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ABSTRACT OF THE DISSERTATION 

 

Examining the Sociodemographic and Physical Health Correlates of Psychosocial Functioning 

among Indian Men and Women: A Latent Class Analysis Using WHO SAGE Study Data (2007-

2010) 

 

by 

 

 

Apurva Vijay Barve 

Doctor of Philosophy in Community Health Sciences 

University of California, Los Angeles, 2020 

Professor Courtney Thomas Tobin, Chair 

 

This dissertation applied two theoretical perspectives, the Fundamental Cause Theory and the 

notion of Misclassification Bias, to comprehensively understand psychosocial functioning and 

explore its sociodemographic and physical health correlates among Indian adults. The theory-

driven research questions were evaluated using the data from the World Health Organization’s 

Study of Global Adult Ageing and Health (SAGE). The data were collected between 2007 and 

2010.  

The first study entitled, ‘The Evaluation of the Multidimensional Indicators of 

Psychosocial Functioning and Its Sociodemographic Correlates among Indian Adults: WHO 
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SAGE Study (2007-2010)’, described the relationship between the seven distinct indicators of the 

multidimensional psychosocial functioning, including sleep, cognition, affect, quality of life, 

depression, interpersonal relationships, and social connectedness. The relationship between these 

indicators and sociodemographic characteristics among adult Indian adults were also examined. 

Results showed that the reported levels of psychosocial functioning vary as a function of gender. 

Similarly, the results also established significant relationships between sociodemographic 

characteristics and psychosocial functioning separately among men and women.   

The second study entitled, ‘A Latent Class Analysis Approach to Evaluate the 

Multidimensional Nature of Psychosocial Functioning and Its Sociodemographic Correlates in 

the Indian Context: WHO SAGE Study (2007-2010)’, used a latent class analysis approach to 

identify different classes of psychosocial functioning among men and women. Four latent classes 

of psychosocial functioning were identified for women, and three latent classes of psychosocial 

functioning were identified for men. The study also demonstrated that the membership of the latent 

classes varied across sociodemographic characteristics. 

The third study entitled, ‘An Examination of the Relationship between Psychosocial 

Functioning and Physical Health among Indian Men and Women: A Latent Class Analysis’ 

showed that psychosocial functioning latent classes were predictors of the diagnosis of chronic 

diseases and multi-morbidity of chronic diseases among Indian men and women, controlling for 

sociodemographic characteristics. 

In conclusion, this dissertation study underscores the relationship between psychosocial 

functioning and chronic disease diagnosis and also highlights the role of sociodemographic 

characteristics in patterning levels of psychosocial functioning among major subgroups within 
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Indian populations. Public health research, policy, intervention, and clinical implications of the 

dissertation are discussed.  
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CHAPTER 1: INTRODUCTION 

 On January 25, 2008, India’s 59th Republic Day since independence from British Rule, 

India’s first female president voiced concerns about the need for the country’s economic growth 

to reflect its social growth and inclusion. She also urged citizens to prioritize social justice for 

India’s most underprivileged and disregarded subgroups so that they may enjoy “the sunshine of 

the country’s growth and development” along with the rest of India’s citizens (Subramanian et al., 

2009). While the country’s overall health status has been progressively improving, widespread 

inequities in economic wellbeing and health status remain. This is particularly evident among 

traditionally socially disadvantaged groups such as women, and people from lower social castes 

and rural areas, who lag far behind their high caste and urban counterparts. Moreover, as the 

expansion of healthcare infrastructure in India has largely been limited to the prevention, 

diagnosis, and treatment of physical health ailments (Patel et al., 2016), the psychosocial 

functioning of its citizens have not been a priority. In this context, psychosocial functioning refers 

to individuals’ level of functioning in social domains, such as their interpersonal relationships and 

social connectedness. It also encompasses their functioning in terms of personal domains, such as 

their quality of sleep, affect, cognition, and quality of life (World Health Organization, 2001). The 

different facets of psychosocial functioning are the building blocks of individuals’ mental and 

physical health, and prior research suggests that the lack of understanding and prioritization of 

psychosocial functioning can lead to increased mental health disorders and exacerbate physical 

health conditions (Hatzenbuehler et al., 2013; Shrivastava et al., 2012; Vernooij-Dassen et al., 

2005). Thus, the government’s failure to prioritize the psychosocial functioning of India’s citizens 

not only increases the unmet mental health needs of the population, but also limits knowledge of 

the ways that deficits in psychosocial functioning may also undermine physical health. Given the 
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paucity of empirical research in this area, new research is needed to inform data-driven health 

policies, interventions, and programs to improve psychosocial functioning in India.  

Furthermore, India’s societal changes over the last two decades may have important 

implications for the psychosocial functioning of Indian populations. For example, with India’s 

rapidly developing economy, increasing the rates of urbanization has been a key component of the 

government’s agenda. Along with urban development, climate change-related agricultural 

struggles resulting in low income, underemployment, debts, and difficult working conditions have 

contributed to a growing stream of migrants from rural to urban areas in India (Marshall & 

Randhawa, 2017). The changes associated with transformations in labor, industry, economy, 

migration, and technology have resulted in changes to the psychosocial structure, norms and nature 

of relationships, as well as increased competition for resources. As such, social stressors are 

increasing in India.  

It is widely established that social stressors are one of the main risk factors for adverse 

psychosocial functioning, as it impacts outcomes such as sleep, emotions, interpersonal 

relationships (Caldwell & Redeker, 2009; Kessler, 1979; Pechtel & Pizzagalli, 2011). However, 

thus far the public health literature in India has greatly skewed toward studying physical health 

diseases as a way of improving the population health. Research suggests that different indicators 

of psychosocial functioning, such as interpersonal relationships, social connectedness, may serve 

as antecedents or consequences of mental health disorders, such as depression and anxiety (P. A. 

Barnett & Gotlib, 1988). Given the influence of psychosocial functioning on overall health, there 

is a need to evaluate patterns of psychosocial functioning in India to improve the health of this 

population.  
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There are several gaps in current knowledge.  First, the current literature on psychosocial 

functioning is fragmented and no studies consider the dimensions of psychosocial functioning 

collectively. This limits our understanding how of distinct dimensions of psychosocial functioning 

are interrelated and the relative impact of distinct dimensions of psychosocial functioning on 

individuals’ physical and mental health. Similarly, evaluating only one indicator of psychosocial 

functioning while ignoring other aspects can also lead to underestimating the effects of 

psychosocial functioning on individuals’ physical health. Thus, there is a need to consider the 

dimensions of psychosocial functioning collectively. In addition, there is limited knowledge of 

how sociodemographic characteristics pattern psychosocial functioning among the Indian 

population. There is ample evidence to demonstrate sociodemographic inequities in physical 

health and common mental health disorders (e.g. depression) among Indian adults based on 

indicators of social standing (Subramanian et al., 2008; Vellakkal et al., 2013). Yet, there is a 

scarcity of evidence to explain the sociodemographic patterns in the underlying indicators of 

psychosocial functioning. Perhaps, sociodemographic patterns (for instance, subgroups based on 

religion, caste, marital status) in the reported levels of psychosocial functioning serves to widen 

the sociodemographic disparities in physical and mental health observed among Indian 

populations. Thus, there is a need to examine the sociodemographic patterns in psychosocial 

functioning among Indian adults. Similarly, there is a need to investigate the link between 

psychosocial functioning and physical health. Health inequities do not exist in a silo and addressing 

physical health diseases alone is insufficient to address the growing health disparities in India 

without also evaluating psychosocial functioning and sociodemographic characteristics (Gururaj 

et al., 2017). Thus, there is a need to study connections between psychosocial functioning and 

physical health among population groups in India.  
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This dissertation adds to the literature by assessing sociodemographic and physical health 

correlates of the psychosocial functioning among Indian adults. This is one of the first studies to 

describe multidimensional psychosocial functioning among Indian adults and describes the 

sociodemographic patterns related to psychosocial functioning. Because psychosocial functioning 

is one of the building blocks of mental and physical health, evaluating psychosocial functioning is 

one of the first steps toward understanding wide-spread health disparities in India.  

1.1 Dissertation Overview 

This dissertation applies two theoretical perspectives, the Fundamental Cause Theory 

(Link & Phelan, 1995) and the notion of Misclassification Bias (Aneshensel, 2005a), to 

comprehensively understand psychosocial functioning among Indian adults and to explore its 

correlates in terms of sociodemographic and physical health outcomes. The theory-driven research 

questions are evaluated using the data available from the World Health Organization’s Study of 

Global Adult Ageing and Health (SAGE). The data was collected between 2007 and 2010 and was 

made available in 2012.  

The first study evaluates the relationship between sociodemographic characteristics and 

the multidimensional psychosocial functioning, including sleep, cognition, affect, quality of life, 

depression, interpersonal relationships, and social connectedness, among adult Indian adults. The 

exploration of psychosocial functioning, in India and worldwide, is often geared toward 

understanding how a particular disorder influences the aspects of psychosocial functioning. This 

limits our understanding of how different facets of psychosocial functioning are related and 

collectively influence physical health in individuals and leads to underestimation of the impact of 

different indicators of psychosocial functioning on individuals’ overall health. This dissertation 

study addresses this gap in the literature by providing a detailed description of the level of 
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psychosocial functioning in the Indian population independent of a particular disease/disorder 

categorization. Moreover, the sociodemographic patterning of many psychosocial functioning 

dimensions has received scant research attention. This l limited understanding of the ways that 

sociodemographic characteristics may create variations in psychosocial functioning may obscure 

vulnerable population subgroups and may lead to further marginalization of at-risk populations. 

This dissertation extends the research in this area by evaluating the multidimensional indicators of 

psychosocial functioning separately and assessing the impact of the sociodemographic correlates 

associated with each of the indicators.  

The second study delves deeper to assess the reported levels of multiple psychosocial 

functioning dimensions collectively and assesses the relationship between psychosocial 

functioning and sociodemographic characteristics. I examine the effects of all underlying 

psychosocial functioning indicators simultaneously, rather than taking a disorder-specific 

approach (Aneshensel, 2005b). This allows us to understand the collective impact of 

multidimensional psychosocial functioning on population subgroups and helps avoid the 

undercounting of existing psychosocial inequities (discussed in detailed later in the dissertation 

background). A latent variable will be constructed to identify different classes of mental health 

outcomes among men and women. The latent class model is useful to identify distinct hidden 

population subgroups. These subgroups are unique to one another but the individuals within the 

subgroups are similar to one another. The latent class analysis is useful in situations where the goal 

to examine a complex construct that has multiple facets and requires measurement of multiple 

behaviors. Thus, this approach allows for the identification of unobservable subgroups within the 

population that can be used to better understand varying levels of impact of each of the indicator 

psychosocial functioning. These latent classes (separate for men and women) will be used for all 
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subsequent analyses. After identifying the latent classes of psychosocial functioning for men and 

women, I will evaluate the sociodemographic correlates of this multidimensional assessment of 

psychosocial functioning.  

The third study evaluates the relationship between psychosocial functioning and physical 

health outcomes among the Indian population. I study the relationship between the chronic disease 

diagnosis among Indian men and women and latent classes of psychosocial functioning, 

controlling for other sociodemographic factors. There is evidence to show the relationship between 

mental health and physical health in the Indian population.  Yet there is little to no evidence to 

demonstrate the relationship between the physical health status and psychosocial functioning in 

this population. This limits our understanding of the role that psychosocial functioning plays to 

influence overall health. The third study contributes to the literature by providing some of the first 

evidence to demonstrate the relationship between physical health outcomes (e.g. chronic disease 

diagnosis) and psychosocial functioning. This study contributes to the growing literature that 

shows the association between various facets of psychosocial functioning and chronic diseases 

among the Indian populations. 

Together, these three studies contribute a more nuanced understanding of psychosocial 

functioning among population subgroups in India to growing social science-based public health 

literature in India. Furthermore, to address the gaps in research and practice, my dissertation seeks 

to create an in-depth exploration of psychosocial functioning and its sociodemographic correlates 

(Study 1 and 2) and evaluate the relationship between psychosocial functioning and chronic 

disease diagnosis in their sociodemographic context among Indian men and women (Study 3). 

This is one of the first studies to provide an in-depth understanding of the social and contextual 

determinants of psychosocial health among Indian populations. This dissertation also focuses on 
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the multidimensional indicators of psychosocial functioning, namely sleep, cognition, affect, 

quality of life, depression, interpersonal relationships, and social connectedness. Even though there 

is clear evidence to demonstrate the importance of these psychosocial indicators in shaping our 

mental and physical health (Kalra et al., 2013; Schneiderman et al., 2001a), these indicators have 

received scant attention in Indian public health literature thus far. 

In the sections that follow, I discuss key background literature on psychosocial functioning, 

mental health needs, and the relationship between psychosocial functioning and physical health in 

India. Second, I describe the theoretical perspectives that have guided this dissertation. I also 

propose a new integrated conceptual framework that guides the research questions and hypotheses 

tested in my dissertation research. Next, I provide a project overview and describe the data sources 

used in this dissertation. Fourth, the next three sections include studies 1-3, respectively. Finally, 

I conclude the dissertation with a discussion of the collective findings of three studies and provide 

the overall implications of this dissertation.  
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CHAPTER 2. BACKGROUND 

2.1. The Construct of Psychosocial Functioning 

The term psychosocial functioning reflects an individual’s overall functioning in their 

social domains (e.g. interpersonal relationships and social connectedness) and psychological 

domains (e.g. cognition, affect, sleep, quality of life, and depression). Psychosocial functioning 

influences individuals’ behaviors, thoughts, and actions through direct and indirect pathways. 

Social scientists posit that individual functioning can broadly be classified into two categories: (1) 

functioning within the context of daily living, and (2) functioning within the context of life as a 

whole, including the pursuit of values, and self-actualization (Ro & Clark, 2009). Accordingly, 

functioning can be viewed as a continual interaction and balancing between daily tasks and long-

term values such as self-actualization (Rogers, 1957). In relationship to population health, the 

World Health Organization’s International Classification of Functioning (WHO IFC; World 

Health Organization, 2001) defines functioning as an umbrella term that includes multiple 

categories – bodily functioning (physiological, psychological, and structural aspects), individual 

functioning, and social participation. In this context, disability is defined as a dysfunction 

occurring in any of these three categories – bodily impairments, activity limitation, and 

participation restrictions. Furthermore, the WHO also emphasizes studying contextual factors to 

comprehensively assess individual functioning (Badley, 2008). These contextual factors include 

(a) environmental factors such as social, institutional, cultural considerations, and built 

environment; and (b) personal factors such as gender, race, age, and financial assets. As such, the 

dimensions of psychosocial functioning should be studied together with contextual correlates, such 

as relevant sociodemographic characteristics. These contextual correlates are viewed as scene-
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setters (variables that apply to everyone, such as gender and age) and are thought to act as 

facilitators and/or barriers to psychosocial functioning.  

Thus, there is a need to evaluate the domains of psychosocial functioning collectively, 

rather than independently. Various indicators of psychosocial functioning are commonly studied 

in the existing literature to evaluate the effects of treatment and interventions, to assess factors that 

are associated with the development and prognosis of disorders, and to estimate longitudinal 

recovery and adjustment to acute disorders and/or chronic conditions. Thus, a plethora of studies 

have evaluated different facets of psychosocial functioning (for example, perceived quality of life, 

social connectedness, depressive symptomology) as an outcome and/or as predictors of mental and 

physical wellbeing. For example, a volume of research evaluates social isolation as a predictor of 

premature mortality (Holt-Lunstad et al., 2015). Likewise, decreased social connectedness is also 

established as an outcome of living with a stigmatized disorder, such as HIV (Chiu et al., 2008). 

This has led to two important gaps in literature. First, the existing literature on psychosocial 

functioning is fragmented in nature and these facets of psychosocial functioning have not yet been 

studied collectively, especially in the Indian public health literature. This prohibits us from 

understanding the relative impact of each of the facets of psychosocial functioning on individual 

health. There is evidence to suggest that different facets of psychosocial functioning do not exist 

in a silo and are influenced by each other. For instance, poor quality of sleep is associated with 

negative affect and cognitive difficulties (Fortunato & Harsh, 2006; Gildner et al., 2014). 

Similarly, the quality of interpersonal relationships predicts individuals’ quality of life (Levasseur 

et al., 2004; Segrin & Taylor, 2007). However, there is an overall paucity of research that evaluates 

collective psychosocial functioning among Indian adults. Therefore, the present study adds to the 



 

 10 

 

literature by evaluating the collective impact of the multidimensional psychosocial functioning 

among Indian men and women.  

Thus, drawing on the WHO IFC definition of human functioning, this dissertation 

operationalizes psychosocial functioning into two main categories: (1) personal psychological 

functioning and (2) social functioning. Personal functioning is an individual’s perception of their 

functioning in terms of sleep, cognition, negative affect, the quality of life, and experience of 

depression. Social functioning includes perceived quality of interpersonal relationships and 

perception of social connectedness with significant others, peers, colleagues, community, and 

society. We incorporate social and personal factors in psychosocial functioning because these 

factors are amenable to change and can be potentially targeted in health interventions. Whereas, 

self-actualization, self-acceptance, and purpose in life are seen as part of eudemonic well-being 

and on-going process of personal growth (Ryff & Singer, 2008). Furthermore, the term 

psychosocial functioning reflects “perceived” functioning specific to the respondent. In other 

words, perceived psychosocial functioning does not provide any detailed description of disease or 

health condition, but rather reflects the effects of the overall health status of the respondent on 

their over-arching psychosocial functioning. 

Another key research gap is that even though psychosocial functioning is frequently 

examined to assess human health, surprisingly little is known about the social distribution of 

psychosocial functioning independent of a disease-categorization, especially in the Indian context. 

The study of psychosocial functioning in the public health literature has dramatically skewed 

toward examining the relationship between a disorder and a particular dimension of psychosocial 

functioning and as such, our knowledge of sociodemographic correlates of psychosocial 

functioning independent of any particular disorder diagnosis is limited (Ro & Clark, 2009). Rather, 
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various components of psychosocial functioning have been studied in conjunction with a specific 

disorder in India and other countries (for example Kohn & Schooler, 1973; Rodrigue, Morgan, & 

Geffken, 1990; Sears & Conti, 2002; Singh, Bassi, Junnarkar, & Negri, 2015; Singh, Junnarkar, & 

Sharma, 2015; Suurmeijer, Reuvekamp, & Aldenkamp, 2001). This is an important research gap. 

Over-reliance on using the lens of common mental health and physical health diseases to study 

population wellbeing and overlooking the available psychosocial resources restrict the 

comprehensive understanding of protective and risk factors that exist among different population 

subgroups.  

Furthermore, research exploring the relationship between sociodemographic factors and 

psychosocial functioning will also underscore that opportunities for psychosocial wellbeing are 

not equally distributed and are highly correlated with social conditions and life-course related 

variables, such as SES in childhood, current SES, and other contextual socioeconomic correlates 

such as the area of residence, marital status. Therefore, we can argue that the inequities observed 

in health may be deeply rooted in the inequities found in the variations in the psychosocial 

functioning based on these fundamental sociodemographic correlates. Therefore, the primary 

purpose of this study to gather the evidence needed to describe how psychosocial functioning 

measured in terms of personal and social functioning varies among Indian population subgroups.  

2.2. Associations between Psychosocial Functioning and Overall Health 

Psychosocial functioning is, directly and indirectly, related to an individual’s overall 

health. Psychosocial functioning in terms of sleep, cognition, interpersonal relationships, quality 

of life, social connectedness, affect, is recognized as an important but often underutilized and 

understudied mechanism in the complex and multi-faceted determinants of mental and physical 

health. The traditional view holds that the variation in psychosocial functioning is a symptom, 
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consequence, or non-specific variable related to mental or physical health disorders. As a result, 

the understanding and improvement of psychosocial functioning are given low priority in the 

treatment and prevention of physical and mental health disorders. An alternative perspective 

proposes that lowered psychosocial functioning can also be a contributory factor in the occurrence 

of various forms of mental health disorders and physical health diseases. The public health 

implications of giving increased attention to multidimensional psychosocial functioning include 

potentially effective and inexpensive interventions such as interventions to increase sleep quality, 

facilitate social connectedness and, enhance interpersonal relationships. The clinical implications 

include a discussion of overall psychosocial functioning with healthcare providers to understand 

patients’ available resources and psychosocial pain-points.  

Additionally, there is a reason to believe that the levels of psychosocial functioning and its 

relationship with sociodemographic correlates are strongly dependent on gender. Indian society is 

traditionally and historically stratified based on gender. Even today, strong gender-based norms, 

expectations, and patriarchal values continue to prevail in many spheres of life (Drèze & Sen, 

2002).  For instance, the lived experiences of men and women are gender-dependent – starting 

from elementary school where classrooms are divided based on the gender of adolescent boys and 

girls (Majumdar & Mooij, 2011; Rawal & Kingdon, 2010). Thus, gender shapes opportunities and 

vulnerabilities among men and women differently based on early-life socialization processes and 

structural inequalities (Ram et al., 2014). Sociologists posit that gender disparities emerge from 

the inequalities among men and women rooted in different socialization processes and unequal 

social power – overall, women earn less money, have less decisional powers, less personal and 

financial autonomy, and share more household and family demands than men (Rosenfield et al., 

2000; Rosenfield & Smith, 2010). The effects of these socialization processes would be felt even 
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more acutely in India, given the wide-ranging disparities in educational, income, and occupational 

statuses of women, and gender-based discriminatory norms that create more vulnerabilities for 

women but offer more privileges for men (Saha, 2013; Shastri, 2014; Sivakumar, 2008).  Existing 

research consistently demonstrates a female-disadvantage in terms of education, income, decision 

making powers, financial empowerment, and ultimately health in India (Pandey et al., 2002; K. 

Roy & Chaudhuri, 2008; L. Singh et al., 2013). Accordingly, one can argue that not only would 

the levels of psychosocial functioning vary based on gender, but that the sociodemographic 

patterns in psychosocial functioning and its relationship with health would also be different among 

men and women. However, there is an overall dearth of literature that explains psychosocial 

functioning and its relationship to health among women and men in the Indian context. 

Furthermore, in the Indian context, gender-based disadvantages are often attributed to 

widespread neglect of women’s health, nutrition, and other interests of women that influence their 

economic and social status, such as education, income, and employment (Osmani & Sen, 2003). 

Similarly, Bird & Rieker (1999) argue that gender has both biological and social dimensions and 

thus the gender-based disparities have biological as well as social sources. In this context, to 

understand the social dimensions of gender-based health disparities, the sociological literature 

poses two general hypotheses for reasons underlying gender-based differences. First, gender-based 

inequities reflect differential exposure and reduced access to material, social, and health 

opportunities that foster wellbeing (Arber & Cooper, 1999). Second, women report greater levels 

of health problems because they have greater vulnerability for material, behavioral, psychosocial, 

and biological risk-factors detrimental to their overall wellbeing (McDonough & Walters, 2001). 

The current dissertation explores the second hypothesis in the Indian context – gender-based health 

disparities observed in existing Indian public health literature may reflect unequal 
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sociodemographic patterns in the distribution of psychosocial functioning among Indian 

populations. As such, women may be more vulnerable to chronic physical health conditions 

because their levels of psychosocial functioning, which are building blocks of mental and physical 

health, are more acutely related to their social and economic advantages or disadvantages. For 

instance, the social status associated with marriage (such as being married, separated, or widowed) 

may be more closely associated with Indian women’s overall psychosocial functioning than with 

levels of psychosocial functioning among Indian men. In other words, sociodemographic and 

economic disadvantages may affect individuals’ psychosocial functioning differently based on 

their gender. Therefore, it is crucial to study the relationship between sociodemographic 

characteristics and psychosocial functioning separately for men and women. Thus, stratifying the 

analyses by gender allows us to observe how sociodemographic variables pattern psychosocial 

functioning differently for gender. However, one of the main limitations of Indian public health 

literature is the lack of gender-based explorations of psychosocial functioning. As such, one of the 

primary goals of this dissertation is to understand overall psychosocial functioning, including its 

sociodemographic and physical health correlates, separately among women and men.  

In the following sections, I present the existing evidence demonstrating links between 

various dimensions of psychosocial functioning (namely, sleep, cognition, quality of life, affect, 

social connectedness, interpersonal relationship) and overall health outcomes among populations.  

2.2.1. Sleep.  

Sleep problems are a common occurrence in patients with mental or physical health 

disorders. For example, the most common form of sleep problem is insomnia, defined as sustained 

difficulties in initiating and/or staying asleep during the night, which causes problems during the 

day (D. Freeman et al., 2017a) is often comorbid with other mental health disorders (Baglioni et 
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al., 2011). There is an established relationship between experiences of insomnia and increases in 

psychotic experiences among the general population (Reeve et al., 2015). Sleep disturbance is 

associated with various forms of psychopathology through its reciprocal relationship with emotion 

regulation and its shared/interacting neurobiological underpinning (Harvey et al., 2011). Sleep 

disturbances are linked to two biological changes – (1) changes in the genes known to be important 

in the generation and regulation of circadian rhythms and (2) alterations in dopaminergic and 

serotonergic function (Harvey et al., 2011). Sleep researchers have also demonstrated that 

insomnia is a causal factor in the occurrence of psychotic experiences and other mental health 

disorders (D. Freeman et al., 2017a). Disturbed sleep is also associated with an increased 

occurrence of anxiety and depression in the general population. Recent studies have demonstrated 

a high comorbidity rate and a longitudinal association between sleep disturbances and common 

mental health disorders, including anxiety and depression among adults, teenagers, and younger 

children (Alvaro et al., 2013; Fichter et al., 2009; Gregory et al., 2006; Gregory & Eley, 2005). 

Similarly, disturbed sleep also carries several social, professional, and personal consequences. For 

instance, sleep disturbances are associated with lower academic and work performance, increased 

occurrences of accidents, and decreased quality of life (Calleja et al., 2007; Rosekind et al., 2010). 

Sleep is also related with recovery from acute physical health diseases and management of chronic 

diseases (Friese, 2008; Shahar et al., 2001).  

Similarly, there is an overall paucity of literature demonstrating how social factors 

influence sleep quality among Indian population subgroups. Sleep may be a mechanism through 

which sociodemographic disadvantage is linked to health inequities – an area of research that has 

been given inadequate attention. There is evidence to indicate that the association between sleep 

difficulties and occupation, age-groups, and income in India (Giri et al., 2013; Sharma & 
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Ahluwalia, 2010). As such, research suggests greater levels of sleep difficulties based on type of 

occupation, such as among physicians, medical school students, and nurses (Giri et al., 2013; (D. 

Roy et al., 2020). Similarly, aging and sociodemographic disadvantages, such as low levels of 

wealth, lack of employment, and low levels of education ate also related to increases in sleep 

difficulties in Indian populations (Gambhir et al., 2014; Vancampfort et al., 2018). Interestingly, 

qualitative studies suggest that common mood-disorders, including anxiety and depression often 

manifest as sleep difficulties among Indian population, and especially among Indian women 

(Andrew et al., 2012; Pereira et al., 2007). Research from western countries also indicate that 

women are more likely to experience increased sleep difficulties than their male counterparts, 

owing to the inequal distribution of work stress and household responsibilities (Arber et al., 2009). 

However, there is a lack of research that investigates similar patterns in the Indian context. 

Consequently, sleep difficulties perhaps represent an unrecognized public health issue facing 

India, especially among women, given the rapidly aging of the population, changes in family 

structure resulting from economic and labor market changes, and epidemiological transitions 

(Stranges et al., 2012).   

Taken together, existing research indicates that treating sleep disturbances will likely lead 

to a reduction in common mental health disorders, improve physical health, increase productivity, 

and enhance quality of life. Indeed, a randomized control trial found that compared to the 

psychotherapeutic treatment, as usual, treatment of sleep problems resulted in clear changes in 

insomnia, reduction in paranoia, hallucinations, and other improvements in mental health 

disorders, such as anxiety and depression (D. Freeman et al., 2017b). Furthermore, research also 

suggests that a relatively inexpensive online cognitive behavioral therapy focused on sleep 

improvement also has the potential of improving overall mental health and wellbeing among 
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participants (Lallukka & Sivertsen, 2017). From this perspective, the understanding and treatment 

of sleep problems should be given higher clinical importance. Insights on sleep patterns in this 

context also have clinical benefits. Because of the social stigma on seeking mental health services 

prevalent in India, the provider-patient conversation around experiences of sleep disorders could 

be the first step toward encouraging holistic psychosocial wellbeing in a primary care setting. 

Therefore, sleep is included in this dissertation as one of the key facets of psychosocial functioning. 

2.2.2. Affect  

The term “affect” reflects a spectrum of valence between feeling states and attitudes – 

positive affect represents the pleasant end of the spectrum (for instance, feeling grateful, upbeat) 

and negative affect represents the unpleasant end of the spectrum (for example irritability, sadness, 

contempt) (Fredrickson & Losada, 2005). Past research has shown that a higher level of positive 

affect is a predictor of subjective well-being (Diener, 2009; Lyubomirsky et al., 2005). Similarly, 

a bulk of research demonstrates the association between physical and mental health disorders and 

negative affect. For instance, negative affect has been established as one of the strongest predictors 

of depression in all age groups (Kovacs & Lopez‐Duran, 2010; Watson et al., 1988; Watson & 

Clark, 1984). Similarly, negative affect is also related to anxiety disorders among adults and 

children alike (Keogh & Asmundson, 2004; King et al., 1991; Lonigan et al., 2003). Similarly, 

research from western countries indicate that women are more likely to experience negative affect 

than their men counterparts and the effects of aging on negative affect is dependent on gender 

(Thomsen et al., 2005). Research from Southeast Asian countries also indicates the protective 

benefits of education on women’s experiences of negative affect (Williams 2009; Agrawal et al. 

2011). However, similar patterns have not yet been investigated for other sociodemographic 

characteristics in the Indian context. For instance, akin to economic advantages afforded by 
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education, marital status, especially among women, is also related to social advantages (e.g. being 

married) and disadvantages (e.g. being widowed or divorced) in the Indian society (Strohschein & 

Ram, 2017). Thus, it is possible that sociodemographic indicators pattern the levels of 

psychosocial functioning differently based on gender.  In this context, evaluating negative affect 

separately among men and women and assessing its key sociodemographic correlates would help 

us identify vulnerable subgroups in this population.   

In addition to exacerbating common mental health disorders, negative affect also worsens 

physical health disease outcomes. Among patients with fibromyalgia, negative affectivity is related 

to heightened vigilance to bodily sensations and catastrophic thinking about pain (Crombez et al., 

2004). Negative affect is also associated with diabetes management (Conti et al., 2017; Vieth et 

al., 1997), cardiovascular health (Denollet et al., 2013; Hildebrandt & Hayes, 2012), asthma 

severity (Priel et al., 1994), distress (Watson & Pennebaker, 1989), health-related quality of life 

(Kressin et al., 2000). In light of this, negative affect may be one of the key indicators of overall 

psychosocial functioning that influences health through multiple mental and physical pathways.  

Therapeutic efforts to reduce negative affect has physical and mental health benefits. 

Schnur et al., (2009) demonstrated the utility of reducing negative affect and increasing positive 

affect among women undergoing breast cancer radiotherapy. Other researchers have also focused 

on reducing negative affect as a way to reduce opioid dependence among patients with lower back 

pain (R. N. Jamison et al., 2013), decrease anhedonia (Craske et al., 2019), lessen bulimic 

symptoms and substance abuse (Burton et al., 2007), and reduce alcohol-dependence (Witkiewitz 

& Villarroel, 2009). Thus, an in-depth understanding of negative affect among population 

subgroups is essential. Therefore, negative affect is included in this dissertation as one of the facets 

of psychosocial functioning. 
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However, there is a paucity of research to facilitate our comprehensive understanding of 

negative affect in the Indian context. Two of the main research gaps in this context include a lack 

of in-depth understanding of population-based correlates of negative affect and lack of nationally 

representative evidence to show the association between negative affect and health among the 

Indian populations. Focusing on the negative affect may be one of the first steps toward reducing 

the occurrence of common mental health disorders and improve physical health outcomes among 

Indian populations.  

2.2.3. Interpersonal relationships  

 In this dissertation, interpersonal relationships are used to assess individual’s assessment 

of their relationships with their significant others. Because it is related to the interpersonal 

dimension of functioning, it is included in the social functioning part of multidimensional 

psychosocial functioning. Interpersonal relationships can profoundly shape an individual's 

behavior, thoughts, and emotions, sometimes with far-reaching effects. As a result, interpersonal 

relationships and experiences can influence the development, course, and consequences of specific 

mental health disorders, even those that can be traced to biological or cognitive factors (Segrin, 

2001). Because interpersonal relationships play a central role in human happiness, physical, and 

mental health, an in-depth understanding of the level of interpersonal functioning is essential from 

an individual-focused clinical standpoint as well as a community-oriented public health 

perspective. Large epidemiological studies have established a clear relationship between the 

quality of interpersonal relationships and mortality and morbidity (Luo et al., 2012; Shye et al., 

1995; Zautra et al., 1994). Therefore, the perceived quality of interpersonal relationships is one of 

the most important building blocks of an individual’s psychosocial functioning.  
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Interpersonal relationships are vital for mental health across all life-stages. For instance, 

interpersonal dysfunction in early adolescence is one of the most robust predictors of the likelihood 

of unhealthy functioning in peer, family, romantic, and parenting roles (Hammen, 2009). 

Similarly, the intergenerational transmission of depression also involves not only genetically 

heritable factors but also the likelihood that depressed youth is often exposed to depressed parents 

and dysfunctional interpersonal family environment (Hammen et al., 2004). The perceived quality 

of interpersonal relationships is also associated with post-traumatic stress disorder (PTSD) 

(Laffaye et al., 2008), eating disorders (Lieberman et al., 2001), and anxiety disorders (Przeworski 

et al., 2011). 

Understandably, public health interventions focusing on increasing the quality of 

interpersonal relationships would boost mental and physical health. For instance, randomized 

control trials focused on creating and strengthening interpersonal relationships have shown 

efficacy to reduce depressive symptoms in general community population (Bolton et al., 2003; 

Klier et al., 2001), among women experiencing postnatal depression (Mulcahy et al., 2010; Reay 

et al., 2006), among pregnant women (Spinelli & Endicott, 2003), and among adolescents (Mufson 

et al., 2004). Similarly, psychotherapies based on group-based interpersonal relationships have 

also shown efficacy to reduce PTSD (Markowitz et al., 2015), anxiety disorder (Stangier et al., 

2011), and a host of other mental health disorders (Cuijpers et al., 2016; Van Schaik et al., 2006). 

Among the Indian population, there is some evidence to show the effectiveness of interpersonal-

relationship based therapy to alleviate depressive symptoms (Chatterjee et al., 2008; Gomes et al., 

2016; Patel et al., 2010, 2011) However, there is an overall dearth of research on interpersonal 

relationships in India and there is a lot of work to be done to attain comprehensive understanding 
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on how interpersonal relationships are patterned based on historical norms, social, and cultural 

processes, and its relationship to mental and physical health. 

The seminal work of Baumeister & Leary (1995) provided evidence for the pervasive 

human need for frequent and pleasant interpersonal relationships, to belong, and a strong 

motivation to maintain a minimum quantity and quality of the interpersonal relationship. Similarly, 

research suggests that the perceived importance and quality of interpersonal relationships have 

strong associations with gender (Robinson, 2000). As such, low levels of interpersonal 

relationships may be particularly detrimental to women’s psychosocial functioning as compared 

to men’s psychosocial functioning. For instance, among married couples, women experience more 

interpersonal relationship issues than men because they typically occupy lower status and more 

subordinate positions than their husbands (Wanic & Kulik, 2011). Thus, there is a need to 

understand interpersonal relationships and their demographic correlates separately for men and 

women. Therefore, an understanding of the mental and physical health to develop effective clinical 

and public health interventions is incomplete without in-depth knowledge of interpersonal 

relationships. 

2.3.4. Social connectedness  

We have an intrinsic need for forming and maintaining meaningful personal and social 

connections. While the construct of interpersonal relationships focuses on the individuals’ 

perceived quality of relationships to their significant others, social connectedness focuses on the 

perceived level of interpersonal social connections to the individuals’ social community at large. 

Lee & Robbins (2000) argued that individuals have a strong need for belongingness or ‘being a 

part of’ to avoid loneliness and alienation and a sense of social connectedness is as in inherent 

component of individuals’ need for belongingness. Therefore, perceived deficits in the frequency 
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and the quality of social connectedness can lead to feelings of isolation and social rejections. As 

such, the perceived level of social connectedness is an essential component of an individual’s 

psychosocial functioning. 

Like any other facets of the psychosocial functioning, social connectedness is important at 

all stages of an individual’s life-course. For instance, in a longitudinal study Gillison et al. (2008) 

found that students’ perceived relatedness at school robustly predicted their quality of life. 

Similarly, social connectedness among adolescence is related to a greater sense of well-being (Jose 

et al., 2012). Social connectedness also predicts other determinants related to psychosocial 

functioning and overall wellbeing. For instance, social connectedness is associated with 

acculturation and subjective well-being among immigrant populations (Yoon et al., 2008; Yoon & 

Lee, 2010). Furthermore, the level of social connectedness also predicts mental health disorders 

including depression (K. L. Williams & Galliher, 2006), anxiety (R. M. Lee & Robbins, 1998), 

and suicidal ideation (You et al., 2011). Similar to research on the relationship between 

interpersonal relationship and gender, there is also reason to believe that the perceived levels of 

social connectedness may be more important to women’s overall psychosocial functioning as 

compared to men’s psychosocial functioning in the Indian context.  For instance, while some 

studies suggest that men are more prone to social isolation, other studies argue that women may 

be at a higher risk of losing the abilities to stay socially connected with their societies at large 

(Sato, 2020). Particularly, social structures within patriarchal societies may be enacted at 

household levels to restrict women’s ability to connect with people outside their houses (Sato, 

2020). Thus, it is critical to examine how sociodemographic characteristics, such as being married, 

or being employed, influence social connectedness differently among men and women. However, 

despite recent research that demonstrates the importance of social connectedness and heuristic 
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value of social connectedness for an individual’s wellbeing, there is relatively little research to 

explain the nature and correlates of social connectedness among Indian men and women. Thus, 

there is a need to clarify the relationship between social connectedness and sociodemographic 

characteristics separately for men and women.   

2.2.5. Quality of life  

The term quality of life refers to the subjective assessment of the physical, psychological, 

and social domains of an individual’s life that are influenced by the individual’s life experiences, 

beliefs, expectations, and perceptions (Patrick & Erickson, 1993). Because quality of life is a 

subjective assessment of individual’s overall life, it is included under personal functioning. A bulk 

of research evidence demonstrates a clear link between an individual’s assessment of their quality 

of life and their physical and mental health outcomes. More specifically, an assessment of a good 

quality of life often predicts better overall health, including self-reported health, whereas an 

assessment of the poor quality of life is a robust predictor of poor health outcomes, including self-

reported health (McEwen et al., 2009; Sprangers et al., 2014).  

Understandably, the subjective assessment of the quality of life is also correlated with 

mood-disorders (A. J. Freeman et al., 2009; Jansen et al., 2013), anxiety-disorders (Sareen et al., 

2006), stress-related disorders (Schelling et al., 1998; Schnurr et al., 2006), and burnout (Sprang 

et al., 2007; Takai et al., 2009). Existing research also suggests that the quality of life is worsened 

in psychiatric conditions than several major chronic diseases (Hansson, 2002). Taken together, this 

implies that a poor quality of life strongly related to major physical and mental health conditions. 

As such, an exploration of the quality of life is essential to understand the person’s overall 

psychosocial functioning and wellbeing.   
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There is ample research evidence to demonstrate the relationship between physical health 

outcomes and quality of life in the Indian population. For instance, quality of life is affected among 

patients with vision loss and vision disorders (Finger et al., 2011; Fletcher et al., 1997), among 

patients experiencing stigma and living with epilepsy (Nehra et al., 2014), among patients living 

with HIV (Kohli et al., 2005; Wig et al., 2006), and patients living with mental health disorders 

(Lobana et al., 2001). However, a key limitation of the current literature is a lack of gender-focused 

research to explain the similarities and differences in the sociodemographic correlates of quality 

of life based on gender.  

2.2.6. Cognition  

In this dissertation, cognition refers to individuals’ ability to concentrate and focus on 

activities. Mental health disorders have adverse impacts on individuals’ cognition abilities. The 

Diagnostic and Statistical Manual of Mental Disorders of the American Psychiatric Association 

indicates that “many individuals with depression report impaired ability to think, concentrate, or 

make decisions. They may appear easily distracted or complain of memory difficulties. Those in 

intellectually demanding academic or occupational pursuits are often unable to function adequately 

even when they have mild concentration problems” (American Psychiatric Association, 2013). 

Cognitive models of depression posit that biases in the processing of emotional information 

contribute to the onset and maintenance of the disorder (Beck, 2002). A recent meta-analysis 

confirmed this hypothesis and suggested that the existence of biased attention to negative 

information in depression (Bar-Haim et al., 2007). Likewise, another meta-analysis indicated a 

memory bias for recall among people experiencing anxiety (Mitte, 2008). Thus, experiences of 

mental health disorders can change the way we process information and experience emotions.  
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  Apart from changes in emotional processing, mental health disorders also can increase 

cognitive difficulties by affecting memories and increasing negative self-focus (Kuyken & 

Dalgleish, 1995; Watkins & Teasdale, 2001), adversely impact prefrontal mechanism for executive 

control (Wang et al., 2008), and impact the overall functioning of the brain (Ageta et al., 2008). 

Therefore, cognitive abilities, such as the ability to think, concentrate, make decisions, formulate 

ideas, reason, and remember are affected among people experiencing common mental health 

disorders, such as depression (Marazziti et al., 2010). As a result, cognition is an important 

component of our overall psychosocial functioning that has an impact on the individuals’ mental 

and physical health. However, there is lack of gender-focused research to explain how 

sociodemographic correlates influence cognition among the Indian population. For instance, the 

protective benefits of education and income are gender-dependent and as such, men receive more 

protective benefits of education against cognitive difficulties in India (Weir et al., 2014a). 

Accordingly, it is important to understand whether other social and economic disadvantages are 

also differentially related to cognitive difficulties based on gender. However, lack of gender-

focused research in this context limits our understanding of sub-groups of Indian men and women 

particularly vulnerable for cognitive difficulties based on their sociodemographic and/or economic 

disadvantages.  

To summarize, this section (section 2.1) provides evidence that an individual’s 

psychosocial functioning is closely related to their overall health. Moreover, psychosocial 

functioning may be one of the key building blocks of individuals’ overall health. As such, 

understanding the populations’ multidimensional psychosocial functioning may increase our 

knowledge, influence our treatment of population mental health, and help tailor public policy and 

interventions to the unique needs of the population subgroups. Similarly, gender inequalities 
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inherent in social norms, roles, and responsibilities, may also exacerbate the sociodemographic 

influences on psychosocial functioning unequally among men and women. Research implies that 

sociodemographic characteristics may create different vulnerabilities based on gender. For 

instance, greater familial responsibilities may affect women’s quality of sleep and quality of 

interpersonal relationships (Horne et al., 2018; Wanic & Kulik, 2011) and the protective benefits 

of education and income are gender-based in the Indian context (Weir et al., 2014). Taken together, 

it indicates that there is a need to conduct gender-focused inquiry to appreciate the impact of 

sociodemographic characteristics on psychosocial functioning in this context. Thus, this 

dissertation investigates the ways that sociodemographic patterns in psychosocial functioning are 

different based on gender.  

2.3. Sociodemographic Determinants of Psychosocial Functioning  

The present patterns of health inequities are often intertwined with historical systems of 

social stratification. As most researchers recognize, disparities in health are linked to inequality in 

the population based on sociodemographic status (McLeod & Nonnemaker, 1999). A bulk of 

research supports a strong correlation between socioeconomic standing and health (Adler et al., 

1994; Aneshensel & Sucoff, 1996; Luo & Waite, 2005; Y. Yu & Williams, 1999). However, there 

is very little research to explain whether the psychosocial functioning, in terms of personal 

functioning (sleep, affect, cognition, quality of life) and social functioning (interpersonal 

relationships and social connectedness) also varies based on the sociodemographic status of 

individuals. Evaluating the relationship between psychosocial functioning and sociodemographic 

characteristics is especially important in the Indian context owing to large economic and health 

disparities among population subgroups. For example, almost 363 million Indians (29.5% of 

India’s total population) live below poverty lines and have vastly different lived experiences than 
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other subgroups of populations. Therefore, there is a need to understand how sociodemographic 

characteristics pattern psychosocial functioning in India. However, there is scant research evidence 

to inform the sociodemographic patterning of overall health and psychosocial functioning in India. 

This research gap also leads to a lack of understanding of the mechanisms through which socio-

demographically-patterned psychosocial functioning may create population-level health 

inequities. Similarly, social interactions are multilayered and largely based on indicators of social 

hierarchy, such as age, gender, social caste, income level, educational attainment, area of 

residence, and religion. The following section summarizes the existing research and gaps in 

literature elucidating the association between sociodemographic characteristics and 

multidimensional indicators of psychosocial functioning.  

Gender. Female gender is associated with an increased risk of cognitive difficulties and/or 

decline, especially among people from low educational backgrounds in India (J. Lee et al., 2014a; 

Mathuranath et al., 2010; Weir et al., 2014a). Similarly, women are at increased risk of depression 

in India (Poongothai et al., 2009b). However, the relationship between gender and other facets of 

psychosocial functioning is less conclusive in the Indian context. Studies from industrialized 

countries show that women are more likely to experience negative affect than men (Fujita et al., 

1991; Thomsen et al., 2005). However, the results are mixed in the Indian context – some studies 

show that there is no difference in the experience of negative affect based on gender (Kaul et al., 

2005; Singha & Raychaudhuri, 2016), while others support the finding that females are more likely 

to report negative affect than men (J. Agrawal et al., 2011). Similar mixed results regarding the 

association between gender and sleep disturbances also exist – some studies report that men have 

more sleep disturbances than women (Giri et al., 2013) while other studies report otherwise (Panda 

et al., 2012). There are currently no studies that describe the relationship between gender and 
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quality of life, social connectedness, and interpersonal interactions in the Indian context without 

the disease or disorder-specific categorization. One of the major limitations of the existing studies 

is the small sample size and a lack of nationally representative study that limits the in-depth 

understanding of negative affect. Therefore, there is a need to evaluate these relationships in using 

a representative dataset. In this context, it is also important to know how the relationship between 

psychosocial functioning and sociodemographic factors is different based on gender. It is possible 

that social and economic disadvantages may affect women more acutely than men. However, there 

is an overall paucity of research to indicate similarities and differences in how psychosocial 

functioning is patterned based on sociodemographic correlates among men and women. Thus, 

there is a need to conduct gender-focused inquiry of psychosocial functioning and its 

sociodemographic correlates.   

Age. Age is inversely associated with psychosocial functioning. Studies from India report 

that increasing age is associated with lowered cognitive abilities (Samuel et al., 2016; Selvamani 

& Singh, 2018), increased negative affect and depression (J. Agrawal et al., 2011; Pilania et al., 

2013; Poongothai et al., 2009b), decreased social connectedness (Sandeep Grover et al., 2018), 

lowered quality of interpersonal relationships (Norman et al., 1982), lowered quality of life 

(Deshmukh et al., 2015; Mudey et al., 2011). However, these studies suffer from a few 

methodological limitations such as fragmented and convenience study sample.  

Socioeconomic status. There is some evidence to suggest that SES in terms of income and 

education are associated with poorer psychosocial functioning among the Indian populations. For 

instance, the relationship between cognitive decline and old age was stronger for individuals with 

lower income and lower educational backgrounds in India (J. Lee & Smith, 2014; Weir et al., 

2014a). Similarly, the levels of social connectedness are reported to be lower among people from 
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low SES backgrounds in India (Mukherjee & Saraswati, 2011). Likewise, lower SES is also related 

to increased sleep disturbances among Indian populations (Gildner et al., 2014; Mazzotti et al., 

2014; Peltzer & Pengpid, 2017). However, there are no studies to explain the relationship between 

the quality of interpersonal relationships, quality of life, and SES among Indian adults independent 

of a disease categorization.   

Religion. Although India is home to the second-largest Muslim population in the world, 

estimated at around 150 million, Islam is still a minority religion that coexists with an 

overwhelming Hindu majority and other smaller religious communities (Desai & Temsah, 2014). 

Studies have reported experiences of discrimination and bias against Muslims in India in the 

private and public industry sector (Sachar et al., 2006; Thorat & Attewell, 2007). Studies also 

reported poorer health status among Muslim individuals than other religious groups in India 

(Borooah, 2010). There is also some evidence to suggest that Muslim individuals experience lower 

levels of social connectedness than other religions (Mukherjee & Saraswati, 2011). However, there 

is an overall lack of studies to demonstrate how religions including Islam, Jainism, Sikhism, 

Christianity, and Hinduism influence other facets of psychosocial functioning among Indian 

adults.   

Caste. Historically, the social caste was used as a means of social stratification with 

Brahmins (the general caste category) at the top of the social hierarchy and scheduled castes, other 

backward castes (OBCs), scheduled tribes and at the bottom of the social hierarchy. Historical 

sociopolitical deprivation and discrimination have led to wide-spread inequities in education and 

income between the general and protected castes. There is some evidence to support the association 

between lower social castes and the likelihood of depression among Indian adults (Kohrt et al., 

2009). However, there are no studies that evaluate the relationship between an individual’s social 
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caste and other facets of psychosocial functioning (sleep, cognition, affect, quality of life) in India 

using a nationally representative sample.  

Similarly, there are currently no studies that elucidate the link between social cast and 

social functioning, in terms of interpersonal interactions and social connectedness, among the 

Indian population. For instance, interpersonal interaction based on strong social group caste 

identity is the hallmark of interpersonal relationships in India. While scholars agree that these 

categories of social hierarchy determine interactions in the Indian society (S. Pellissery et al., 2015; 

Sony Pellissery, 2008; Tuli & Chaudhary, 2010), there is no evidence to suggest that social 

hierarchies also pattern the level of perceived quality of interpersonal relationships among Indian 

adults. That is, it is not clear whether belonging to a historically lower category of social standing 

is related to experiences of poorer interpersonal interactions with significant others and lowered 

social connectedness within one’s society at large. Thus, there is a need to understand whether the 

quality of interpersonal interactions and social connectedness is influenced by sociodemographic 

characteristics in India.  

  Area of residence. The area of residence plays a crucial role in determining health status 

among the Indian populations. For instance, in rural India the challenges of addressing 

psychosocial functioning and overall health are particularly substantial owing to limited access to 

healthcare systems. However, there is an overall paucity of research to explain the 

sociodemographic patterns in psychosocial functioning in rural and urban India.  

India lacks resources in the field, and most of the available resources are located in major 

cities or highly urbanized states. This creates substantial health disparities between states. For 

example, according to the most recent National Mental Health Survey, the number of psychiatrists 

in the country varied from 0.05 for every 100,000 persons in Madhya Pradesh (central India) to 
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1.2 in southeastern Kerala (Gururaj et al., 2017). The geographic disparities are even greater 

depending upon the state – for example, the state Uttar Pradesh does poorly on almost all social 

and health indicators as compared to the state Kerala. However, there is little scholarship available 

to explain why these large state-level differences in health persist. Perhaps, state-level inequities 

reflect the unequal distribution of resources in rural areas as compared to urban residential areas. 

However, there are mixed results related to area of residence (rural vs. urban) and psychosocial 

health in India. While some research suggests that rural to urban migration and urban living is also 

positively associated with poor psychosocial health outcomes (Kusuma & Babu, 2018; Srivastava, 

2009), others suggest that rural living is not associated with an elevated risk of psychosocial 

disorders (DeVylder et al., 2018; H. C. Ganguli, 2000). Some scholars believe that rural areas, 

with its emphasis on close-knit community-based living, are more equipped to take care of 

psychosocial needs to its residents than the fast-paced urban living (Almanzar et al., 2014; Liu et 

al., 2014). Hence, there is a need to explore how rural vs. urban living is associated with 

psychosocial functioning in India.  

In conclusion, one of the important limitations of the existing literature on psychosocial 

functioning is that most of the studies have evaluated different facets of psychosocial functioning 

independently, rather than collectively. Thus, we do not know the relative importance of 

multidimensional indicators of psychosocial functioning to influence health outcomes among the 

Indian populations. Secondly, the existing studies suffer from several methodological limitations, 

such as fragmented sample size and use of convenience sample. Therefore, there is a need to 

evaluate socioeconomic factors related to psychosocial functioning in India using a nationally 

represented sample. Gathering research evidence and quantifying the psychosocial functioning 

status among vulnerable groups is one of the best methods to learn about mechanisms that drive 
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health inequities, for attracting governmental attention and subsequent tailoring of public policy 

to improve health. 

2.4 Chronic Diseases, Epidemiological Transitions, and Chronic Diseases in India 

As discussed earlier, the multidimensional indicators of psychosocial functioning are 

related to individual’s overall health and can be used to improve health. Thus, there is a need to 

understand how the psychosocial functioning is related to physical health diseases. India is the 

second-most populous country in the world and is undergoing wide-ranging population changes 

that also reflect epidemiological transitions (Dandona et al., 2017). India’s current disease pattern 

can be characterized by low mortality, high morbidity, and the double burden of communicable as 

well as non-communicable diseases (Yadav and Arokiasamy 2014). In the last 25 years, life 

expectancy at birth has increased by 8.6 years for men and 10.6 years for women, since 1990 

(Dandona et al., 2017). However, this overall progress is not equitable for all populations groups 

and suffers from huge demographic variations. For example, the epidemiological transition ratio 

(disability-adjusted life-years due to communicable diseases vs. non-communicable chronic 

diseases and injuries combined) ranged from 0.16 for the state of Kerala to 0.74 for the state of 

Bihar in 2016, a greater than the four-times difference (Dandona et al., 2017). An increasing 

number of older populations has also been associated with an increased number of years lived with 

disability and/or chronic multiple non-communicable comorbidities. Diabetes, cerebrovascular 

disease (such as stroke), chronic obstructive pulmonary diseases (COPD), and ischemic heart 

diseases (angina) among the most common causes of DALY and years of life lost due to premature 

mortality in India (YLLs; WHO, 2010). However, the relationship between sociodemographic 

factors and health among the Indian population is not consistent across all diseases.  
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There is an established inverse sociodemographic gradient in some of the physical health 

diseases in Indian populations. The rates of maternal mortality, infant mortality, anemia, physical 

limitations and disability, and infectious disease are high among those with low socioeconomic 

status (SES) in terms of social caste, gender, education, and employment status (Nongkynrih et 

al., 2004; Özaltin et al., 2010; Rani et al., 2003; Vellakkal et al., 2013). Conversely, some studies 

have also found that some types of chronic diseases, including diabetes, hypertension, and obesity 

are “diseases of elites” with higher prevalence among high SES groups in India (Corsi & 

Subramanian, 2019). Some researchers also add to this debate by arguing that non-communicable 

diseases are not concentrated among elites in developing countries, but people from low SES 

groups are often under-diagnosed and under-report diseases. For instance, Vellakkal et al., (2013) 

found under-reporting of heart diseases, diabetes, hypertension, and depression among Indian 

populations when assessed by standardized criteria versus self-reported diagnosis. Thus, these 

mixed results complicate our understanding of the sociodemographic gradient of chronic 

conditions. Similarly, while the majority of the studies evaluate income and education as one of 

the main determinants of health, it is not clear how the societal structure in terms of prestige and 

position affects health in India. There is very little scholarship on how the prevalence of these 

chronic diseases differs based on social determinants of inequality, such as caste, marital status.  

In conclusion, the prevalence and mortality associated with chronic diseases are growing 

in India. However, there is inadequate research to facilitate the evidence-based formulation of 

public policy, clinical practice, and public health interventions in India. There is an urgent need to 

address this research gap by explaining sociodemographic patterns in chronic diseases, and its 

relationship to psychosocial functioning. The indicators of psychosocial functioning, such as sleep, 

interpersonal relationships, social connectedness, are malleable to change and can potentially 
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create far-reaching positive results in an individual’s personal, social, professional, and health 

domains. 

2.5. Focusing on psychosocial health to improve physical health 

Increasing mental and behavioral health services for people who have chronic medical 

conditions also has significant medical cost savings benefits (Blount et al., 2007). For example, in 

Hawaii Project, the entire Medicaid population of Oahu and those who had governmental 

insurance plans on the island were enrolled in the first large implementation of mental and 

behavioral health services for people with chronic diseases. The results found 38% to 15% cost 

savings in total medical expenditures (Pallak et al., 1993). Overutilization of physical health-

related medical services and unwarranted physician visits are common among patients who 

experience comorbidity of mental and physical health conditions (Chiles et al., 1999; Fulop et al., 

1989; Gabbard et al., 1997; Jencks, 1985). A meta-analysis of 91 studies found that supplementing 

medical physical health treatment with mental health interventions have shown to substantially 

reduce total medical cost by about 20% as compared to patients who did not receive any mental 

health treatment (Chiles et al., 1999). A cluster randomized control trial conducted in Goa, India 

found that a collaborative-stepped care intervention delivered by trained lay health counselors 

improves recovery rates for patients with common mental disorders in public primary care settings 

(Patel et al., 2010). 

Understanding how mental and physical health interacts and disseminating the findings to 

healthcare institutions and practitioners is important for several reasons. First, the physical health 

illness of psychiatric patients also goes undetected (Heiberg et al., 2019; Phelan, Stradins, & 

Morrison, 2001). For instance, a medical evaluation study of California’s public mental health 

record found that mental health professionals recognized patients’ physical diseases less than half 
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of the time during the duration of the treatment (Koran et al., 1989). Likewise, evidence also shows 

that when patients receive care for physical disorders, their poor mental health status also often 

goes undetected (Bor, 2015). Thus, healthcare providers and also the patients themselves may miss 

detecting and treating mental disorders that may exist alongside and complicate physical illnesses. 

Secondly, even when the interconnectedness of physical and mental health is recognized, 

institutional and cultural barriers challenge the integration of mental and physical health services 

– some of these barriers include lack of time and cost-effective screenings, and different payment 

systems for services (Collins et al., 2013). Mental health stigma is one of the main barriers to 

mental health care in India (Gururaj et al., 2017). Thus, integrating mental health services within 

the primary care facilities will also help normalize the mental health needs of the general 

population. 

While studies examining mental and physical health concomitance have added nuances to 

our understanding of the dynamic relationship between mental and physical health, the extant 

literature has overwhelmingly focused on developed industrialized countries. Thus, resource-poor 

countries, such as India are research poor settings for mental health research (Das et al., 2012). 

Making meaningful contributions to the nascent mental health research in India is important for 

three important reasons: (a) with substantial sociodemographic, cultural, and epidemiological 

changes, such as rapidly ageing populations, growing rates of urbanization and internal migration, 

the rates of mental health issues are likely to increase in the coming years; (b) as India’s population 

living with chronic diseases morbidity and comorbidities increases, rising levels of mental health 

comorbidities will pose challenges to healthcare systems in terms of resources and readiness, to 

healthcare professionals in terms of managing patient adherence and care coordination given 

multi-morbidities, and to patients themselves in terms of burdensome, duplicative, and 
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disintegrated care services; (c) therefore, emphasizing the role of mental health in shaping 

population physical health is especially important in this context as a first step toward discovering 

sub-populations that might be especially vulnerable.  

2.5. Research Gaps in Addressed by The Dissertation Study 

Recent interdisciplinary literature shows evidence for the importance of psychosocial 

functioning for individuals’ physical and mental health. Intuitively, the multidimensional 

indicators of psychosocial functioning also serve as the building blocks of an individual’s mental 

health. Individuals’ perceived quality of sleep, cognition, interpersonal interactions, social 

connectedness, and affect all have an impact on their mental health and physical health status. 

However, most studies of the psychosocial functioning, in India and worldwide, evaluate it in the 

context of a disorder. The exploration is often geared toward understanding how a particular 

disorder influences the aspects of psychosocial functioning. This dissertation study addresses this 

gap in the literature by providing a detailed description of the level of psychosocial functioning in 

the Indian population independent of a particular disease/disorder categorization (study # 1). 

Similarly, different aspects of psychosocial functioning have received varying degrees of 

research attention in the Indian context. For instance, while there is ample research evidence to 

show how the socioeconomic status shapes the risk of depression and cognition in India, other 

facets of the psychosocial functioning have not received adequate research attention, such as affect, 

sleep, and interpersonal interactions. Moreover, there is an overall paucity of research to evaluate 

these indicators in a nationally representative sample and often are limited to a study sample that 

prevents insights beyond the research-specific settings.  To address these two research gaps, this 

dissertation study assesses seven indicators of psychosocial functioning in a nationally 

representative sample of Indian men and women (study # 1).  
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While there is some research to demonstrate how socioeconomic status shapes some facets 

of psychosocial functioning, a lot of the research is not focused on a particular gender. While it is 

widely recognized that gender plays a large role in determining how socioeconomic status shapes 

psychosocial health, this line of research has received inadequate attention. This dissertation study 

addresses this gap by first evaluating whether gender is an important predictor of psychosocial 

functioning among Indian adults and then performing all analyses separately for each gender – this 

allows us to create a more focused analysis (study # 1). Similarly, the role of socioeconomic status 

has received inadequate research attention. This dissertation extends the research in this area by 

evaluating the multidimensional indicators of psychosocial functioning separately and assessing 

the impact of the socioeconomic status for each of the indicators (study # 1).    

Much of the current research on psychosocial functioning is fragmented in nature. There is 

a paucity of research that explores these indicators simultaneously in a single model. As described 

earlier, this can lead to misclassification bias and undercounting of mental health needs. Attending 

to this critical research gap, this dissertation study uses the latent class analysis approach to 

examine the seven indicators of the psychosocial functioning simultaneously in a single model. 

This dissertation study also contributes to the literature by demonstrating the efficacy of using the 

latent class analysis in this context (study # 2). Moreover, we also evaluate whether the 

membership into the latent psychosocial class vary based on individuals’ sociodemographic 

characteristics (study # 2). This statistical technique has not been used to study the psychosocial 

functioning of Indian adults thus far.  

Finally, even though there is research evidence to show the relationship between mental 

health and physical health in the Indian population, there is little to no evidence to demonstrate the 

relationship between the physical health status and psychosocial functioning in this population. 
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My dissertation contributes to the literature to provide one of the first evidence to demonstrate the 

relationship between physical health outcomes, namely chronic disease diagnosis and 

psychosocial functioning. This understanding is one of the first steps toward prioritizing the focus 

on key indicators of psychosocial functioning, such as sleep, cognition, affect, in individual-

focused clinical practices, and community-focused public health interventions (study # 3).   
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CHAPTER 3. THEORETICAL FRAMEWORK 

 Mental health research and practice in India has focused on understanding common 

disorders among Indian populations. However, it is also important to address underlying 

psychosocial functioning, such as social connectedness, interpersonal relationships, and sleep, 

cognition, which directly and indirectly influence individual mental health status. Existing research 

suggests that psychosocial functioning, such as the quality of sleep, has a pervasive impact on 

individuals’ overall health (Luyster et al., 2012). Moreover, an individual’s social standing can 

influence their reported level of psychosocial functioning (Arber et al., 2009;). However, there is 

a paucity of research to describe the levels of psychosocial functioning and recognize how 

sociodemographic characteristics shape psychosocial functioning among Indian populations. 

Thus, the in-depth understanding of underlying psychosocial functioning and the 

sociodemographic patterning of psychosocial and mental health among Indian populations, are key 

areas of research that are largely unexplored. An in-depth exploration of these relationships will 

help advance our understanding of mental health needs among this population and curate evidence-

based mental health programs that enhance existing psychosocial resources and mitigate key risk 

factors.   

 Currently, there is no single theory or a framework to guide the development of research 

on this proposed topic. Nonetheless, the Fundamental Cause Theory by Link and Phelan (1995) 

and Aneshensel’s (2005) notion of avoiding misclassification bias in mental health research can 

be combined to create an integrated framework to address existing research gaps in the current 

evidence base. The fundamental cause theory is a social-structural theory that captures the 

constructs and characteristics of individuals and the social conditions that shape the lives of the 

population and create disparities in health outcomes. These social conditions may affect an 



 

 40 

 

individual’s psychosocial functioning and increase their risk of adverse mental and physical health 

outcomes. The Fundamental Cause Theory provides a broader guiding framework for identifying 

the social and contextual factors that influence psychosocial functioning and for explaining the 

relationships between psychosocial functioning, sociodemographic characteristics, and physical 

health among these populations. Aneshensel’s (2005) notion of avoiding misclassification bias in 

mental health research suggests that traditional social etiological model of evaluating a single 

disorder, such as people who report high quality of sleep vs. people who report  a poor quality of 

sleep, is often inadequate to explain the full impact of social conditions on psychosocial health. 

The social etiological model may lead us to erroneously classify individuals who report high 

quality of sleep as healthy, whereas they may report poor functioning on other facets of 

psychosocial wellbeing. Thus, we run in the risk of misclassifying people as healthy vs. unhealthy 

if we only evaluate one indicator of psychosocial functioning. As such, there is a need to study 

multiple indicators of psychosocial functioning to comprehensively understand the relative impact 

of social circumstances, such as gender or marital status, on psychosocial functioning. Specifically, 

this theory is applied to the dissertation study 1 to assess the relationship between 

sociodemographic characteristics and multidimensional indicators of psychosocial functioning 

among Indian men and women. The notion of misclassification bias helps identify formulate 

research questions and design used in this dissertation. Specifically, seven dimensions of 

psychosocial functioning are assessed together to avoid the misclassification bias (study #2 and 

study #3).  The following sections explain the fundamental cause theory followed by the discussion 

of misclassification bias and ways to avoid it. The final section presents and explains a conceptual 

model created for this dissertation from which testable hypotheses and specific research questions 

are drawn for each of the three parts of the study. 



 

 41 

 

3.1 Fundamental Causes Theory 

 The Fundamental Cause Theory was developed out of growing concern that thus far 

researchers have mainly focused on proximate risk factors of diseases, such as diet and exercise; 

but, distal causes of disease, such as social conditions, had received less attention (Link & Phelan, 

1995). By focusing on the proximate risk factors, we make an implicit assumption that individuals 

have the ability to control their lives and largely ignore the contextual factors that shape an 

individual’s abilities and choices. Link and Phelan underscored the need for contextualizing the 

risk factors and postulated that social conditions within which individuals live, such as their level 

of income, education, experiences of stigma, are perhaps the fundamental causes of observed 

health disparities. For instance, in Indian context, being widowed as opposed to being married are 

associated with worsening of health among women but not among men (Perkins et al., 2016b). 

Similarly, the location of residence (rural vs. urban) greatly influences the access, affordability, 

and utilization of healthcare services in India (Mberu et al., 2016)  

 A fundamental social cause of health inequalities has four essential features: (1) it 

influences multiple disease outcomes (such as cancer, HIV, chronic diseases); (2) it affects these 

disease outcomes through multiple risk factors (such as, awareness, education, level of income); 

(3) it involves access to resources that can be used to avoid risks or minimize negative 

consequences of disease if it occurs (such as, access to health insurance); (4) association between 

a fundamental cause and health is reproduced overtime via replacement of intervening mechanisms 

(Phelan et al. 2010). These features make the relationship between fundamental causes and health 

obstinate and create a health gradient. The key constructs of fundamental cause theory are – 

fundamental causes, risk/protective factors, flexible resources, and a new elaboration by Freese 

and Lutfey (Freese & Lutfey, 2011) – meta-mechanisms. 
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Risk factors are broadly categorized into two groups: proximate and distal. Proximate 

causes are modifiable risk factors that have a direct impact– such as access to healthcare and urban 

vs. rural inequities in India. In contrast, distal causes can have indirect effects– such as the 

relationship between perceived levels of social connectedness and the prevalence of depression. A 

distal cause can be recognized as a fundamental cause when it has four essential features mentioned 

previously in the discussion. Link and Phelan noticed that discoveries that intervene at proximate 

risk factors (such as, new treatments) make health advances for those who can peruse them. 

Inequities are thus constructed because these breakthroughs are linked to fundamental causes (such 

as, knowledge or money required to avail new treatments). Hence, they emphasize on forming 

policies that encourage health advances while breaking the link between advances and flexible 

resources.   

 Link and Phelan describe that a fundamental cause of disease involves “a resource that 

determines the extent to which people can avoid risks for morbidity and mortality” (Link & Phelan, 

1995). Merely addressing broader proximate causes of diseases (such as implementing mental 

health awareness public campaigns) is not adequate to lead to sustainable mental health 

improvements for all because other distal risk factors (such as lack of mental health utilization due 

to social stigma and fear of discrimination) will keep perpetuating unmet mental health needs and 

continue producing mental health disparities. Whereas, addressing distal fundamental causes (such 

as social stigma against mental health) would lead to health benefits by reducing risk factors 

(improved use of healthcare services). Thus, fundamental causes exert indirect effects on health 

outcomes through their impact on risk factors.  
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Flexible Resources explain the link between fundamental causes and health outcomes. 

Flexible resources (J. C. Phelan & Link, 2013a) are key resources, including knowledge, money, 

power, prestige, and beneficial social connections, that individuals can employ no matter what the 

risk and protective factors are in a given circumstance. Flexible resources are closely tied to 

fundamental causes – for instance, those who have more knowledge about disease risk factors are 

better able to protect themselves against diseases. Thus, flexible resources can explain and/or 

modify the association between fundamental causes and health. Flexible resources produce health 

disparities – for instance before cancer treatments were available, flexible resources had no bearing 

upon prognosis. However, when treatments were developed, people who had the money to get the 

treatment were in a better position to protect themselves against cancers. Thus, in this dissertation, 

the Study 1 evaluates the relationship between psychosocial functioning and flexible resources, 

such as education, income, childhood SES. 

Link and Phelan further postulated that flexible resources – money, knowledge, power, 

prestige, beneficial social connections – operate at both contextual and personal level and link 

fundamental causes to diseases (Link & Phelan, 1995). These resources are called flexible because 

they can be used in different ways and in different situations to influence health outcomes. For 

instance, some of the reasons why SES is universally linked to health is because it impacts an 

individual’s awareness, access, and affordability of health services (Adler et al., 1994; Aneshensel 

& Sucoff, 1996; D. R. Williams et al., 1997). For instance, in people belong to higher social caste 

groups are often able to gain access to health-protective factors through their social privileges, 

such as education, higher income, insurance, and beneficial social connections (such as, higher 

levels of institutional support) that can protect them against risk factors. Research also suggests 
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that while Indian women are at higher risk for depression, this risk is even higher among women 

belonging to lower social caste categories (Kohrt et al., 2009).  

Freese and Luftey (Freese & Lutfey, 2011) refined and elaborated the fundamental cause 

theory by suggesting ‘meta-mechanisms’ that links flexible resources to health and provides a 

more explanatory theory for the universality of health disparities. The first meta-mechanism 

spillover – similar to the notion of contextualizing risk factor – describes the processes where 

individuals use their flexible resources to better their health and these efforts produce benefits for 

people who are in their social networks. For instance, others’ health-related agencies such as 

proactive civic-engagement aimed at reducing neighborhood exposure to toxicity would confer 

benefits to everyone in the neighborhood independent of their agency. The second meta-

mechanism – habitus – describe people’s disposition to actions that reflect an actor’s social 

position (Cockerham, 2013; Freese & Lutfey, 2011). For instance, tobacco use is linked to an 

individual’s social groups and gender (Corsi et al., 2014). Final meta-mechanism – institutions – 

shine a light on the dynamic action of institutions that impact an individual’s health. For example, 

institutions may give differential treatment to individuals based on a fundamental cause. There is 

evidence of caste-based preferences and discrimination in education and in labor market in India 

(Pandita, 2015; Siddique, 2011).   

 In summary, the fundamental causes (racism, SES, stigma) shape an individual’s access to 

flexible resources (money, prestige, power) that can influence an individual’s risk or protective 

factors to affect health. Link and Phelan urge researchers to contextualize risk factors to study the 

social conditions under which individual risk factors are related to diseases. For instance, 

interventions that address the effects of social caste on mental health will be more effective to 

decrease the risk of depression among women from lower social caste backgrounds than 
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interventions that ignore these crucial contextual factors. Changing behavior, according to Link 

and Phelan, is ineffective if we do not have a clear understanding of the social processes that lead 

to the exposure of risk factors. Hence, in this Indian context, it is important to study how crucial 

contextual variables, such as social caste, religion, age, gender, marital status, influence the 

psychosocial functioning.  

3.2. An Approach to Avoid Misclassification Bias 

 Aneshensel (2005) urged mental health researchers to evaluate a full range of theoretically 

derived mental health outcomes simultaneously. She argues that medical sociologists and public 

health researchers so far have largely used the ‘Social Etiological Model’ to identify social risk 

factors related to the occurrence of a particular disorder. The social etiological model often focuses 

on a single disorder, such as major depression. Using this model, all respondents with the disorder 

are treated as “positive” for the outcome under investigation and others are treated as “negative” 

on the outcome. However, because of the nature of this model of investigation, respondents who 

are not diagnosed with the particular disorder that is singled out for the investigation are considered 

‘well or healthy’. This leads to the discounting and underestimation of comorbidities despite the 

evidence that psychological disorders are highly comorbid (for instance, see Jensen, Martin, & 

Cantwell, 1997; Kaye et al., 2004; Kessler, 1979). For instance, people who do not have depression 

(or have not reached a detectable stage yet) nonetheless have considerable psychological distress 

that affects their social interactions, cognition, sleep, are misclassified as being “well” in a 

traditional social etiological model that only considers depression as a focal dependent variable. 

This leads to undercounting the number of people affected and the extent to which a given social 

condition (such as social caste) affects psychosocial functioning and especially when social 

conditions affect more than one domain of mental health (Aneshensel, 2005b). 
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 Studies evaluating empirical associations between indicators of social placement (such as 

SES, social caste) and mental health demonstrate a dynamic relationship between social positions 

and health disorders (Bøe et al., 2012; Kohrt et al., 2009; C. Lee et al., 2005). For example, an 

individual’s educational attainment has a unique relationship in terms of causation versus social 

selection for depression, antisocial disorder, attention deficient disorder, and anxiety (Miech et al., 

1999). Thus, to find these patterns, multiple indicators of mental health are simultaneously 

evaluated in models that cast social determinants (such as SES, education) in the role of 

independent variables – as a focal point of investigation. This is in line with Link and Phelan’s 

(1995) theory that treats social placement (in terms of education, income) as a fundamental cause 

of diseases, including mental health. Therefore, even though the prominent disorder-specific 

research design based on the social etiological model is appropriate for research questions that 

seek to understand causes of one the psychological disorder singled out for the investigation, it is 

not fitting for research where the goal is to emphasize the consequences of various social structures 

of people’s overall mental health and life (Aneshensel, 2005b).  

 A central focus of this dissertation is to describe whether social conditions in terms of 

sociodemographic characteristics shape people’s psychosocial functioning in India. My goal is not 

to identify the factors associated with a particular mental health disorder, but rather, to examine 

how society impacts the individual’s psychosocial functioning and whether the levels of 

psychosocial functioning vary based on people’s social arrangement (i.e. social caste, location of 

residence, gender). Therefore, in this context, Aneshensel’s (2005) argument that when the goal is 

to study the mental health impact of a social attribute, a full range of relevant outcomes needs to 

be considered at the same time, is useful. Therefore, this dissertation evaluates seven indicators of 

psychosocial functioning simultaneously among adult men and women.  



 

 47 

 

3.3. Application of the Fundamental Cause Theory and Misclassification Bias to the 

Present Study 

 Integration of two perspectives, one that urges researchers to highlight the importance of 

sociodemographic characteristics to creates disparities and the other that allows the examination 

of multiple indicators of psychosocial functioning simultaneously, provides an additional layer 

and a more expansive approach. Using the fundamental cause theory to study the psychosocial 

functioning shifts our attention from passively describing sociodemographic inequalities or 

treating sociodemographic characteristics merely as control variables to an in-depth exploration of 

sociodemographic patterns in psychosocial functioning that lead to inequities. Also given the 

paucity of public health theories specific to the Indian context, this proposed framework provides 

a testable framework to generate research in this area. 

 There are numerous benefits of using the fundamental cause theory to study the relationship 

between psychosocial functioning, sociodemographic characteristics, and physical health in India. 

The socio-cultural, geographical, and linguistic diversity of India cannot be overstated. For 

instance, there are more than 3000 recognized sub-castes that differ in their primary language, 

social norms, history, culture, religious traditions, and geographic locations. Therefore, the 

heterogeneous nature of the Indian population requires a framework that guides the study of health 

by considering a wide array of historical, cultural, biological, legal factors. Thus, the fundamental 

cause theory is useful in this context for examining social conditions that lead to health disparities. 

 Although it is clear how the SES, including income, education, lead to health disparities in 

India, it is not clear whether there are also sociodemographic patterns in the indicators of 

psychosocial functioning, such as social connectedness, sleep, cognition. There is research to 

suggest that way personal and social resources develop and operate may be different for socially 
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exploited, marginalized, and/or disadvantaged groups (Gallo et al., 2005). There is a need to 

establish the levels of psychosocial functioning among various population subgroups of India and 

to understand the relationship between psychosocial functioning and physical health outcomes in 

these populations.  

 Application of the fundamental cause theory addresses two important research gaps 

discussed in this dissertation: (1) the lack of research to explain sociodemographic patterns in the 

psychosocial functioning among the Indian population; (2) the paucity of research to explain the 

relationship between holistic psychosocial functioning and the physical health outcomes among 

this population. In the present study, these two theories are applied to make several major new 

contributions to the growing mental health literature in India. First, there is currently inadequate 

research to explain whether an individual’s psychosocial functioning in India varies based on their 

sociodemographic characteristics, such as gender, age, area of residence, caste, religion, and SES. 

In this context, the fundamental cause theory is useful to highlight the linkages between 

sociodemographic contextual factors and psychosocial functioning that have the potential to shape 

the individuals’ physical health outcomes. Second, most of the existing literature focuses on the 

common mental health and physical health disorders among the Indian populations. Thus, drawing 

from Aneshensel’s arguments regarding the avoidance of misclassification bias in mental health 

research, this is one the first studies to explore multidimensional indicators of psychosocial 

functioning among the Indian population and examine how it relates to the chronic disease 

diagnoses outcomes among this population.  

3.4. Overarching Conceptual Framework 

 In this section, I explain my conceptual framework for understanding the relationship 

between mental health, physical health, and social determinants among Indian men and women. 
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The theory of the fundamental cause of diseases Link and Phelan (1995) and Aneshensel's 

(2005) recommendation of avoiding the misclassification bias is used to conceptualize the study 

model.  

Figure 1. Conceptual Model 

 

 

 

  

 

 

 

 

 

  

 This dissertation primarily evaluates the link between social determinants and mental 

health and assesses the association between mental and physical health among Indian men and 

Overarching Dissertation Goal: To evaluate the socioeconomic patterns of psychosocial 

functioning among Indian men and women and create distinct homogenous sub-groups of the 

multidimensional psychosocial functioning to investigate the relationship between psychosocial 

functioning and chronic diseases among Indian adults.   

 

Study #1 Goal: To examine the relationship between sociodemographic context and 

psychosocial functioning among Indian adult men and women. 

Study #2 Goal: To create latent classes of the multidimensional indicators of psychosocial 

functioning and investigate the relationship between psychosocial latent classes and 

sociodemographic characteristics.  

Study #3 Goal: To evaluate the relationship between psychosocial latent classes and physical 

health status, namely chronic disease diagnosis. 
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women. Although this association is clear in research from other countries, there is relatively little 

evidence to elucidate nuances of association between mental and physical health in India. 

Furthermore, there is also an overall paucity of research that explains how sociodemographic 

characteristics pattern psychosocial functioning among Indian adults. This research gap creates 

two main limitations in the literature: one, we do not have information about the existing 

psychosocial resources among the population subgroups based on their psychosocial functioning. 

The knowledge of existing psychosocial resources, and lack thereof, is essential for creating 

effective public health programs. Second, we do not have information about the social conditions 

and sociodemographic characteristics that create disparities in psychosocial functioning among 

Indian adults. This is an important research gap given the sociodemographic diversity among 

Indian populations. Furthermore, social behaviors and norms in India are deeply entrenched in the 

indicators of social hierarchy, such as one’s social caste, gender, marital status, religion. Therefore, 

it is important to understand how these sociodemographic variables pattern psychosocial 

functioning among population subgroups.  

 Building from fundamental cause theory and discussion of misclassification bias, I propose 

an integrated framework to explain how social determinants influence health outcomes in India. 

First, in dissertation study 1, I assess sociodemographic patterning of multidimensional indicators 

of psychosocial functioning outcomes. The integrated model suggests that the individuals' 

sociodemographic context influences their psychosocial functioning and this relationship between 

different based on the individual’s gender. I begin by evaluating the relationship between gender 

and multidimensional indicators of psychosocial functioning controlling for all other 

sociodemographic factors. If there is a significant relationship between gender and psychosocial 
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functioning, then the relationship between sociodemographic factors and multidimensional 

indicators of psychosocial functioning will be analyzed separately for men and women.  

 Next, in dissertation Study 2, I will create latent classes of psychosocial functioning. 

Because the purpose of this dissertation is to evaluate the psychosocial functioning as a whole, 

instead of taking a disease-specific approach, seven indicators of mental health wellbeing will be 

used to create latent classes representing distinct classes of multidimensional psychosocial 

functioning among Indian men and women. The seven indicators include self-reported cognitive 

difficulties, interpersonal difficulties, affect, depressive symptomology, and sleep difficulties, 

quality of life, social connectedness.  

 Next, I will examine whether the membership of latent classes of psychosocial functioning 

varies based on an individual’s sociodemographic context (study 2). The psychosocial functioning 

latent variable is represented in a circle and corresponding latent classes are represented in 

rectangles. The notion of contextualizing the risk factors and disease outcomes is one of the main 

tenets of Link and Phelan’s (1995) theory of fundamental cause. In India, social context varies 

largely between cities and villages: culture, language, and hierarchical social norms based on 

gender and age and also access, availability and affordability of basic health infrastructural 

resources are starkly different depending on the location of residence. The rural vs. urban physical 

health divide is also firmly established in India, particularly for maternal and child health, health 

risk behaviors, and communicable diseases in India (A. Kumar & Singh, 2013, 2016; Saikia et al., 

2013; P. K. Singh, 2013). However, whether psychosocial functioning also differs in rural and 

urban Indian is not known. Therefore, in study 2, I examine whether the membership to 

psychosocial functioning latent classes is different based on respondents’ sociodemographic 

characteristics.  
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 Finally, the integrated model suggests that there is a relationship between physical health 

in terms of chronic disease diagnosis and the latent classes of psychosocial functioning among 

Indian men and women controlling for sociodemographic context. There is a strong relationship 

between occurrence, management, prognosis, and consequences of chronic diseases and 

psychosocial functioning (Kimble et al., 2011; Schneiderman et al., 2001a; von Ruesten et al., 

2012). Therefore, study 3 evaluates the relationship between latent classes of psychosocial 

functioning created based on multidimensional indicators and chronic disease diagnosis.   

 There are several caveats to this model. First, gender is not measured comprehensively in 

the dataset used for the dissertation and rather reported as a binary variable (male and female). 

Second, health behaviors are an important mechanism through which sociodemographic factors 

create health impacts. Link and Phelan have revised their theory to add habitus (behavior) as one 

of the important mechanisms through which flexible resources impact health (Phelan et al., 2010). 

However, behaviors (protective and risky) are not included in the model, as they are not being 

analyzed in the study. Finally, Phelan et al., (2010) also recognize the importance of institutions 

to create health inequities. In this context, institutions are private and public healthcare facilities. 

However, medical institutions are not included in the model. 

 In summary, the first study examines the relationship between sociodemographic context 

and multidimensional indicators of psychosocial functioning among Indian men and women. The 

second study then creates latent classes of psychosocial functioning and examines whether the 

membership of the latent classes depends on the sociodemographic characteristics of the 

respondents. Finally, the third study determines the association between the latent classes of 

psychosocial functioning and physical health status, namely, chronic disease diagnosis. 
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CHAPTER 4. PROJECT OVERVIEW 

This dissertation consists of three studies: 

 

Study 1: The Evaluation of Multidimensional Indicators of Psychosocial Functioning and 

Its Sociodemographic Correlates among Indian Adults: WHO SAGE Study (2007-2010). 

 

Overall goal: Evaluate the sociodemographic correlates of multidimensional indicators of 

psychosocial functioning among Indian men and women.  

 

Figure 2. Concept Map for Study 1 

 
Aim # 1: Evaluate gender differences in the levels of psychosocial functioning in India  

Hypothesis #1.1: Controlling for sociodemographic variables, women will have a greater level of 

cognitive-, sleep-, affect-, and interpersonal difficulties, lower quality of life, higher likelihood of 

depression, and lower perceived social connectedness than men.  

 

Aim # 2: Assess sociodemographic differences in the levels of psychosocial functioning among 

Indian men and women. 

Hypothesis #2.1: Socioeconomic variables (namely, age, education, income, employment status, 

marital status, location of residence, religion, caste, and childhood SES) will be related to 

multidimensional indicators of psychosocial functioning among men.  

Hypothesis #2.2: Socioeconomic variables (namely, age, education, income, employment status, 

marital status, location of residence, religion, caste, and childhood SES) will be related to 

multidimensional indicators of psychosocial functioning among men. 
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Study 2: A Latent Class Analysis Approach to Evaluate the Multidimensional Nature of 

Psychosocial Functioning and Its Sociodemographic Correlates in the Indian Context 

 

Overall goal: Identify latent classes of the multidimensional indicators of psychosocial 

functioning among Indian men and women and examine their sociodemographic correlates  

 

Figure 3. Concept Map for Study 2 

 
Aim 1: Identify distinct latent classes of psychosocial functioning among men and women.  

Hypothesis 1.1: There are underlying unobserved latent classes that divides the adult Indian 

women population into mutually exclusive and exhaustive latent sub-groups. 

Hypothesis 1.2: There are underlying unobserved latent classes that divides the adult Indian men 

population into mutually exclusive and exhaustive latent sub-groups. 

 

Aim 2: Examine the sociodemographic characteristics associated with membership in 

different latent classes of psychosocial functioning. 

Hypothesis 2.1: Women’s membership to psychosocial latent classes will vary based on their 

reported sociodemographic context. 

Hypothesis 2.2: Men’s membership to psychosocial latent classes will vary based on their reported 

sociodemographic context. 
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Study 3: An Examination of the Relationship between Psychosocial Functioning and 

Physical Health among Indian Men and Women: A Latent Class Analysis 

 

Overall goal: To evaluate the extent to which the psychosocial functioning latent class membership 

is associated with physical health outcomes among Indian men and women, controlling for 

sociodemographic characteristics.  

 

Figure 4. Concept Map for Study 3 

 
Aim # 1: Evaluate the relationship between the latent classes of psychosocial functioning and 

diagnosis of a chronic disease condition (namely, hypertension, angina, asthma, arthritis, 

and chronic lung diseases) 

 

Hypothesis #1.1: Controlling for sociodemographic characteristics, men’s likelihood of diagnosis 

of a chronic condition will be different based on their latent class categorization of psychosocial 

functioning.  

Hypothesis #1.2: Controlling for sociodemographic characteristics, women’s likelihood of 

diagnosis of a chronic condition will be different based on their latent class categorization of 

psychosocial functioning.  

 

Aim # 2: Evaluate the relationship between the latent classes of psychosocial functioning and 

chronic disease multimorbidity 

 

Hypothesis #2.1: Controlling for sociodemographic characteristics, men’s likelihood of a chronic 

multimorbidity will be vary on their latent class categorization of psychosocial functioning. 

Hypothesis #2.2: Controlling for sociodemographic characteristics, women’s likelihood of a 

chronic multimorbidity will be vary on their latent class categorization of psychosocial 

functioning.  
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CHAPTER 5. STUDY DATASET  

 This section provides a description of research dataset used in this dissertation to evaluate 

psychosocial functioning in India. This dissertation is based on data from the World Health 

Organization’s SAGE (WHO Longitudinal Study of Global Aging and Adult Health) Wave 1 

2007-2010. SAGE covers a broad range of topics, with a focus on health, disability, risk factors, 

stress, happiness, social networks, economic well-being, care-giving, health care utilization and 

health systems responsiveness (Kowal et al., 2010). This dataset was chosen because this is one of 

the few nationally representative and publicly available datasets that includes variables measuring 

multiple dimensions of psychosocial functioning, including depression, quality of sleep, social 

connectedness, quality of life, negative affect, interpersonal interaction, cognition, and chronic 

non-communicable disease outcomes. The WHO uses standardized sampling procedures, 

administration protocols, interviewer training and questionnaire design, translational protocols and 

variable definitions, which allowed for enough statistical power for this analysis. The survey 

instruments used in this study have been validated for Indian populations using a subset of the 

sample (Kowal et al., 2010; Ng et al., 2009).                     

5.1 SAGE Survey Sampling 

The sampling strategy for the WHO SAGE is reported by Kowal et al (2012). The WHO 

SAGE respondents were selected using a stratified, multistage, random cluster sampling design 

(Kowal, Williams, et al., 2012). The following survey sampling and data collection procedures are 

reported in WHO SAGE handbook. The primary sampling units (PSU) were stratified by region 

and location using the Census Enumerated Area (CAE) as the sampling frame. Within each stratus, 

enumeration areas were selected independently with probability proportional to the size of the 

region. All respondents were adults (18 years or older). At the time of data collection, India had 
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29 states and seven union territories. 19 of the 28 states were included in the design representing 

96% of the population. Six states were selected based on their geographic location and level of 

development. Strata were defined by the 6 states: Assam, Karnataka, Maharashtra, Rajasthan, Uttar 

Pradesh and West Bengal, and the respondent’s location of residence (urban or rural). There are 

12 strata in total. The 2000 Census demarcation was used as the sampling frame. Two stage and 

three-stage sampling were adopted in rural and urban areas, respectively. PSUs in rural areas 

(villages) and in urban areas (city wards) were selected probability proportional to size. The 

measure of size was the 2001 Census population in the village.  SSUs (households) were selected 

using systematic sampling. TSUs (individuals) were selected using Kish tables. A sample of 379 

EAs was selected as the primary sampling units (PSU; Kowal, Williams, et al., 2012).  

5.2 SAGE Respondents.  

The SAGE sample was pre-determined as all PSUs and households selected for the WHO 

Health Study (WHS)/SAGE Wave 0 survey were included. The data from WHO SAGE Wave 0 

and 1 were linked based on unique household identifiers, individual identifiers, location, and sex. 

All samples from WHO SAGE 0 who were 50+ years of age were visited again in SAGE 1. All 

interviewers to collect data from respondents used standardized comprehensive interview guide 

developed by WHO SAGE. Proxy respondents were identified to respond on behalf of selected 

individual respondents who were unable to respond for themselves. Respondents were not required 

to be able to read and write. However, depending on their age, maturity, and cognition, as well as 

the place where they come from, written prompts were provided to respondents. All interviews 

were expected to last for 90 to 120 minutes depending on the nature of respondents. The preferred 

condition for interviewing respondents was in private, with no other member of the household 

present. If total privacy is not possible, the respondents were given an option to be interviewed 
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outside the house or where the respondent felt comfortable discussing sensitive matters (Kowal, 

Williams, et al., 2012).  

 

Household weights for analysis at household level and individual weights for analysis at 

person level were calculated. These were based on the selection probability at each stage of 

selection. Individual weights were post-stratified by the six states, locality, sex and age groups 

(18-49, 50-59, 60-69, 70+) according to the 2006 projected population estimates. Household 

response rate and cooperation rate was 88% and 92% respectively. Individual response rate was 

68% and cooperation rate was 92%.  
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CHAPTER 6. STUDY ONE: EVALUATION OF THE MULTIDIMENSIONAL 

INDICATORS OF PSYCHOSOCIAL FUNCTIONING AND ITS 

SOCIODEMOGRAPHIC CORRELATES AMONG INDIAN ADULTS: WHO SAGE 

STUDY (2007-2010) 

6.1. Introduction 

Life expectancy for the Indian population is on the rise – however, the overall progress in 

the country’s health status suffers from wide-spread sociodemographic disparities that reflect 

historical and cultural inequities among population subgroups (Borooah, 2010; Dandona et al., 

2017). Moreover, as the expansion of healthcare infrastructure in India has largely been limited to 

the prevention, diagnosis, and treatment of physical health ailments, the mental health needs of its 

citizens have not been a priority (Patel et al., 2016). In fact, a recent national survey of mental 

health found that the lifetime prevalence of a mental health disorder to be 13.7% and reported that 

currently, around 150 million Indians are in need of mental health services (Gururaj et al., 2017). 

Moreover, there is also limited understanding of the overall levels of psychosocial functioning 

among Indian populations. Existing research suggests that the multidimensional indicators of 

psychosocial functioning, such as quality of sleep, level of cognition, quality of interpersonal 

relationships, affect, are critical building blocks of our physical and mental health (Luyster et al., 

2012; Umberson & Montez, 2010). However, psychosocial functioning has not been widely 

examined within India. Thus, there is a need to create an evidence base to enhance our 

understanding of psychosocial functioning and its determinants among Indian women and men.   

Psychosocial functioning plays an important role in an individual’s daily experiences and 

influences their behaviors, thoughts, and actions. In relationship to population health, the World 

Health Organization’s International Classification of Functioning (WHO IFC; World Health 
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Organization, 2001) defines functioning as an umbrella term that includes multiple categories – 

bodily functioning (i.e. physiological, psychological, and structural aspects), individual 

functioning, and social participation. In this context, disability is defined as a dysfunction 

occurring in any of these three categories – bodily impairments, activity limitation, and 

participation restrictions. Furthermore, the WHO also emphasizes studying contextual factors to 

comprehensively assess individual functioning (Badley, 2008). These contextual factors include 

(a) environmental factors such as social, institutional, cultural considerations, and built 

environment; and (b) personal factors such as gender, race, age, and financial assets. Therefore, 

psychosocial functioning needs to be studied together with the contextual correlates, such as 

relevant sociodemographic characteristics. These contextual correlates are viewed as scene-setters 

(i.e. variables that apply to everybody, such as gender and age) and are thought to act as facilitators 

and/or barriers to psychosocial functioning. Thus, drawing on the WHO IFC definition of human 

functioning, the present study operationalizes psychosocial functioning into two main categories: 

(1) personal psychological functioning and (2) social functioning. Personal functioning is an 

individual’s perception of their functioning in terms of sleep, cognition, negative affect, the quality 

of life, and experience of depression. Social functioning includes perceived quality of interpersonal 

relationships and perception of social connectedness with significant others, peers, colleagues, 

community, and society. This study incorporates social and personal factors in psychosocial 

functioning because these factors are amenable to change and can be potentially targeted in health 

interventions. 

An individual’s location in their social structure greatly influences the availability of and 

their access to resources that enhance psychosocial functioning (Link & Phelan, 1995; Turner & 

Marino, 1994). Given the vast geographical, linguistic, cultural, religious diversity in India and a 
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social structure deep-seated in social hierarchies, understanding how membership in different 

population sub-groups influences individual functioning is important for a multitude of reasons 

including implementation of interventions and development of health policies among others. 

Currently, no studies explain the multidimensional nature of psychosocial functioning among 

Indian population subgroups using one or more psychometrically strong and valid measures. 

Another limitation in the Indian public health literature is the limited attention given to 

understanding gender-based intersectionality in psychosocial functioning. There is an urgent need 

to bridge this research gap, especially because India is still deeply rooted in gendered norms that 

dictate individual behavior (Nielsen & Waldrop, 2014; Perkins et al., 2016a). Therefore, the effects 

of sociodemographic characteristics on psychosocial functioning are perhaps differ based on 

gender. In light of these research gaps, the present study seeks to examine sociodemographic 

variations in psychosocial functioning among Indian adults, among men and women. Therefore, 

this study aims to contribute to our current understanding of psychosocial functioning, which is 

the underlying building block of mental and physical health, and to describe the sociodemographic 

patterns in the psychosocial functioning among Indian men and women.    

6.2. Background 

6.2.1. Theoretical Rationale 

Aneshensel (2005) encourages health researchers to evaluate a full range of theoretically 

derived outcomes simultaneously to inform our understanding of how social conditions affect 

overall health. She argues that medical sociologists and public health researchers so far have 

largely used the ‘Social Etiological Model’ to identify social risk factors related to the occurrence 

of a particular disorder. The social etiological model often focuses on a single disorder, such as 

anxiety disorder, and all respondents with the disorder are treated as ‘positive’ for the outcome 
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under investigation and others are treated as ‘negative’ on the outcome. However, because of the 

inherent nature of such a model of investigation, respondents who are not diagnosed with the 

particular disorder that is singled out for the investigation are considered ‘well’. This leads to the 

discounting of psychological and physical comorbidities despite the clear evidence that 

psychological disorders are highly comorbid (for instance, see Jensen, Martin, & Cantwell, 1997; 

Kaye et al., 2004; Kessler, 1979). For instance, people who do not have depression (or have not 

reached a detectable stage yet) can nonetheless have considerable psychological distress that 

affects other components of their psychosocial wellbeing, such as their social interactions, 

cognition, and sleep. Under the social etiological model, researchers may run in the risk of 

misclassifying these individuals as being ‘well’ by simply considering depression as the only focal 

outcome variable. This leads to undercounting of the number of people affected by a given social 

condition (such as the built environment; Aneshensel, 2005). Thus, the goal of the present study 

is to conduct a comprehensive examination of the relationship between sociodemographic 

characteristics and a full range of relevant indicators of psychosocial functioning.  

Most scholars agree that disparities in physical and mental health are often linked to 

inequities that come from social stratification in the population (McLeod & Nonnemaker, 1999). 

A bulk of research from all over the world demonstrates the inverse relationship between 

socioeconomic disadvantage and physical and psychosocial functioning (Adler et al., 1994; 

Aneshensel & Sucoff, 1996; Luo & Waite, 2005; Y. Yu & Williams, 1999). The unique urgency 

of examining how sociodemographic factors influence psychosocial functioning in India cannot 

be overstated as almost 363 million Indians (29.5% of India’s total population) live below poverty 

lines and experience wide-spread disadvantage. Evaluation of the sociodemographic correlates of 

common psychological disorders and physical health disorders in India is receiving increasing 
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research attention (Vellakkal et al., 2013).  Yet, there are still many gaps in knowledge regarding 

the fundamental mechanisms that create sociodemographic inequities in health in India. Moreover, 

a majority of these studies analyze psychosocial functioning as a health outcome of a disorder or 

predictor of a disorder. For example, cognitive and sleep difficulties among Indian adults are often 

assessed in context of common mental health disorders, such as depression or schizophrenia (M. 

Ganguli et al., 1999; Srinivasan & Tirupati, 2005). Without this underlying information, vulnerable 

population groups are at risk of being hidden and marginalized, leading to even greater unmet 

psychosocial needs among populations, and disparities in health. Therefore, the primary objective 

of the current study is to analyze the focal relationships between sociodemographic characteristics 

and indicators of psychosocial functioning among Indian adult women and men. The Fundamental 

Cause Theory (Link & Phelan, 1995) is particularly relevant and useful in this context. 

 Link & Phelan (1995) argue that fundamental social conditions, such as SES or stigma, 

create health inequities. A fundamental social cause has four essential features that help to maintain 

and perpetuate inequities. First, it influences multiple disease outcomes; secondly, it affects these 

disease outcomes through multiple risk factors; thirdly, it involves access to resources that can be 

used to avoid risks or minimize negative consequences of disease if it occurs; and finally, the 

association between a fundamental cause and health is reproduced overtime via replacement of 

intervening mechanisms. For example, poverty is widely established as one of the biggest 

correlates of virtually all health disorders in India and other countries (Dipankar Gupta, 2000; 

Peters et al., 2008; Wagstaff, 2002). These reproducible features make the relationship between 

fundamental causes and health obstinate and create a health gradient based on population 

subgroups. Link and Phelan further postulated that individuals’ flexible resources – money, 

knowledge, power, prestige, beneficial social connections link fundamental causes to diseases 
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(Link & Phelan, 1995). These resources are called flexible because they are available both at the 

contextual and personal level and can be used in different ways and in different situations to 

influence health outcomes. Hence, it is crucial to contextualize risk factors and study the social 

conditions under which individual risk factors are related to diseases. 

 In this context, individuals’ psychosocial functioning is a suitable measure to overcome the 

misclassification bias and assess population health. Psychosocial functioning encompasses a broad 

range of indicators that serve as building blocks of an individuals’ daily wellbeing and influences 

their health status. Therefore, the use of a wide array of indicators helps us prevent overreliance 

on one type of indicator to gauge population health. Similarly, because there is a need to explain 

how psychosocial functioning is patterned based on sociodemographic indicators in India. This 

information is especially essential in India owing to the wide diversity in terms of cultural, 

linguistic, geographical, infrastructural, and social aspects of lived experiences of populations. 

Thus, in order to plan health interventions, guide health policy development, and inform public 

health research and practice, it is important to know how sociodemographic characteristics 

influence psychosocial functioning in the Indian context. Similarly, given the deeply rooted 

gendered norms of behavior, it is possible that gender is also one of the key determinants of 

psychosocial functioning and health in India. Thus, this study aims to examine the psychosocial 

functioning and evaluate its sociodemographic correlates separately among Indian men and 

women.  

6.2.2. Psychosocial Functioning 

Psychosocial functioning is used in the existing literature to evaluate the effects of 

treatment and interventions, to study factors that are associated with the development and 

prognosis of disorders, to evaluate longitudinal recovery and adjustment to acute disorders and/or 
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chronic conditions. Thus, a plethora of studies evaluate different facets of psychosocial functioning 

(for example, perceived quality of life, depressive symptomology) as an outcome and/or as 

predictors of mental and physical wellbeing. For example, a bulk of research evaluates social 

isolation as a predictor of premature mortality (Holt-Lunstad et al., 2015). Likewise, decreased 

social connectedness is also evaluated as an outcome of living with a stigmatized disorder, such 

as HIV (Chiu et al., 2008). Despite the frequent use of psychosocial functioning to assess human 

health, surprisingly little is known about the social distribution of psychosocial functioning, 

especially in the Indian context.  

Furthermore, the study of psychosocial functioning in public health literature has 

dramatically skewed toward the study of disorders and as such, the knowledge of social correlates 

of psychosocial functioning independent of a disorder diagnosis is scant in the Indian context and 

also other countries (Ro & Clark, 2009). Rather, various components of psychosocial functioning 

have been studied in conjunction with a specific disorder in India and in other countries (for 

example see studies, Kohn & Schooler, 1973; Rodrigue, Morgan, & Geffken, 1990; Sears & Conti, 

2002; Singh, Bassi, Junnarkar, & Negri, 2015; Singh, Junnarkar, & Sharma, 2015; Suurmeijer, 

Reuvekamp, & Aldenkamp, 2001). Lack of information on the psychosocial functioning 

independent of any disease diagnosis is a key research gap because it prevents our understanding 

of how and why some of the indicators of psychosocial functioning vary between different 

subgroups of the population. Furthermore, over-reliance on using the lens of common mental 

health and physical health diseases to study population wellbeing and overlooking the available 

psychosocial resources also constrains our comprehensive understanding of protective and risk 

factors among different population subgroups. Identifying sociodemographic patterning of 

psychosocial functioning will also highlight the role of social determinants of health in India – 
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opportunities for psychosocial wellbeing are not equally distributed and are highly correlated with 

social conditions and other life-course related variables, such as SES in childhood, current SES, 

and other contextual socioeconomic correlates such as the area of residence, marital status. 

Therefore, the inequities observed in health may be deeply rooted in the inequities found in the 

variations in the psychosocial functioning based on these fundamental sociodemographic 

correlates. Therefore, this study also gathers evidence base to describe how psychosocial 

functioning measured in terms of personal and social functioning vary among Indian population 

subgroups. 

6.2.3 Determinants of Psychosocial Functioning  

The availability and access to resources that enhance psychosocial functioning vary based 

on individual’s socioeconomic and cultural standing. (Link & Phelan, 1995; Turner & Marino, 

1994). Given the vast geographical, linguistic, cultural, religious diversity in India and a social 

structure deep-seated in social hierarchies, understanding how membership in different population 

sub-groups influences individual functioning is important for a multitude of reasons including 

implementation of evidence-based public health interventions and development of health policies 

among others. Currently, no studies explain the multidimensional nature of psychosocial 

functioning among Indian population subgroups using one or more psychometrically strong and 

valid measures. Another limitation in the Indian public health literature is the lack of attention 

given to understanding gender-based intersectionality in psychosocial functioning. There is an 

urgent need to bridge this research gap (Nielsen & Waldrop, 2014; Perkins et al., 2016a). 

Therefore, the effects of sociodemographic characteristics on psychosocial functioning are perhaps 

differ based on gender. In light of these research gaps, the present study seeks to examine 
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sociodemographic variations in psychosocial functioning among Indian adults, among men and 

women.  

In addition, there is strong evidence to suggest that women experience higher levels of 

negative affect and are twice as likely to experience depression than men (Nolen-Hoeksema, 

2001). Interestingly, evidence also suggests that there are no gender differences in the experience 

of happiness between men and women (Fujita et al., 1991; Mahon et al., 2005). Research suggests 

that women also experience other intense positive emotions, such as quality of social support and 

level of social connectedness (Reevy & Maslach, 2001; Shumaker & Hill, 1991; Vaux, 1985). 

Some researchers argue that experience of other intense positive psychosocial resources balances 

out women’s higher levels of negative affect (Fujita et al., 1991). Likewise, Turner & Marino 

(1994) notably demonstrate that women experience both – higher levels of social support as well 

as psychological distress. It follows then that although the risks of common psychological 

disorders, such as depression, are higher among women; women have other psychosocial resources 

that may improve their overall psychosocial functioning. Thus, it is important to explore multiple 

dimensions of psychosocial functioning among men and women that go beyond evaluating 

psychosocial health based on the diagnosis of common mental disorder. Therefore, this study aims 

to assess the sociodemographic patterns in indicators of psychosocial functioning, separately for 

women and men.   

6.2.4. Components of Psychosocial Functioning and its Association with Sociodemographic 

Characteristics 

Historically, health research in India has been predominantly limited to physical health 

research. In recent years, researchers have begun paying attention to the psychological dysfunction 

and disorders among the Indian population, including common mental health disorders such as 
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depression and generalized anxiety disorder (see Grover, Dutt, & Avasthi, 2010; Patel et al., 2010). 

However, the studies of psychosocial resources and wellbeing among this population are scarce 

compared to investigations of physical ailments and common mental health problems. This creates 

a significant research gap that limits the comprehensive understanding of health among this 

population. Although indicators of psychosocial functioning, including sleep, affect, cognition, 

depression, have been studied widely in western countries, most studies evaluate these indicators 

as treatment or disease outcomes for various subgroups of populations. This section describes the 

current research on sociodemographic correlates of psychosocial functioning and discusses key 

gaps in current understanding, especially in the Indian context. 

Personal Functioning 

Negative affect  

Seminal work by Watson, Clark, and Carey demonstrates that negative affect is one of the 

strongest predictors of psychiatric disorders, particularly depression and anxiety (Watson et al., 

1988; Watson & Clark, 1984). Borrowing from Watson et al and Tellegen (1985) definition of 

negative affect, this study operationalizes negative affect as general subjective distress that 

includes a variety of aversive moods such as worry, nervousness, sadness, and loneliness. Tellegen 

also argues that mental health researchers need to study social correlates of negative affect, as our 

understanding of common mental health disorders would profit from an improved understanding 

of nature and correlates of negative affect. Hence, in the current study, the aim is to enhance our 

knowledge of key sociodemographic correlates of the experience of negative affect among Indian 

adults. The relationship between negative affect and sociodemographic factors has been studied in 

the United States (Watson et al., 1988).  However, this relationship has not been explored in the 

Indian context. There is a very limited amount of research to describe how negative affect varies 
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based on sociodemographic characteristics among Indian adults. There is some evidence to suggest 

that negative affect is higher among women and older adults (Anas & Akhouri, 2013), rural women 

(K. Singh et al., 2014), and among women who were not working as compared to employed Indian 

women (Nathawat & Mathur, 1993). Nevertheless, some of the key limitations of these studies 

include a lack of representative sample and lack of psychometrically validated measures. Thus, the 

present study adds to the literature by describing the sociodemographic correlates of negative 

affect among Indian adults. Because negative affect is strongly related to common affective 

disorders, it is especially important to study negative affect among Indian populations. 

Depression 

A bulk of research explains the sociodemographic correlates of depression among Indian 

adults (Gorrindo et al., 2013; Sandeep Grover et al., 2010, 2010; Vellakkal et al., 2013). Evidence 

suggests that a greater number of depressive symptoms are associated with older age, low SES, 

female gender, divorce, bereavement, employment in informal sector, physical diseases, and 

illiteracy in India (Brinda et al., 2016; M. Ganguli et al., 1999; Sandeep Grover et al., 2010; 

Poongothai et al., 2009b; Sengupta & Benjamin, 2015; S. P. Sinha et al., 2013). While the urban-

rural inequities in physical health are widely documented in India (Cowling et al., 2014), research 

findings that describes rural/urban disparities in psychosocial health are mixed. Some studies 

suggest that while rates of depression are slightly higher among urban populations (Sengupta & 

Benjamin, 2015), other researchers argue that overall prevalence rates of depressive disorders, 

such as depression and anxiety, do not differ greatly between urban vs. rural areas in India (H. C. 

Ganguli, 2000). Therefore, there is a need to clarify sociodemographic nuances in the experience 

of depression in India.  
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Sleep 

 Sleep is one of the most important biological drives of our lives and plays an important 

role in longevity and health (Mazzotti et al., 2014; Zepelin & Rechtschaffen, 1974). There is ample 

evidence to demonstrate that sleep has direct association with cancer (Sateia & Lang, 2008), 

diabetes (Zizi et al., 2010), hypertension (Calhoun & Harding, 2010), depression (Tsuno et al., 

2005), obesity (Cappuccio et al., 2008) and multiple other common health disorders (Luyster et 

al., 2012). Gender differences in sleep are also well-established – women experience higher levels 

of sleep difficulties than men (Arber et al., 2009; Groeger et al., 2004; Sekine et al., 2006; B. Zhang 

& Wing, 2006). These gender differences in sleep quality have been explained using genetic and 

physiological differences (Dzaja et al., 2005; Manber & Armitage, 1999), but social explanations 

of these gender differences, such as childcare, gender-role stress, have received inadequate 

research attention. There is an overall paucity of literature to uncover how social factors influence 

sleep quality among Indian population subgroups. Sleep may be a mechanism through which 

sociodemographic disadvantaged is linked to health inequities – an area of research that has been 

given inadequate attention. Thus, there is a dearth of literature to describe the relationship between 

sleep and a wide range of sociodemographic characteristics. Sleep difficulties perhaps represent 

an unrecognized public health issue facing India, especially given the rapidly aging of the 

population, changes in family structure resulting from economic and labor market changes, and 

epidemiological transitions (Stranges et al., 2012). Thus, the present study takes a closer look at 

the sociodemographic correlates of sleep among adult Indian men and women.  

Cognition  

Cognitive difficulties have been explored as disease outcome in relationship with 

neurological, physical health disorders and aging. Increased cognitive difficulties are considered 
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as some of the common effects of physical health diseases (Katz et al., 2004; Reid-Arndt, 2009; 

Ribaï et al., 2007; Thompson et al., 2011) and mental health disorders (Chamelian & Feinstein, 

2006; Hollocks et al., 2014). Furthermore, social disadvantage has also been associated with 

cognitive difficulties. For example, unemployment (Fryer & Warr, 1984), being a foster care 

system (Cepukiene & Pakrosnis, 2011), experience of emotional abuse and neglect (Glaser, 2002), 

and experience of adverse early life stress and events (Pechtel & Pizzagalli, 2011; Van den Berg 

et al., 2010) are linked to increased cognitive difficulties. However, there is a paucity of research 

to demonstrate the relationship between overall sociodemographic characteristics and cognitive 

difficulties independent of any physical or psychological disorders, especially among Indian 

populations. Thus, the present study aims to add to the literature that demonstrates how 

sociodemographic characteristics influence experiences of cognitive difficulties among Indian 

men and women. This will also shed light on any subgroups of populations that are especially 

vulnerable to cognitive difficulties.  

Quality of Life 

Drawing from the World Health Organization’s definition, in this paper quality of life is 

operationalized as individual’s perception of their life in the context of the society-specific culture 

and values, and individual’s perception of their life with regard to individual’s goals, expectations, 

standards, and concerns (World Health Organization, 1996). This definition reinforces that quality 

of life is a subjective evaluation that is rooted in the cultural and societal environment specific to 

the respondent. There is strong evidence to demonstrate that quality of life is impacted by SES, 

race, gender and health status (Cherepanov et al., 2010; Cramer et al., 2006; Lubetkin et al., 2005; 

Perez et al., 2005). However, similar to limitations of research on cognition and sleep, research on 

the quality of life has been focused on evaluating quality of life as an impact of a particular disorder 
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in the Indian context (for example, see Durai & Nair, 2015; Mankar et al., 2011; Nirmal et al., 

2008; Ramachandran et al., 2012). However, the effect of social and demographic conditions on 

quality of life has received very little research attention. The present study is one of the first studies 

to evaluate the relationship between sociodemographic characteristics and quality of life among 

Indian women and men using a nationally representative sample.   

Social Functioning 

Social Connectedness  

There is a clear link between social connection and an individual’s health – adults who are socially 

isolated and less integrated are more likely to die earlier than people who are socially connected. 

Social connections influence the risks of developing diseases, recovery from diseases, and foster 

cumulative advantage or disadvantage for health over the life course (Berkman & Glass, 2000; 

Courtens et al., 1996; Ell et al., 1992). Drawing from prior research, in present study, social 

connectedness is operationalized as individual’s subjective appraisal of interpersonal closeness 

with social world –civic participation, social participation, and connections with extended family, 

peers, and friends (X. Huang et al., 2019; Kawachi & Berkman, 2014; Kowal, Williams, et al., 

2012; R. M. Lee & Robbins, 2000). It is an individual’s perception of their opportunities for 

interactions with members of their society. However, the interpersonal relationship is as 

individuals’ perceived ease of their interpersonal interactions. Interpersonal relationships refer to 

the level of ease or difficulties in their more discrete, current relationships, whereas, social 

connectedness refers to the more enduring and ubiquitous experience of self in the context of the 

society. Therefore, together social connectedness and interpersonal relationship measure the level 

of and perceived quality of an individual’s social relationships. 
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Interpersonal Functioning 

 Deeply rooted social hierarchies guide all types of interpersonal relationships in India. The 

intersectional identity (age, gender, caste, occupation, SES, religion, marital status, location of 

residence among others) of the individual is one of the key features that shape the nature of 

interpersonal interactions in the formal as well as informal settings (Sony Pellissery, 2008). 

Because of the social-hierarchical complexities inherent in interpersonal relationships in India, it 

is important to study whether sociodemographic characteristics of an individual influence their 

interpersonal relationships and social. However, there is a paucity of research evidence to describe 

whether sociodemographic subgroups experience varying levels of social connectedness and 

difficulties or ease in interpersonal relationships. Even though the protective quality of social 

connections and interpersonal relationships is widely established, the availability of these 

resources is not equally distributed among all population subgroups (Turner & Marino, 1994). As 

such, there is a need to clarify whether social and cultural disadvantage and hierarchical structure 

affect an individual’s availability and quality of interpersonal relationships and the extent of their 

social connectedness. The present study adds to the growing research that describes the ways in 

which social connectedness and interpersonal relationship are patterned based on 

sociodemographic characteristics in India.  

6.2.5 Rationale for Present Study 

Thus, there are three major research gaps in our understanding of the psychosocial 

functioning among Indian adults. First, there is a paucity of research to explain the underlying 

mechanisms and components of holistic aspects of wellbeing that create patterns in the mental and 

physical health of the populations, including lack of in-depth understanding of indicators of 

psychosocial functioning. Moreover, there is very little research to explain how the indicators of 
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psychosocial functioning vary across sociodemographic characteristics. Thus, the examination of 

the sociodemographic correlates associated with psychosocial functioning among Indian adults is 

essential to (a) identify vulnerable sub-groups of population and also (b) to locate available 

psychosocial resources among population sub-groups. Second, there have been increases in the 

number of research studies that investigate the psychosocial health among Indian adults and 

children (Sandeep Grover et al., 2010). However, the bulk of the research is focused on the medical 

model of health – concerned with understanding the impact of mental and physical health diseases 

and symptoms on an individual’s psychological wellbeing. While the results of such studies 

reinforce the need to pay close attention to the impact of diseases on human wellbeing, these 

studies do not explain the population’s overall existing levels of psychosocial functioning in 

relationship to its sociodemographic correlates, independent of any focus on disease/disorder. 

These sociodemographic correlates create nuances that have implications for public health 

research, medical practice, health policies, and health program implementation. Third, while it is 

widely established that social disadvantage is related to decrease various facets of psychosocial 

functioning, most evidence of sociodemographic correlates of health comes from studies 

conducted in North America and the United Kingdom. Owing to India’s socio-cultural, religious, 

and linguist diversity, translation of western evidence to the Indian context is challenging and often 

unsatisfactory. By understanding the sociodemographic patterns in overall psychosocial 

functioning, attention is focused on distinctions among population subgroups, and resulting public 

health practices will pay increased attention to the effects of sociodemographic variations of 

individual well-being. 
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Figure 5. The Multidimensional Nature of Psychosocial Functioning Among Indian Adults 

 

As the Figure 1 illustrates, the primary purpose of this study is to evaluate the 

sociodemographic patterns in the multidimensional indicators of psychosocial functioning, 

separately for men and women. Difficulties in cognition, sleep, quality of life, affect, and 

standardized diagnosis of depression represent personal functioning. Social functioning consists 

of perceived difficulty or ease of interpersonal relationships and the level of social connectedness. 

It is important to highlight that the term multidimensional psychosocial functioning reflects 

‘perceived’ functioning specific to the respondent. In other words, perceived psychosocial 

functioning does not provide any detailed description of disease or health condition, but rather 

indicates respondents’ over-arching psychosocial functioning based on myriad factors, such as 

gender, age, and other sociodemographic characteristics.  

Specifically, this study has two aims. The first aim is to evaluate gender differences in the 

levels of psychosocial functioning in India. Based on previous research, it is hypothesized that 

women will have a greater burden of difficulties in their psychosocial functioning than men. The 

second aim is to assess sociodemographic differences in the levels of psychosocial functioning 

among Indian men and women. Drawing from fundamental cause theory of health inequities (Link 
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& Phelan, 1995), it is hypothesized that experience of social or economic disadvantage (that is, 

low levels of education, employment status, rural residency, membership in scheduled caste or 

tribal group), will be related to lowered levels of personal and social functioning.  
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6.3. Methods 

6.3.1 Data 

Data for this study came from the World Health Organization’s SAGE (WHO Longitudinal 

Study of Global Aging and Adult Health) Wave 1 2007-2010. SAGE Wave 1 is a nationally 

representative data that covers a broad range of topics, with a focus on health, disability, disease 

risk factors, stress, happiness, social connection, economic well-being, caregiving, health care 

utilization, and health systems responsiveness (Kowal et al., 2010). The WHO uses standardized 

sampling procedures, administration protocols, interviewer training, and questionnaire design, 

translational protocols and variable definitions, which allowed for enough statistical power for the 

analyses. The survey instruments used in this study have been validated for Indian populations 

using a subset of the sample (Kowal et al., 2010; Ng et al., 2009).  

The WHO SAGE respondents were selected using a stratified, multistage, random cluster 

sampling design (Kowal, Chatterji, et al., 2012; World Health Organization, 2020). The primary 

sampling units (PSU) were stratified by region and location using the Census Enumerated Area 

(CAE) as the sampling frame. Within each stratus, enumeration areas were selected independently 

with probability proportional to the size of the region. India has a total of 28 states and 7 union 

territories. Nineteen of the 28 Indian states were included in the design representing 96% of the 

population. Out of these 28 states, six states were selected based on their geographic location and 

level of development. The final strata were defined by the six states: (Assam, Karnataka, 

Maharashtra, Rajasthan, Uttar Pradesh, and West Bengal), and location of residence (urban or 

rural). Therefore, there were a total number of 12 strata. The 2000 Census demarcation was used 

as the sampling frame. Two-stage and three-stage sampling was adopted in rural and urban areas, 

respectively. PSUs in rural areas (villages) and in urban areas (city wards) were selected 
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probability proportional to size. The secondary sampling units (households) were selected using 

systematic sampling. The tertiary sampling units (individuals) were selected using Kish tables 

(Lavrakas, 2008).  

6.3.2. Sample 

All PSUs and households selected for the WHO Health Study (WHS)/SAGE Wave 0 

survey were included in SAGE Wave 1. All samples from WHO SAGE 0 who were 50+ years of 

age were visited again as a part of the SAGE 1 data collection procedure. SAGE Wave 1 included 

a total of 11,230 completed interviews: 4,670 interviews with individuals aged 18-49 (3,625 

women and 1,045 men) and 6,560 interviews with individuals aged 50-plus (3,256 women and 

3,304 men)(World Health Organization, n.d.). All interviewers used a standardized comprehensive 

interview guide to aid data collection. Respondents were not required to be able to read and write. 

However, depending on their age, and cognition, as well as the place where they come from, 

written prompts were provided to respondents, as a memory aid for some questions or concepts 

may be more difficult to understand than others. All interviews lasted for 90 to 120 minutes 

depending on the nature of respondents. The preferred condition for interviewing respondents was 

in private, with no other member of the household present. If total privacy is not possible, the 

respondents were given an option to be interviewed outside the house or where they felt 

comfortable discussing sensitive information.  

6.3.3. Measures 

Outcome Variables 

Cognition: 

Cognition was measured based on a two-item scale that asks the respondents to rate their perceived 

cognitive difficulty in the last 30 days (Kowal et al., 2010). For example, “Overall in the last 30 
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days, how much difficulty did you have with concentrating or remembering things?” The response 

categories included (1) none, (2) mild, (3) moderate, (4) severe, and (5) extreme/cannot do. Scores 

ranged from 1 to 10. Higher scores indicated higher levels of cognitive difficulties. Internal validity 

in terms of Cronbach’s alpha (α) was 0.83 for the entire population (men = 0.83; women = 0.82). 

Sleep: 

Sleep was measured based on a two-item scale that asks the respondents to rate their perceived 

sleep difficulty in the last 30 days (Kowal et al., 2010). For example, “Overall in the last 30 days, 

how much difficulty did you have with sleeping, such as falling asleep, waking up frequently 

during the night or waking up too early in the morning?” The response categories included (1) 

none, (2) mild, (3) moderate, (4) severe, and (5) extreme/cannot do. Scores ranged from 2 to 10. 

Higher scores indicated higher levels of reported difficulties in sleep. Internal validity in terms of 

Cronbach’s alpha (α) was 0.84 for the entire population (men = 0.83; women = 0.84). 

Affect: 

Sleep was measured based on a two-item scale that asks the respondents to rate their perceived 

difficulty experienced in terms of affect in the last 30 days (Kowal et al., 2010). For example, 

“Overall in the last 30 days, how much of a problem did you have with feeing sad, low, or 

depressed?” The response categories included none (1) none, (2) mild, (3) moderate, (4) severe, 

and (5) extreme/cannot do. Scores ranged from 1 to 10. Internal validity in terms of Cronbach’s 

alpha (α) was 0.87 for the entire population (men = 0.86; women = 0.87). 

Quality of Life: 

Quality of life was measured based on 8-item WHOQOL-Bref scale that asks respondents 

questions about various aspects of daily living (Kowal, Chatterji, et al., 2012). The items asks 

respondents to indicate their perceived satisfaction with availability of money to meet their basic 
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needs, their perceived energy, satisfaction with their health, themselves, personal relationships, 

daily living activities, conditions of living places, overall life satisfaction, and overall perceived 

quality of life. For example, “How satisfied are you with the conditions of your living place?” 

Items are captured with a five-point Likert interval scale. Total quality of life is calculated by 

summing scores of eight items and possible scores can range from 0 to 40, with high scores 

indicating higher quality of life. Internal validity in terms of Cronbach’s alpha (α) was 0.85 for the 

entire population (men = 0.85; women = 0.85). 

Depression: 

Depression was categorized based on the ICD-10 criteria of mental and behavioral disorders 

(WHO, 1993). Then based on methods used in previous research this study followed two general 

criteria for classifying responders as a person suffering from ‘moderate to severe depression’ 

(Vellakkal et al., 2013). First, general criteria states that at least two of the following three 

symptoms must be present in last 12 months: (1a) a period lasting several days when the respondent 

felt sad, empty or depressed; (1b) a period lasting several days when the respondent lost interest 

in most things usually enjoy such as personal relationships, work or hobbies/recreation; (1c) a 

period lasting several days when the respondent have been feeling energy decreased or that are 

tired all the time. Second, these depressive episodes should last for at least 2 weeks. Third, if two 

of the general conditions are met, then a total of at least six symptoms should be present to classify 

an individual as having ‘moderate depression’. These six symptoms can be from the general 

criteria one and/or from following seven sub-conditions: (1) During this period, person did feel 

negative about him/herself or like he/she had lost confidence and/or did frequently feel hopeless - 

that there was no way to improve things; (2) During this period, person did feel anxious and 

worried most days; (3) During this period, the person did think of death, or wish he/she were dead, 
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and/or did he/she ever try to end own life; (4) During this period, did he/she have any difficulties 

concentrating; for example, listening to others, working, watching TV, listening to the radio, 

and/or did notice any slowing down in his/her thinking; (5) He/she did notice any slowing down 

in his/her moving around, and/or he/she were so restless or jittery nearly every day that he/she 

paced up and down and couldn’t sit still; (6) He/she did notice any problems falling asleep, and/or, 

he/she did notice any problems waking up too early; and (7) During this period, he/she did lose 

his/her appetite. A binary variable was created based on the above-mentioned criteria and 

participants were classified into two categories: depressed vs. not depressed. 

Interpersonal Relationships: 

Interpersonal relationship was measured based on a four-item scale that asks the respondents to 

rate their perceived difficulties in interpersonal activities in the last 30 days (Kowal et al., 2010). 

For example, “Overall in the last 30 days, how much of a difficulty did you have with personal 

relationships or participation in the community?” The response categories included (1) none, (2) 

mild, (3) moderate, (4) severe, and (5) extreme/cannot do. Higher scores indicated higher level of 

perceived difficulties in interpersonal relationship interactions. Internal validity in terms of 

Cronbach’s alpha (α) was 0.86 for the entire population (men = 0.86; women = 0.86).  

Social Connectedness: 

Based on previous research on social connected using the WHO SAGE data (X. Huang et al., 

2019), social connectedness was measured with a 9 item scale. Five aspects of social interactions 

were measured: civic participation, social participation, meeting friends and relatives at 

respondents’ place of residence, and visiting friends and family, participating in religious services. 

The respondents were asked to rate their level of social involvement in the last 12 months with a 

five-point Likert interval scale (response options ranged from never to daily). For example, “how 
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often in the last 12 months have you had friends over to your home?” Social connectedness was 

calculated by summing scores of eight items. Possible scores could range from 0 to 45, with high 

scores indicating higher level of social connectedness. Internal validity in terms of Cronbach’s 

alpha (α) was 0.73 for the entire population (men = 0.76; women = 0.64).  

Sociodemographic correlates 

Age 

Following United Nation’s international guidelines for age categorizations, I created five age 

categories. Respondents between 18-24 years of age were coded as (0) Young Adults, respondents 

between 25-45 years were coded as (1) Adults, respondents between 46-65 were coded as (2) 

Middle-aged adults, respondents between 66-80 years were coded as (3) Older Adults and 80+ 

year old respondents were coded as (4) Elderly (United Nations, 1982). 

Education 

Respondents’ education level was coded as categorical variable with five levels. It was measured 

by categorizing the last completed grade level where (0) no formal education, (1) for less than 

secondary school completed (<7 years of schooling), (2) for secondary school completed (7 years 

of schooling), (3) high school (between and ‘7-12 years of schooling) and (4) for some college and 

or post graduate education.  

Income quintiles 

Respondents’ income was treated as a categorical variable with five levels representing the (1) 

Poorest, (2) Poorer, (3) Middle, (4) Richer and (5) Richest in terms of income. WHO SAGE dataset 

reports a validated asset (wealth) score index that was derived using WHO standard approach to 

estimating permanent income from survey data on household ownership of durable goods, 
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dwelling characteristics, neighborhood, access to water, electricity, sanitation (Vellakkal et al., 

2013).  

Caste 

Social caste was coded as a categorical variable with four levels: (1) General Caste, (2) Scheduled 

Caste, (3) Scheduled Tribe, (4) Other (constituting respondents who do not have a caste or the 

respondents who belonged to ‘other backward castes’). 

Marital status 

Marital status was captured as a categorical variable with three groups, (0) Currently Married, (1) 

Never married, (2) Widowed and (3) Other (separated/divorced). 

Location 

Place of residence was categorized into two groups – (1) Rural and (0) Urban. WHO SAGE dataset 

reports this classification for respondents based on their geographic location. 

Religion 

Around 84% of respondents identified themselves as Hindu and a little over 12% of participants 

reported being Muslims. Therefore, religion was be captured as a categorical variable three groups, 

(1) Hindu and (2) Muslim and (3) to capture all ‘Other’ religious groups (Jainism, Sikhism, 

Buddhism, and Christianity). 

Employment status 

Employment status was captured as a categorical variable with four groups: (0) Private Sector, (1) 

Unemployed, (2) Public Sector, (3) Self-employed, (4) Informal Employment. 

Childhood SES 

Childhood SES was created based on highest level of parental education. SAGE collected highest 

level of parental education data from respondents based on following categories: no formal 
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education, less than primary school, primary school completed, secondary school completed, high 

school or equivalent completed, college/pre-university/university completed, post graduate degree 

completed. Primary school in India starts around 5-6 years of age and lasts until 10 years of age 

(grade 1 to grade 5). Primary school is mandatory and free in public schools for each child in India 

under the Right to Education and Sarva Shiksha Abhiyan (Universal Education) mandate of Indian 

government (Planning Commission of India, 2014). Primary school is designed to give students 

basic education in writing, reading, social studies, and mathematics. In middle school, secondary 

school, and in high school, instructions are organized to be more subject-focused. Secondary 

school (grade 10) is the minimum level of educational requirement for most occupations in the 

labor market in India (Tilak, 2007). Therefore, since primary school completion is the minimum 

level of education, and due to fewer data observation for beyond secondary school completion at 

parental level of education, the highest parental education completed was divided into two groups 

(high vs. low) – secondary school completion and above was classified as high education. Less 

than secondary school or no formal education was classified as low parental education. In other 

words, parental education was categorized as high if either one of the parents had completed 

secondary school. Parental education was categorized as low if they both had not completed 

secondary school or reported having no formal education. Based on the reported parental 

education, childhood SES was reported as (0) High and (1) Low. 

6.3.4. Analytic Strategy  

There were three steps in this analysis. First, weighted means and percentages of key study 

variables were estimated; chi-square tests were used to assess significant men-women differences 

(Table 1). Next, each psychosocial functioning indicator was regressed on gender to evaluate 

whether these indicators varied by gender after controlling other sociodemographic characteristics 



 

 85 

 

(Table 2). Finally, the relationship between sociodemographic characteristics and psychosocial 

functioning indicators were examined using ordinary least square regression (OLS) models and 

logistic regression model, separately for men and women (Table 3).Psychosocial functioning 

indicators, including social indicators of interpersonal relationship difficulty, social 

connectedness, and personal indicators of sleep, affect, perceived quality of life, and cognition 

were each regressed on sociodemographic factors, including SES covariates, namely education, 

income, employment status, childhood SES, and other sociodemographic characteristics, including 

age, marital status, social caste, religion, and location of residence. Because all of the psychosocial 

indicators are continuous variables in this analysis, linear regression models were conducted to 

assess the relationship between sociodemographic variables and psychosocial functioning 

indicators in seven separate models. Depression was created as a binary variable and hence a 

logistic regression model was used to examine sociodemographic correlates of depression. All 

analyses were cross-sectional in nature and conducted using STATA version 15.1. 
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6.4. Results 

Table 1 shows the sample descriptive characteristics by gender. Majority of the sample belonged 

to early adulthood age category (26-45 years; 52.3%). Among men, 27.1% reported having 

completed less than primary school education (less than 5 years of school); however, 48.7% of 

the women reported no formal education. Thus, women were more likely to report lower rates of 

education than men (p < .0001). A majority of the sample belonged to the ‘General caste’ 

category (60%) and reported being currently married (81.7%). Women were more likely to 

report being widowed (13.1%) than men (3.3%) (p < .0001). A majority of the sample also 

reported being Hindu (84.2%) and living in an urban area (74.3%). Men (76.4%) were more 

likely to live in urban areas than women (72.2%; p = .007). Most of the men reported being ‘self-

employed’ (48.3%) followed by informal employment (26.9%), whereas, a majority of women 

reported ‘not working’ (55.4%) followed by informal employment (19.9%). Thus, men were 

more likely to report employment status than women (p < .0001). There were no significant 

gender differences based on reported levels of income and religion.  
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Table 1. Weighted Percent Distribution of Selected Demographic Characteristics by Gender, 

WHO SAGE India Wave 1 (2007/10) 

 
 

Table 2 evaluates whether gender accounts for differences in indicators of psychosocial 

functioning among Indian adults controlling for other relevant sociodemographic characteristics, 

including age, education, income quintile, marital status, social caste, religion, employment status, 

childhood SES, and location of residence. Results show that gender was a significant predictor of 

interpersonal difficulties, sleep difficulties, cognition, negative affect, and social cohesion (all p< 

.05). Specifically, Indian women reported statistically higher levels of difficulties in interpersonal 
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relationships, sleep, cognitive, and higher levels of negative affect than Indian men. However, 

Indian men reported lower levels of social connectedness than Indian women (b = - 2.49; SE = 

0.23; p < .0001). The odds of depression and quality of life did not statistically differ between 

Indian men and women after controlling for sociodemographic characteristics.  

 

 

 

Table 2. Indicators of Psychosocial Functioning Regressed on Gender and Sociodemographic 

Characteristics, WHO SAGE India, Wave 1 (2007/10) 

 
 

The following section presents regression results for each of the personal and social 

indicator of psychosocial functioning for Indian men and women (please refer to Table 3). 

OR 95% CI b SE b SE b SE b SE b SE b SE

Unadjusted

Gender (Ref.=Men)

Women 1.30* 1.02 - 1.64 0.76*** 0.11 0.4*** 0.05 0.53*** 0.05 0.49*** 0.07 -4.00*** 0.24 -0.62** 0.18

Intercept 0.07*** 0.06 - 0.09 5.92*** 0.86 3.12*** 0.05 3.18*** 0.04 3.37*** 0.05 20.45*** 0.19 29.67*** 0.16

Adjusted
a

Gender (Ref.=Men)

Women 1.27 0.97 - 1.65 0.55*** 0.14 0.37*** 0.07 0.49*** 0.07 0.45*** 0.08 -2.48*** 0.22 -0.31 0.22

Intercept 0.02*** 0.01 - 0.06 5.27*** 0.26 2.07*** 0.16 1.93*** 0.15 2.64*** 0.18 18.72*** 0.72 31.16*** 0.54

Notes: Weighted regression results are shown; SE= Standard Errors; OR = Odds Ratios; Logistic or linear regression models were run depending on outcome variables; *=  p <.05; **=  p <.001; *** =  p <.0001;
a= All models were adjusted for age, education, income, area of residence, religion, caste, employment status, marital status, and childhood SES.

Depression

TABLE 2. Indicators of Psychosocial Functioning  Regressed on Sociodemographic Characteristics WHO SAGE India, Wave 1 (2007)

Interpersonal Relationship Sleep Cognition Negative Affect Social Connectedness Quality of Life
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Table 3. Indicators of Psychosocial Functioning Regressed on Sociodemographic Characteristics WHO SAGE India, Wave 1 

(2007/10) 

 

Odds Ratio 95% CI Odds Ratio 95% CI b SE b SE b SE b SE b SE b SE b SE b SE b SE b SE b SE b SE

Age (Ref.=Young Adults(18-24))

25-45 (Early Adults) 1.58 0.92 - 2.7 1.26 0.52 - 3.04 0.33* 0.14 0.16 -0.38 - 0.7 0.5*** 0.08 0.25* 0.13 0.6*** 0.08 0.21 0.13 0.67*** 0.11 0.07 0.18 0.30 0.29 1.08 0.67 -1.52*** 0.26 -0.54 0.43

46-65 (Middle-Aged Adults) 2.4** 1.36 - 4.23 2.17 0.94 - 5 1.33*** 0.19 0.79* 0.18 - 1.41 1.24*** 0.10 0.86*** 0.16 1.48*** 0.10 0.97*** 0.15 0.9*** 0.13 0.61** 0.19 -0.20 0.31 0.49 0.67 -2.78*** 0.25 -1.70*** 0.47

66-80 (Older Adults) 2.16* 1.14 - 4.08 3.41** 1.47 - 7.89 2.3*** 0.32 2.43*** 1.73 - 3.14 1.88*** 0.15 1.84*** 0.18 2.38*** 0.17 2.14*** 0.16 0.81*** 0.17 1.26*** 0.21 -1.35*** 0.37 -1.20 0.69 -4.06*** 0.35 -3.91*** 0.49

80+ (Elderly) 2.05 0.65 - 6.45 3.3 0.53 - 20.49 4.5*** 0.75 5.9*** 3.53 - 8.27 2.28*** 0.41 2.84*** 0.50 3.56*** 0.37 3.9*** 0.54 1.33** 0.45 1.94** 0.65 -3.41*** 0.79 -6.45*** 1.32 -6.64*** 0.99 -6.80*** 0.98

Education 

(Ref.=College+PostGrad)

High School 1.75 0.62 - 4.93 1.63 0.5 - 5.32 0.09 0.24 -0.3 -0.72 - 0.11 0.2 0.11 0.11 0.12 0.15 0.10 0.12 0.12 0.44** 0.13 0.07 0.15 0.22 0.36 -0.68 0.68 -0.95* 0.45 -0.33 0.43

Secondary School 1.24 0.44 - 3.46 1.44 0.44 - 4.72 0.11 0.23 0.12 -0.35 - 0.61 0.08 0.11 0.34* 0.14 0.08 0.12 0.24 0.13 0.43** 0.15 0.06 0.16 -0.33 0.43 -0.79 0.65 -1.05* 0.42 -1.08* 0.44

Less than secondary school 1.72 0.64 - 4.66 1.14 0.32 - 3.99 0.52* 0.25 0.43 -0.03 - 0.91 0.47** 0.13 0.32* 0.15 0.49*** 0.13 0.26 0.14 0.61*** 0.16 0.02 0.15 -0.16 0.43 -1.89* 0.74 -1.91*** 0.46 -0.82 0.48

No formal education 2.44 0.89 - 6.65 1.1 0.3 - 4.01 0.72** 0.27 0.46 -0.07 - 1 0.39** 0.15 0.26 0.15 0.81*** 0.15 0.38* 0.17 0.66*** 0.17 0.01 0.17 -0.01 0.44 -2.50** 0.77 -1.68*** 0.49 -0.87 0.49

Income Quintiles (Ref.=Poorest)

Poorer 1.02 0.74 - 1.41 0.9 0.5 - 1.62 -0.26 0.18 -0.53* -1.03 - -0.02 -0.19* 0.09 -0.15 0.16 -0.14 0.09 -0.17 0.15 -0.26* 0.11 -0.03 0.15 0.26 0.22 0.89* 0.43 1.02*** 0.24 1.30** 0.43

Middle 1.27 0.87 - 1.85 0.91 0.43 - 1.9 -0.2 0.22 -0.73** -1.28 - -0.19 -0.1 0.11 -0.52** 0.16 0.03 0.11 -0.38** 0.15 -0.37*** 0.11 -0.21 0.17 0.75** 0.25 1.87** 0.49 0.91** 0.29 2.11*** 0.44

Richer* 0.71 0.46 - 1.1 0.55 0.24 - 1.22 -0.59** 0.20 -0.69* -1.24 - -0.15 -0.2 0.11 -0.4* 0.17 -0.17 0.12 -0.46** 0.14 -0.58*** 0.11 -0.38* 0.16 0.85** 0.29 2.82*** 0.46 2.03*** 0.31 2.89*** 0.43

Richest 1 0.67 - 1.5 0.24** 0.1 - 0.56 -0.69*** 0.19 -1.15*** -1.71 - -0.59 -0.21 0.11 -0.56** 0.17 -0.25* 0.12 -0.59*** 0.16 -0.67*** 0.12 -0.54*** 0.17 0.89** 0.32 3.56*** 0.62 3.15*** 0.34 4.67*** 0.49

Caste (Ref.=General)

Scheduled Caste 1.1 0.81 - 1.5 0.93 0.51 - 1.69 -0.2 0.18 0 -0.35 - 0.36 -0.05 0.08 0.11 0.11 0.08 0.09 0.11 0.12 0.23* 0.12 0.14 0.12 0.22 0.30 0.97* 0.41 -1.14*** 0.25 -0.29 0.32

Scheduled Tribe 0.46** 0.26 - 0.81 0.33 0.1 - 1 -0.33 0.33 -0.5* -0.96 - -0.04 -0.04 0.14 -0.06 0.15 0.03 0.14 -0.17 0.15 -0.29 0.22 0.13 0.20 1.36** 0.47 1.33* 0.62 -0.76* 0.35 -0.57 0.46

Other 1.37 0.96 - 1.95 1.82* 1.06 - 3.12 -1.49*** 0.18 0.04 -0.42 - 0.51 0.12 0.11 0.41** 0.15 -0.37*** 0.10 0.09 0.11 0.28* 0.11 0.3* 0.14 2.25*** 0.31 2.77*** 0.61 -0.46 0.25 -1.09** 0.41

Marital Status (Ref.=Married)

Never Married 0.06** 0.01 - 0.34 2.14 0.95 - 4.78 -0.05 0.18 0.15 -0.46 - 0.78 -0.18* 0.09 -0.13 0.12 0.16 0.11 0.08 0.13 -0.26* 0.13 -0.18 0.17 0.69 0.40 -0.36 0.73 0.55 0.32 0.05 0.40

Widowed 1.85** 1.26 - 2.7 3.07* 1.35 - 7.01 0.84*** 0.19 -0.14 -0.64 - 0.35 0.51*** 0.14 -0.15 0.21 0.32** 0.10 0.08 0.25 0.9*** 0.14 0.36 0.25 -0.36* 0.18 -0.27 0.73 -1.56*** 0.25 -0.39 0.49

Other 6.78** 2.02 - 22.77 0.54 0.05 - 5.77 0.1 0.73 0.46 -1.97 - 2.9 0.67 0.49 0.79 0.64 0.59 0.54 0.19 0.61 1.3 0.66 0.89 0.69 -1.28 0.81 -0.80 1.21 -1.28* 0.55 0.15 2.02

Location (Ref.=Urban)

Rural 1.04 0.72 - 1.51 0.97 0.55 - 1.72 -0.12 0.20 0 -0.34 - 0.32 0.22* 0.09 0.14 0.11 0.26* 0.11 0.08 0.10 0.12 0.13 0.41** 0.12 0.85* 0.38 1.83*** 0.46 0.24 0.30 -0.31 0.34

Religion (Ref.=Hindu)

Muslims 0.93 0.63 - 1.36 1.64 0.92 - 2.92 0.56* 0.23 0.11 -0.44 - 0.66 0.21* 0.10 0.2 0.17 0.43*** 0.10 0.12 0.12 0.2 0.14 0.49*** 0.15 -0.35 0.28 1.10 0.56 -1.11** 0.41 -1.16* 0.44

Other 0.5 0.23 - 1.1 0.8 0.23 - 2.82 0.05 0.33 0.1 -0.72 - 0.93 -0.02 0.17 -0.14 0.22 -0.02 0.21 0.14 0.28 -0.14 0.21 -0.48* 0.23 0.53 0.47 0.23 0.62 0.87* 0.37 0.78 0.47

Employment Status 

(Ref.=Private Sector)

Unemployed 0.81 0.51 - 1.3 0.5 0.14 - 1.82 0.55* 0.22 1.1** 0.33 - 1.87 0.12 0.13 0.33 0.17 0.23 0.14 0.26 0.17 -0.11 0.19 -0.06 0.22 -2.59*** 0.34 -0.87 0.85 0.47 0.34 -1.10 0.66

Public Sector 0.5 0.19 - 1.31 1.26 0.39 - 4.11 0.37 0.36 0.19 -0.28 - 0.67 0.17 0.21 -0.08 0.16 0.29 0.22 0.06 0.16 0.13 0.25 -0.27 0.17 1.35* 0.62 -0.09 0.69 0.69 0.51 0.50 0.43

Self-Employed 0.69 0.39 - 1.23 2.08 0.88 - 4.89 0.89** 0.26 0.36 0 - 0.73 0.12 0.15 0.06 0.12 0.37 0.15 0.16 0.11 -0.18 0.19 -0.07 0.15 -1.02** 0.35 0.84 0.49 0.84* 0.41 -0.18 0.36

Informal Employment 0.95 0.58 - 1.56 2.11 0.9 - 4.92 0.64* 0.26 0.33 -0.06 - 0.73 0.45** 0.13 0.17 0.14 0.41** 0.15 0.17 0.14 0.13 0.19 0.17 0.16 -0.98** 0.35 0.82 0.53 -0.55 0.38 -0.14 0.35

Childhood SES (Ref.=Low)

High 0.98 0.64 - 1.49 0.6 0.24 - 1.52 -0.34* 0.14 -0.31 -0.65 - 0.02 -0.19* 0.08 0.03 0.11 -0.14* 0.07 -0.11 0.12 0.02 0.09 0.05 0.15 0.18 0.23 -0.38 0.45 0 0.22 -0.06 0.31

Intercept 0.03*** 0 - 0.11 0.02 0 - 0.12 5.53 0.39 5.57 4.85 - 6.3 2.23 0.21 2.41 0.25 1.92 0.21 2.46*** 0.22 2.79*** 0.26 2.82*** 0.27 16.64*** 0.64 16.72*** 1.12 31*** 0.76 30.0*** 0.83

Notes: Weighted regression results are shown; SE= Standard Errors; OR = Odds Ratios; Logistic or linear regression models were run depending on outcome variables; *=  p <.05; **=  p <.001; *** =  p <.0001;

Women MenWomen Men Women Men Women MenWomen Men Women Men Women Men

TABLE 3. Indicators of Psychsocial Functioning  Regressed on Sociodemographic Characteristics

 WHO SAGE India, Wave 1 (2007)

Depression Interpersonal Relationship Sleep Cognition Affect Social Connectedness Quality of Life
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6.4.1. Depression 

Table 4. At a Glance – Depression Regressed on Sociodemographic Characteristics. WHO 

SAGE India, Wave 1 (2007/10) 

1 

 

Depression for men and women were analyzed separately because although gender was 

not a significant predictor at alpha level 0.05 controlling for other sociodemographic 

characteristics, it was a significant predictor at alpha level 0.10.  

Women 

Controlling for all other demographic characteristics, older women (age range 66-80 years) had 

2.16 odds (95% CI = 1.14 – 4.08) and middle-aged women (age range 46-65 years) had 2.4 odds 

(95% CI =1.36 – 4.23) of experiencing depression compared to young women (18-24 years; both 

p < .05). There was no significant difference between odds of experiencing depression among adult 

 
1 The direction of the arrows indicates higher or lower odd of depression; NS = not statistically 

significant 

Women Men

Odds Ratio Odds Ratio

Age (Ref =Young Adults)

25-45 (Early Adults) NS NS

46-65 (Middle-Aged Adults) é NS

66-80 (Older Adults) é é

80+ (Elderly) NS NS

Education (Ref 

=College+PostGrad)

High School NS NS

Secondary School NS NS

Less than secondary school NS NS

No formal education NS NS

Income Quintiles (Ref 
Poorer NS NS

Middle NS NS

Richer*  NS NS

Richest NS ê

Caste (Ref =General)

Scheduled Caste NS NS

Scheduled Tribe ê NS

Other NS é

Marital Status (Ref 

=Married)

Never Married ê NS

Widowed é é

Other é NS

Location (Ref =Urban)

Rural NS NS

Religion (Ref =Hindu)

Muslims NS NS

Other NS NS

Work (Ref =Private Sector)

Unemployed NS NS

Public Sector NS NS

Self-Employed NS NS

Informal Employment NS NS

Childhood SES (Ref =Low)

High NS NS

TABLE 3: Psychosocial Functioning Indicators 

Regressed on Sociodemographic Characteristics

 WHO SAGE India, (Wave I: 2007-10)

Depression
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women (age range 25-45 years), elderly-women (age 80+ years), and young women (age range 

18-24 years). Moreover, controlling for all other demographic characteristics women who 

belonged to scheduled tribe had lower odds of depression than women who belonged to general 

caste (adjusted OR = 0.46; 95% CI = 0.26 - 0.81; p< .001). Controlling for all other demographic 

characteristics, women who reported never being married had lower odds of depression (adjusted 

OR = 0.06; 95% CI =  0.01 – 0.34; p< .001), whereas women who reported being widowed or 

being separated/divorced had higher odds of depression than women who reported being married 

(both p< .001). Education, income, religion, employment status, childhood SES, and location of 

residence were not significant predictors of depression among women. 

Men 

Controlling for all other demographic characteristics, older men (age range 66-80 years) had 3.41 

odds (95% CI = 1.47 - 7.89; p < .001) of experiencing depression than their young men 

counterparts (18-24 years;). Moreover, controlling for other demographic characteristics, men who 

belonged with richest income quintile were less likely to experience depression than their 

counterparts who belonged to the poorest income quintile (adjusted odds: 0.24; 95% CI = 0.1 - 

0.56; p< .001). Controlling for other demographic characteristics, men who belonged to ‘Other’ 

caste and men who reported being widowed had increased odds of depression than men who 

belonged to general caste and reported being married (both p< .05). Controlling for other 

demographic characteristics, education, location of residence, religion, employment status, and 

childhood SES were not a significant predictor of depression among men.  
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6.4.2. Interpersonal Relationship 

Table 5. At a Glance – Interpersonal Relationship Regressed on Sociodemographic 

Characteristics. WHO SAGE India, Wave 1 (2007/10) 

 

 

 

Women 

Controlling for all other demographic characteristics as age increases interpersonal difficulties 

increase for women (all p< .05). Similarly, women who reported no formal education had highest 

reported interpersonal relationship difficulties than women who reported college education (b= 

0.72, CI = 0.2 – 1.25, p< 0.001) followed by women who reported less than secondary school 

education had higher reported interpersonal relationship difficulties than women who reported 

college education (b= 0.52, CI = 0.3 – 1, p< 0.05). Moreover, women who belonged to the highest 

Age (Ref =Young Adults)

25-45 (Early Adults)

46-65 (Middle-Aged Adults)

66-80 (Older Adults)

80+ (Elderly)

Education (Ref 

=College+PostGrad)

High School

Secondary School

Less than secondary school

No formal education

Income Quintiles (Ref 
Poorer

Middle

Richer*

Richest

Caste (Ref =General)

Scheduled Caste

Scheduled Tribe

Other

Marital Status (Ref 

=Married)

Never Married

Widowed

Other

Location (Ref =Urban)

Rural

Religion (Ref =Hindu)

Muslims

Other

Work (Ref =Private Sector)

Unemployed

Public Sector

Self-Employed

Informal Employment

Childhood SES (Ref =Low)

High

TABLE 3: Psychosocial Functioning Indicators Regressed 

on Sociodemographic Characteristics

 WHO SAGE India, (Wave I: 2007-10)

Women Men

b b

é  NS

é é

é é

é é

NS NS

 NS NS

é NS

é NS

NS ê

NS ê

ê ê

ê ê

NS NS

NS ê

ê NS

NS  NS

é NS

 NS NS

NS NS

é  NS

NS  NS

é é

NS NS

é NS

é NS

ê NS

TABLE 3: Psychosocial Functioning Indicators Regressed 

on Sociodemographic Characteristics

 WHO SAGE India, (Wave I: 2007-10)

Interpersonal Relationship
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and the higher income quintiles reported lowest levels of interpersonal relationship difficulties 

than women who belonged to poorest income quintiles (both p< 0.001). Furthermore, women who 

reported their caste as ‘Other’ (caste not applicable or ‘other backward castes’), reported lower 

levels of interpersonal difficulties than their general caste counterparts (b= - 1.49; 95% CI = -1.85 

- -1.14; p< 0.001). Controlling for all other demographic characteristics, Muslim women, and 

women who reported being self-employed, informally employed, and unemployed reported higher 

levels of interpersonal difficulties than Hindu women and women who reported being employed 

in private sector (all p< 0.05). Furthermore, women who reported high childhood SES status 

reported lower levels of interpersonal difficulties than the low childhood SES counterparts (b= - 

0.34; 95% CI = -0.61 – -0.07; p< 0.05). There was no statistically significant difference between 

reported levels of interpersonal difficulties based on reported location of residence among women. 

Men 

Controlling for other demographic characteristics, age was positively associated with increase in 

interpersonal difficulties among men. However, there was no statistically significant difference in 

interpersonal difficulties among early-adult men (25-45 years) and young men (18-24 years) 

Controlling for all other demographic income was negatively associated with reported levels of 

interpersonal difficulties among men (all p < .05). Controlling for other demographic 

characteristics men who belonged to scheduled tribes and men who reported being unemployed 

reported lower levels of interpersonal difficulties than men who belonged to general caste and men 

who were employed in private sector (b= - 0.5, 95% CI = -0.96 - -0.04, p< 0.05; and b=1.1; 95% 

CI = 0.33 - 1.87; p<. 001, respectively). However, no statistically significant difference in reported 

levels of interpersonal difficulties among men based on their levels of education, marital status, 

area of residence, religion, and childhood SES.  
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6.4.3. Sleep 

Table 6. At a Glance – Sleep Regressed on Sociodemographic Characteristics. WHO SAGE 

India, Wave 1 (2007/10) 

 
Women 

Controlling for other demographic characteristics, as age increased reported levels of sleep 

difficulties increased among women. Controlling for other demographic characteristics, women 

who reported no formal education and less than secondary school education had higher levels of 

sleep difficulties than women who reported having completed college (b = 0.47; 95% CI = 0.2 - 

0.73; p<.001 and b = 0.39; 95% CI = 0.11 - 0.68; p<.001, respectively). Similarly, controlling for 

other demographic characteristics women who reported belonging to poorer income quintile had 

lower sleep difficulties than women who belonged to poorest income quintile (b = -0.19; 95%; CI 

Age (Ref =Young Adults)

25-45 (Early Adults)

46-65 (Middle-Aged Adults)

66-80 (Older Adults)

80+ (Elderly)

Education (Ref 

=College+PostGrad)

High School

Secondary School

Less than secondary school

No formal education

Income Quintiles (Ref 
Poorer

Middle

Richer*

Richest

Caste (Ref =General)

Scheduled Caste

Scheduled Tribe

Other

Marital Status (Ref 

=Married)

Never Married

Widowed

Other

Location (Ref =Urban)

Rural

Religion (Ref =Hindu)

Muslims

Other

Work (Ref =Private Sector)

Unemployed

Public Sector

Self-Employed

Informal Employment

Childhood SES (Ref =Low)

High

TABLE 3: Psychosocial Functioning Indicators 

Regressed on Sociodemographic Characteristics

 WHO SAGE India, (Wave I: 2007-10)

Women Men

b b

é é

é é

é é

é é

NS  NS

NS é

é é

é NS

ê NS

NS ê

NS ê

NS ê

NS  NS

NS NS

NS é

ê NS

é NS

NS NS

é  NS

é NS

NS NS

 NS NS

 NS NS

 NS NS

é NS

ê NS

TABLE 3: Psychosocial Functioning Indicators 

Regressed on Sociodemographic Characteristics

 WHO SAGE India, (Wave I: 2007-10)

Sleep
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= -0.37 – -0.01; p<.05). Controlling for other demographic characteristics women who reported 

never been married had lower levels of sleep difficulties than married women (b = -0.18; 95% CI 

= -0.35 –  -0.01; p<.05) whereas women who were widowed had higher sleep difficulties than 

women who were married (b = 0.51; 95% CI = 0.23 - 0.8; p<.0001). Similarly, rural women 

reported higher levels of sleep difficulties than urban women (b = 0.22; 95% CI: 0.05 - 0.39; p<.05) 

and Muslim women reported higher sleep difficulties than Hindu women (b = 0.21; 95% CI = 0.01 

- 0.41; p<.05). Furthermore, women who reported informal employment had higher levels of sleep 

difficulties than women who reported working in private sector (b = 0.45; 95% CI = 0.19 - 0.71; 

p< .001).  Controlling for other demographic characteristics women who reported belonging to 

high childhood SES reported lower sleep difficulties than women who belonged to low childhood 

SES group (b = - 0.19; 95% CI = -0.34 - -0.04; p< .05). Sleep difficulties among women did not 

differ based on their social caste. 

Men 

Controlling for other demographic characteristics as age was positively related to reported levels 

of sleep difficulties among men (all p < .05). Furthermore, controlling for other demographic 

characteristics, men who reported less than secondary school and secondary school education had 

higher levels of sleep difficulties than men who reported having completed college (b = 0.32; 95% 

CI = 0.03 - 0.62; p< .05 and b = 0.34; 95% CI = 0.07 - 0.61; p< .001, respectively). Controlling 

for other demographic characteristics men who reported belonging to middle-income, higher and 

highest income quintile had lower sleep difficulties than men who belonged to poorest income 

quintile (b = -0.52; 95% CI = -0.83 –  -0.21; p< .001 and b = -0.40; 95% CI = -0.73 –  -0.07; p< 

.05, and  b = -0.56; 95% CI = - -0.89 - -0.23; p<.001, respectively). Similarly, men who reported 

their caste as ‘Other’ (no caste or other backward caste) had higher sleep difficulties than men who 
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belonged to general caste category (b = 0.41; 95% CI = - 0.12 - 0.71; p< .001). However, 

controlling for other demographic characteristics there was no statistically significant differences 

in sleep difficulties among men based on their marital status, location of residence, religion, 

employment status, and childhood SES. 

6.4.4. Cognition 

Table 7. At a Glance – Cognition Regressed on Sociodemographic Characteristics. WHO SAGE 

India, Wave 1 (2007/10) 

 
 

Women 

Controlling for other demographic characteristics increase in age was related to increase in 

reported levels of cognitive difficulties (all p< .0001). Furthermore, women who reported less than 

secondary school education and no formal education had higher levels of cognitive difficulties 
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than college educated women (b = 0.49; 95% CI: 0.23 - 0.75; p< .0001, and b = 0.81; 95% CI = 

0.52 - 1.11; p< .0001, respectively). Controlling for other demographic characteristics women who 

reported belonging to the richest income quintile reported lower levels of cognitive difficulties as 

compared to women who belonged to poorest income quintiles (b = - 0.25; 95% CI: -0.49 –  -0.02; 

p< .05) and women who reported caste as ‘Other’ (other backward castes or no castes) reported 

lower levels of cognitive difficulties as compared to general caste women (b = - 0.37; 95% CI: -

0.58 – -0.17; p< .001). Similarly, women who reported being widowed and women from rural 

areas had higher levels of cognitive difficulties than women who reported being currently married 

and women from urban areas (both p< .05). Muslim women reported higher levels of cognitive 

difficulties as compared to their Hindu counterparts (b = 0.43; 95% CI = 0.23 - 0.64; p< .0001). 

Moreover, women who reported informal employment and women with low childhood SES 

backgrounds reported higher levels of cognitive difficulties as compared to women who reported 

working in a private sector and women from high childhood SES background (both p< .05).  

Men 

Controlling for all other demographic characteristics age was positive associated with cognitive 

difficulties among men (all p < .001). However, there was no statistically significant difference 

between early-adult men (25-45 years) and young men (18-24 years). Furthermore, men who 

reported no formal education had higher levels of cognitive difficulties than college educated men 

(b = 0.38; 95% CI = 0.05 - 0.71; p< .05). Similarly, men who belonged to middle-income, richer 

income, and richest income quintiles reported fewer cognitive difficulties than men who belonged 

to poorest income quintile (all p< .05, respectively). However, controlling for all other 

demographic characteristics reported levels of cognitive difficulties did not statistically differ 
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based on social caste, marital status, location, religion, employment status, and childhood SES 

among men.  

6.4.5. Affect 

Table 8. At a Glance – Affect Regressed on Sociodemographic Characteristics 

 
 

Women 

Controlling for all other demographic characteristics as age went up reported levels of negative 

affect went up among women (all p< .05). Furthermore, as reported levels of education and income 

went up, reported levels of negative affect went down among women (all p < .05). 

Controlling for all other demographic characteristics scheduled caste women and women 

belonging to ‘Other’ caste groups (other backward castes or no castes), reported higher levels of 

negative affect than women who belonged to general caste group (b = 0.23; 95% CI = 0 - 0.46; p< 
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.05 and b = 0.28; 95% CI = 0.06 - 0.49; p<.05, respectively). Moreover, women who reported 

never being married had lower levels of negative affect as compared to women who reported being 

married (b = -0.26; 95% CI = -0.51 - -0.01; p< .05); whereas, widowed women had higher negative 

affect than women who reported being married (b = 0.90; 95% CI = 0.62 - 1.18; p< .0001). 

Controlling for all other demographic characteristics levels of negative affect did not differ among 

women based on their location of residence, religion, employment status, and childhood SES. 

Men 

Controlling for other demographic characteristics increase in age was related to increase in 

negative affect went up among men (all p < .001). However, there was no statistically significant 

difference in negative affect between young men (18-24 years) and early-adult men (25-45 years). 

There was no statistically significant association between education and affect difficulties among 

men. Controlling for all other demographic characteristics men who reported belonging to richer 

or richest income quintiles had lower levels of negative affect as compared to men who belonged 

to poorest income quintiles (both p<.05). Controlling for all other demographic characteristics, 

men belonging to ‘Other’ caste groups (other backward castes or no castes) reported higher levels 

of negative affect than men who belonged to general caste group (b = 0.30; 95% CI = 0.03 - 0.57; 

p<.05). Controlling for all other demographic characteristics rural men and Muslim men reported 

higher levels of negative affect as compared to their urban and Hindu men counterparts (both p< 

.001). Whereas men from ‘Other’ religion group (Jain, Christianity, Sikhism) reported lower levels 

of negative affect than Hindu men (b = - 0.48; 95% CI = -0.93 - -0.04; p< .05). However, levels of 

negative affect did not differ among men based on their marital status, employment status, and 

childhood SES among men. 
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6.4.6. Social Connectedness 

Table 9. At a Glance – Social Connectedness Regressed on Sociodemographic Characteristics 

 

 

 

 

 

 

 

Women 

Controlling for all other demographic characteristics, older women (66-80 years) and elderly 

women (80+ years) reported lower levels of social connectedness as compared to their young 

women (18-24 years) counterparts (b = - 1.36; 95% CI = -2.08 - -0.63; p< .0001 and b = - 3.4; 95% 

CI = -4.96 - -1.84; p< .0001, respectively). Similarly, controlling for other demographic 

characteristics, women from middle-income, richer-income, and richest-income groups reported 

higher levels of social connectedness than women from lowest poorest group (all p<.001). 

Controlling for all other demographic characteristics, including, age, education, income, location, 

marital status, religion, employment status, and childhood SES, women belonging to scheduled 

caste and ‘Other’ (other backward caste or no caste) groups reported higher levels of social 
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connectedness than general caste women (b = 1.36; 95% CI = - 0.44 - 2.29; p< .001 and b = 2.25; 

95% CI = 1.64 - 2.87; p< .0001, respectively). Moreover, widowed women reported lower levels 

of social connectedness than their currently married counterparts (b = - 0.36; 95% CI = -0.71 - -

0.01; p< .05) and rural women reported higher levels of social connectedness as compared to urban 

women (b = 0.85; 95% CI = 0.11 - 1.6; p< .05). Women who worked in public sector reported 

higher levels of social connectedness than their private sector counterparts; however, women who 

reported being unemployed, self-employed or working in informal sector reported lower levels of 

social connectedness than women who worked in private sector (all p <.05). However, controlling 

for other demographic characteristics social connectedness did not significant differ based on 

reported educational level, religion, and childhood SES among women. 

Men 

Controlling for all other demographic characteristics, older men (66-80 years) and elderly men 

(80+ years) had lower levels of social connectedness as compared to their young men (18-24 years) 

counterparts (b = - 1.46; 95% CI = -2.89 - -0.03; p< .0001 and b = - 6.65; 95% CI = -9.29 - -4.02; 

p< .0001, respectively). Similarly, men who reported less than secondary school education and no 

formal education had lower levels of social connectedness as compared to men who were college 

graduate (b = - 2.04; 95% CI = -3.51 - -0.57; p< .001 and b = - 2.61; 95% CI = -4.13 - -1.09; p< 

.001, respectively). Likewise, income was positively associated with reported levels of social 

connectedness among men (all p<.001). Controlling for all other demographic characteristics, men 

from scheduled tribes, scheduled caste, and other (other backward caste or no caste) groups 

reported higher levels of social connectedness than their general caste counterparts (all p < .05). 

However, social connectedness levels did not differ significantly among men based on their marital 

status, employment status, and childhood SES. Controlling for all other demographic 
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characteristics rural men and Muslim men reported higher levels of social connectedness as 

compared to their urban men and Hindu men counterparts (b = 1.84; 95% CI = 0.88 - 2.8; both p< 

.0001).  

6.4.7. Quality of life 

Table 10. At A Glance: Quality of Life Regressed on Sociodemographic Characteristics 

 

 

 

Table 2 shows that the quality of life did not differ among men and women controlling for 

other sociodemographic characteristics. However, no current studies show sociodemographic 

correlates of quality of life among men and women in India independent of any disease outcome. 

Additionally, there is some evidence that quality of life differ based on gender (Bisegger et al., 

2005; Mudey et al., 2011). Therefore, it was decided to evaluate quality of life separately for men 

and women.  
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Women 

Controlling for all other demographic characteristics age was negatively related to the 

reported quality of life decreases among women; whereas, education and income were positively 

related to the reported levels of quality of life among women (all p < .05). Controlling for all other 

demographic characteristics, women who belonged to scheduled caste and scheduled tribe groups 

reported lower quality of life as compared to their general caste counterparts (b = -1.14; 95% CI = 

-1.64 - -0.65; p< .0001; and b = - 0.76; 95% CI = -1.44 - -0.07; p< .05, respectively). Similarly, 

widowed women and women who reported being separated/living together/divorced reported 

lower levels of quality of life as compared to women who were currently married (b = -1.56; 95% 

CI = --2.05 - -1.07; p< .0001; and b = - 1.28; 95% CI = -2.37 - -0.18; p< .05, respectively). 

Similarly, Muslim women reported lower quality of life, whereas women from ‘Other’ minority 

groups (Sikhism, Jain, Christianity) reported higher quality of life than Hindu women (all p < .05). 

Furthermore, women who reported being self-employed reported higher quality of life than women 

who reported working in a private sector (b = 0.84; 95% CI = 0.04 - 1.65; p< .05). However, 

reported quality of life did not differ significantly among women based on their location of 

residence, and childhood SES. 

Men 

Controlling for other demographic characteristics, as age increases, reported quality of life 

decreases among men (all p < .0001). However, there was no statistically significant difference 

between reported levels of quality of life between early-adult men (25-45 years) and young men 

(18-24 years). Controlling for other demographic characteristics, the reported level of quality of 

life was lower among secondary school educated men as compared to college graduate men (p < 

.05). Moreover, controlling for other demographic characteristics as income goes up the reported 
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quality of life goes up among men (all p < .001). Controlling for other demographic characteristics 

men who belonged to ‘Other’ caste groups (no caste or other backward caste) and rural men 

reported lower quality of life as compared to their general caste and urban counterparts (both p< 

.05). However, controlling for all other demographic characteristics, reported levels of quality of 

life did not differ among men based on their marital status, religion, employment status, and 

childhood SES.  
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6.5. Discussion 

The present study aimed to evaluate sociodemographic patterns in the multidimensional 

indicators of psychosocial functioning. Drawing from previous research and the fundamental cause 

theory of health inequities (Link & Phelan, 1995), it was hypothesized that sociodemographic 

factors would shape the levels of personal and social functioning for Indian adults. Overall, the 

study found support for these theory-driven key hypotheses – there were significant 

sociodemographic differences in psychosocial functioning among Indian adults. As such, social or 

economic disadvantage (in terms of age, income, education, employment status, marital status, and 

religion, caste) was associated with poorer psychosocial functioning. However, the study observed 

that socioeconomic patterns in psychosocial functioning were much more nuanced among women 

than among men. There were also interesting patterns created by some types of sociodemographic 

indicators that were inconsistent with the theory-based expectation, namely social caste and 

religion. Overall, this study contributes evidence to previous research and theory while also adding 

new insights into the ways in which sociodemographic characteristics shape psychosocial 

functioning in the Indian context. These findings also raise several directions for future research. 

The following sections discuss key findings.   

6. 5.1. Sociodemographic Patterns in Psychosocial Functioning 

Age 

Personal functioning and age 

In line with previous research, results showed age as one of the most robust predictors of 

psychosocial wellbeing among Indian adults. Accounting for all other demographic factors, an 

increase in the age was linked to poorer levels of personal functioning including sleep, cognition, 

affect, and quality of life for women as well as men. However, the relationship between age and 
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depression was not consistent across all age categories for men and women. For example, among 

men, odds of depression were higher only for older adults between the ages of 66-80 years as 

compared to young men (18-24 years). Similarly, odds of depression for middle-aged adults (aged 

46-65 years) were higher for women but not for men. This indicates that middle-age group was a 

vulnerable period for depression among Indian women but not for men.  

The present results consistent with previous studies that demonstrate gender gaps in 

depression based on stages of life-cycle (Mirowsky, 1996). Some scholars argue that throughout 

the life-course, relative significance and burden of work and family circumstances vary greatly for 

men and women in ways that create steep disparities in experiences of stress, strain, financial and 

economic status, personal autonomy, social authority, and social recognition based on gendered 

norms and expectations (Marks et al., 2001; Mirowsky, 1996; Spain & Bianchi, 1996). Life 

situations, constraints, and opportunities for middle-aged men and women differ in multiple ways. 

For instance, roles and responsibilities of child-rearing of young, adolescents and older children, 

upkeep of other important household responsibilities, gaps in pay and discrimination in work 

opportunities, caring for elderlies, and conflicting work/life balance demands are greater for 

women than for men (Gore & Mangione, 1983; Nomaguchi & Milkie, 2003; Ross et al., 1990). 

Thus, psychologically, gender differences in middle-aged adults favor men’s wellbeing over 

women (Mirowsky, 1996). This study showed that in Indian context, these gender differences in 

experience of depression among middle-aged adults remain even after adjusting for other 

important sociodemographic characteristics. While the research on geriatric depression in India is 

growing (Bansal et al., 2015; Rajkumar et al., 2009), there is also a need to closely examine the 

mechanisms that increase risks of depression among middle-aged women. Because depression is 

also related to various other mental and physical health co-morbidities, middle-aged women are 
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particularly vulnerable groups. Some research evidence also suggests that middle-aged 

populations and women are especially at risk for comorbidities related to depression (Miller & 

Cano, 2009; Nygaard et al., 2003; Pan et al., 2012). Social support, higher education, and economic 

well-being are often discussed as protective factors against depression in this age group for women 

(Ross et al., 1990; Thoits, 1991).  

Social functioning and age 

The findings revealed that as men and women age their difficulties in interpersonal 

functioning increase. Similarly, the perceived levels of social connectedness decrease only after 

the age of 65 years, among men and women. These findings reveal the unique relationship between 

an individual’s age and the level of social connectedness and perception of the quality of 

interpersonal relationships. Even though the frequency of social connectedness does not decrease 

before the age of 65 years for men and women, the perceived ease of interpersonal functioning is 

diminished as Indian men and women age. This is consistent with research that suggests that age 

is negatively related to social network size, closeness to network members, frequency of contact, 

and the number of non-primary-group ties (Ajrouch et al., 2001, 2005; Cornwell et al., 2008). 

Interestingly, as compared to young adult men, difficulties in the interpersonal relationships do not 

increase until the age of 46 years, among men. However, difficulties in the interpersonal 

relationships increase for women at every stage of age in a linear fashion. As such, the present 

study adds to the growing literature of aging and psychosocial functioning as well as highlights 

the unique relationship between different stages of age, gender, and psychosocial functioning.   



 

 
108 

Education 

Personal functioning and education 

Negative affect and depression: Although education was not related to depression, it was a 

robust predictor of negative affect among women. However, education was not related to negative 

affect or depression among men. This highlights gender-based distinctions in how education 

influences emotions. Furthermore, because negative affect is one of the most consistent predictor 

of range of mental health disorders, including depression (Watson et al., 1988), perhaps the gender-

based disparities in negative affect are related to gender-based disparities in depression. Hence, 

further research is needed to assess the relationship between negative affect and depression in 

Indian. Furthermore, additional research is needed to assess the role of education in shaping 

women’s negative affect in Indian society even after holding all other relevant SES and 

demographic factors constant. For instance, education impacts women’s empowerment and 

autonomy of decision-making in Indian context (Nayak & Mahanta, 2012; Senarath & 

Gunawardena, 2009) and it might be one of the mechanisms through which education shapes 

negative affect. Future research needs to clarify the mechanisms through which education creates 

these gender-based gradations in negative affect and depression in India. 

Sleep: Consistent with previous studies, education produced differential influences on 

cognitive and sleep functioning among men and women (Cagney & Lauderdale, 2002; Farmer et 

al., 1995; J. Lee et al., 2015). A lower level of education (less than secondary school or no formal 

education) was a significant predictor of sleep among women but not among men. Among men, 

college-educated men experienced better levels of sleep as compared to men with middle to low 

levels of education (secondary school or less than primary school completion). But there was no 

difference in sleep difficulties among middle to higher ends of educational levels – specifically, 
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sleep quality among high-school educated and college-educated men were not different. Whereas 

among women, education was a protective factor against sleep difficulties only after achieving at 

least middle levels of education (secondary school completion). This suggests that the ways 

education influences men and women’s vulnerability to sleep difficulties maybe through different 

mechanisms. These results are consistent with studies that show gender-based sociodemographic 

variation in sleep difficulties (Grandner et al., 2010; Sekine et al., 2006). Research has also found 

that low levels of education are associated with poor sleep quality (Caldwell & Redeker, 2009; 

Gellis et al., 2005). The study found that in the Indian context, the effect of education was more 

pronounced among women than among men. Sleep is one of the basic building blocks of wellbeing 

and as such, it is crucial to evaluate sleep as one of the key predictors of health in Indian population. 

The present study is one of the first steps toward demonstrating socioeconomic patterns in sleep 

in this population.  

Cognition: Interestingly, men who reported at least some exposure to formal education 

reported no greater difficulties in cognitive functioning than college-educated men. This suggests 

that the level of education is a protective factor against cognitive difficulties for men even at very 

low levels of education (less than primary school education). Whereas among Indian women, 

education was a protective factor only after achieving at least middle levels of education 

(secondary school completion). This was consistent with a study that found that education was a 

protective factor against deteriorations in cognitive functioning only at middle and higher levels 

of education among Chinese adults (Hooren et al., 2007). Thus, although the education is one of 

the most robust predictors of cognitive functioning (Jefferson et al., 2011; Luo & Waite, 2005), 

the ways in which education offers protective benefits against cognitive functioning differs in 

important ways based on gender among Indian adults. 
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Quality of Life: Perceived quality of life increased as the level of education increased for 

both Indian men and women. These findings are consistent with previous research demonstrating 

a clear positive association between education and quality of life through a decrease of subjective 

distress and increases health-enhancing psychosocial resources, such as personal control 

(Mirowsky & Ross, 2003; Ross & Van Willigen, 1997a).  

Social functioning and education 

Low levels of education (namely, no formal education and less than primary school 

education) were related to higher interpersonal difficulties among women and lower levels of 

social connectedness among men. However, middle to higher levels of education (secondary 

school completion, high-school, and/or college degree) did not influence social functioning among 

men and women. Taken together, this indicates that education offered protective advantages for 

men and women in distinct ways. The findings are consistent with previous research that suggests 

social participation increases with education as the returns of social participation are also higher 

for people with higher educational backgrounds (J. Huang et al., 2009). However, the results also 

highlight that social functioning does not differ across educational levels in the Indian context once 

men and women have achieved a certain threshold of education (secondary school completion).   

To sum, the benefits of education to functioning are universal, accumulative, and self-

amplifying, and grow across the life course (Mirowsky & Ross, 2003; Ross & Wu, 1995). 

However, the results, especially the associations between sleep, cognition, interpersonal 

relationships and education, demonstrate that the levels of education that are protective for Indian 

men may not be protective for Indian women in a similar manner. Similarly, this study highlights 

that the effects of education are much more prominent and nuanced for women’s functioning (for 

example, for negative affect) than for men’s functioning in the Indian context. 
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Income 

Personal functioning and income 

Depression and negative affect: Accounting for all other demographic factors, the level of 

income did not predict the odds of depression among women. However, income was a protective 

factor against depression for men who belonged to the richest income quintile as compared to men 

who belonged to the poorest income quintile. Moreover, similar to links between education and 

negative affect, income produced distinct effects on negative affect among men and women. 

Among women, as income increased negative affect went down at all levels. However, among 

men, the protective benefits of income were only available for richer and richest income quintiles 

as compared to the poorest income quintile. The present results highlight the importance of 

studying multiple indicators of mental health functioning – although income and education were 

not relevant for standardized diagnosis of depression, it is a robust predictor of negative affect 

among Indian women. Thus, there is a need to closely examine the confluence of other 

sociodemographic factors and mechanisms through which income shapes negative affect among 

Indian women.  

Sleep and Cognition: Notably, compared to the poorest income quintiles, all levels of 

income quintiles conferred a protective benefit against cognitive and sleep difficulties for men but 

for women the protective benefits of income on cognitive functioning were only available at the 

richest income quintiles. This indicates ‘diminishing returns of income’ for cognitive difficulties 

among women. According to the ‘Black’s diminishing returns hypothesis’, the protective effects 

of SES (such as education and income) are systematically smaller for African Americans than their 

White counterparts (Assari, 2017, 2018). In other words, African Americans receive lower health 

returns on their investments in education and income as opposed to their White counterparts. 
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Similar to the ethnic disparities in the US, the present study found evidence of ‘diminishing 

returns’ in gender-based disparities in personal functioning among the Indian population. As 

compared to women belonging to the poorest income quintiles, women experienced better 

cognitive functioning only at the richest income levels.  

Quality of life: In line with theory and past research, quality of life was positively associated with 

income across both genders (Lubetkin et al., 2005).  

Social functioning and income 

Social connectedness and interpersonal relationships: In line with previous research 

(Kawachi & Berkman, 2014) and fundamental cause theory, income was positively related to 

social functioning among Indian men in a linear fashion. However, among women only those 

belonging to richer and the richest income quintiles reported lower levels of interpersonal 

difficulties than women from poorest income quintiles. Taken together, this indicates that any 

increase in income is linked to higher levels of social functioning among Indian men; however, 

Indian women receive these protective benefits of income only after reaching a certain threshold 

of income, namely middle-income quintile for social connectedness and richer income quintile for 

interpersonal interactions. There is a need to clarify the mechanisms that create these important 

gradations among women.  

Furthermore, consistent with Aneshensel’s arguments (Aneshensel, 2005b) the results 

underscore the importance of studying multiple indicators of mental health functioning. For 

instance, although income and education did not affect likelihood of depression among men and 

women, it was a robust predictor of negative affect among women. This suggests that education 

and income can create significant psychological distress in terms of negative affect that would 

have been missed if standardized diagnosis of depression were evaluated as the only outcome. 
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Caste 

Personal functioning and caste 

The results showed that scheduled caste women reported higher negative affect and lower 

perceived quality of life. Whereas for men, belonging to ‘Other’ caste groups (having no official 

caste category or belonging to ‘other backward castes’) was more detrimental to personal 

functioning than any belonging to scheduled caste or scheduled tribe. Men from ‘Other’ castes 

reported higher odds of depression, higher negative affect, and lower quality of life than men from 

general castes category. Men from scheduled caste and the general caste did not differ in terms of 

sleep difficulties, cognitive difficulties, negative affect, depression, and quality of life. Thus, 

belonging to a historically and politically disadvantaged caste group did not always create lower 

levels of personal functioning among men and women. On the contrary, women from scheduled 

tribes and men from ‘Other’ castes reported lower odds of depression and higher levels of cognitive 

functioning, respectively. Thus, perhaps caste membership shapes the access and availability of 

different psychosocial resources, such as social support, beliefs of mastery, coping, that create 

differences in the indicators of personal functioning. Moreover, the availability of psychosocial 

resources may not always be linked to the caste hierarchy.  

Social functioning and caste 

Contrary to the hypotheses, women from ‘Other’ caste groups and men from scheduled 

tribe reported lower levels of difficulties in their interpersonal relationship than their general 

caste counterparts. Likewise, social connectedness was higher among women from scheduled 

tribes and ‘Other’ castes and men from scheduled castes, scheduled tribes, and ‘Other’ caste 

groups than their general caste counterparts. Taken together, the present results indicate that 

historical disadvantages in terms of social caste hierarchy do always translate into disadvantages 
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in terms of interpersonal relationships and overall social functioning. In reality, social 

functioning was not different or lower among historically disadvantaged caste groups than 

hierarchically advantaged social castes. Further research is urgently required to uncover the ways 

in which health disparities are created based on social castes in India.  

Caste identity is one of the most pervasive forms of social stratification and inequities in 

Indian society. However, making a global assumption that caste disadvantages are also 

unequivocally linked to disadvantages in terms of personal and social functioning would be 

erroneous. There is a need to investigate the role of the social, political, structural, and cultural 

discrimination inherent in the social caste system as one of the determinants of functioning and 

health. The present study shows that although membership in a disadvantaged caste group 

created disparities in some facets of personal functioning, it served as a protective factor for 

other indicators of personal and social functioning. As the political unrest between different 

castes and religious groups is on the rise in recent years (BBC News, 2018; Goel et al., 2018; 

The New York Times, 2019), there is an urgent need to study the mechanisms that create 

inequities and also the mechanisms that act as protective factors among population subgroups. 

Marital Status 

Personal functioning and marital status 

Among women, widowhood was detrimental to all indicators of personal functioning as 

compared to married women – women who reported being widowed also reported increased odds 

of depression, higher sleep difficulties, higher cognitive difficulties, higher negative affect, and 

decreased quality of life. Likewise, being separated or divorced increased women’s experience of 

depression and decreased their quality of life. Widowhood also increased odds of depression for 



 

 
115 

men. However, overall, being married conferred benefits for women but the marital status was not 

a predictor of personal functioning among Indian men.   

Social functioning and marital status 

 Similar to the relationship between personal functioning and marital status, marital status 

was not a predictor of social functioning among Indian men. However, among women, widowhood 

was linked to lowered levels of social functioning – expressly, increased difficulties in 

interpersonal relationships and decreased levels of social connectedness.  

 The current study highlights the particularly detrimental effects of widowhood on Indian 

women. Even after adjusting for all other relevant sociodemographic factors, widowhood emerged 

as a robust predictor of all indicators of personal and social functioning among women and 

increased odds of depression among men. These results are consistent with other research that 

explored widowhood as a predictor of diseases among Indian adults (Perkins et al., 2016a). Various 

explanations of damaging health effects of widowhood have been provided in the literature. These 

explanations include loss of economic, social, and psychological benefits offered by being in a 

married relationship, loss of social support, and social status (Umberson, 1992; K. Williams, 

2004). Drawing on the fundamental cause theory, widowhood may worsen health by decreasing 

health-enhancing flexible resources available to individuals (J. C. Phelan & Link, 2013b).  

Location 

Personal functioning and location  

Location of residence was not related to depression among men or women but created 

distinct patterns in personal functioning among men and women. For instance, rural residence was 

related to higher sleep and cognitive difficulties among women and higher levels of negative affect 

and lower quality of life among men. These results are consistent with past research that suggests 
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higher levels of cognitive impairments among Indian rural adults (H. C. Ganguli, 2000; Mberu et 

al., 2016). Weir, Lay, & Langa (2014) found female disadvantage in cognitive functioning in India 

and found an urban-rural divide in cognition overall.  

Social functioning and location 

 The Location of residence was not a predictor of interpersonal relationships among 

Indian men and women. However, rural men and women reported higher levels of social 

connectedness than urban men and women. The rural-urban divide is one of the most pressing 

health inequity issues in India and the current study is one of the first studies to demonstrate 

variables that serve as potential mechanisms driving the inequities. Further research is needed to 

identify how the availability of psychosocial protective resources changes based on the area of 

residence in India. 

Religion  

Personal functioning and religion 

Religion did not influence the likelihood of depression among men and women. However, 

Muslim women reported increased sleep and cognitive difficulties whereas Muslim men reported 

higher levels of negative affect and lower level of quality of life than their Hindu counterparts. 

Interestingly, there was no difference in men and women from ‘Other’ minority religions 

(Christianity, Jainism, Sikhism) and their Hindu counterparts in terms of personal functioning. On 

the contrary, men and women from ‘Other’ religious minorities reported a higher quality of life 

and lower levels of negative affect than their Hindu counterparts, respectively. Therefore, similar 

to results related to social caste, belonging to minority religion did not unequivocally present 

detrimental effects on personal functioning among men and women. The results highlight that even 

though Islam, Jainism, Sikhism, and Christianity are all minority religions in India, only Muslims 
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reported poorer personal functioning. Whereas, personal functioning was not different and, in 

some cases, better for other minority religions than the majority religion group (Hinduism) in 

India.      

Social functioning and religion 

 The relationship between social functioning and religion also indicated important gender-

based nuances. Muslim women experienced greater difficulties in interpersonal relationships; 

however, Muslim men reported higher social connectedness than their Hindu counterparts. Social 

functioning did not differ among other religious minorities and Hindus.  

In India, the Muslims are the largest minority community constituting 13.4 percent of the 

population, yet lag seriously behind in terms of most of the human development indicators (Sachar 

et al., 2006). Religious marginalization – being religiously different from surrounding society – 

could be one of the reasons for elevated levels of difficulties for both men and women 

(McCullough & Larson, 1999). Nevertheless, the present study shows that only Muslims 

experienced detrimental effects of belonging to a minority religion in India. Hence, the reasons for 

diminished psychosocial functioning go beyond the mere categorization in minority-religion. 

Studies also report discrimination as one of the key barriers to health among Muslim populations, 

in India as well as in other countries (Amri, 2012; Laird et al., 2007; Thorat & Neuman, 2012). 

Hence, similar to caste disparities, there is a need to study religion-based political, structural, 

social, and cultural discrimination as one of the determinants of health disparities, rather than 

focusing merely on caste or religion as a determinant. 
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Employment Status 

Personal Functioning and employment status 

The type of employment was not related to personal functioning among men. Among 

women, informal employment was related to higher levels of sleep and cognitive difficulties than 

employment in the private sector. No other indicators of personal functioning were related to the 

type of employment among men and women.  

Social functioning and employment status 

Similar to the association between personal functioning and type of employment, women 

who were informally employed also indicated more difficulties in interpersonal relationships and 

lowered levels of social connectedness than women who worked in the private sector. Likewise, 

being unemployed, self-employment, and employment in the public sector were related to 

increased difficulties in interpersonal relationships. Interestingly, public sector employment was 

associated with higher levels of social connectedness than the private sector employment for 

women. Among men, unemployment was related to increased difficulties in interpersonal 

relationships. However, no other indicators of social functioning differed based on the type of 

employment among men. 

In the present study, around 20% of the total women sample was engaged in informal 

employment. The informal employment is defined as employment that lacks in the contract-based 

wage and non-wage related benefits and hence offers little to no long-term financial security (Carr 

& Chen, 2004). Structural discriminations, poor working conditions, insufficient wages are 

inherent in the nature of informal employment. As such, informal workers often fail to meet 

minimum living standards and are exposed to vulnerabilities resulting from their surrounding built 

environment and neighborhood conditions as well as forced or voluntary internal migrations for 
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work opportunities (Kantor, 2009; Mohapatra, 2012). The study highlights increased psychosocial 

vulnerabilities related to informal employment among women even after accounting for other SES 

factors and demographic characteristics. Therefore, evaluating employment in a bivariate manner 

(employed or unemployed) may lead to erroneous assumptions about the role of employment on 

individual wellbeing, especially among women in India.  

Childhood SES 

Psychosocial functioning and childhood SES 

Lower childhood SES, measured in terms of parental educational level, was related to 

cognitive, interpersonal, and sleep difficulties among women. This is consistent with past research 

conducted using the life-course theory framework. For example, Luo & Waite (2005) found that 

parents’ education was a more robust predictor of adult cognitive functioning than parents’ 

financial well-being among adult men as well as women. Research from other developing and 

under-developed settings, such as Burkina Faso, Pakistan, China, and India adults also 

demonstrates the importance of childhood SES for cognitive functioning in adulthood (Alderman 

et al., 1996; Crookston et al., 2014; J. Lee et al., 2014b; Maurer, 2010; Onur & Velamuri, 2016). 

The results also showed that childhood SES was not related to personal and social functioning 

among men. While there is an overall paucity of research on gender-based differences related to 

childhood SES, some research also suggests that early life SES can influence the risk of cognitive 

impairments in adulthood, especially for women (Z. Zhang et al., 2008). There is no research 

evidence that evaluates different pathways through which childhood SES distinctly affects 

functioning among women and men. Therefore, future research should evaluate childhood SES 

and life-course implications of how intergenerational educational mobility affect women’s 

psychosocial functioning in India. For example, how would the effects of education vary if the 
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parental educational level was low (low childhood SES) but the individual’s current SES is high 

(high current SES)?  

6.5.2. Limitations 

 Three important caveats limit the strengths of the study. First, gender is reported as a binary 

variable (male and female) in WHO SAGE Wave 1. This restricts the generalizability of the 

findings to include all categories of gender and sexual identities. Nevertheless, WHO SAGE Wave 

1 is well-suited for the study as it is the only nationally representative study that provides essential 

sociodemographic details and includes a comprehensive measure of psychosocial functioning. 

Similarly, the study included a rather detailed age categorization (from 18 years through ages 80+). 

Young adulthood and early-stage adults (18 to 25 years and 26-46 years, respectively) are marked 

with some significant life-course transitions, including completion of education, employment, and 

changes in family compositions. The age group of 45-65 is relatively stable but marked by age of 

retirement at the end. Likewise, the study also differentiates between older adults (66-80 years) 

and elderly persons (80+ years). As such, the present study is one of the first steps toward exploring 

sociodemographic patterns related to psychosocial functioning independent of any disease 

categorization among this population.  

 Second, the cross-sectional nature of the study precludes causal conclusions. However, 

prior research and theory suggests that social structures, social hierarchy, and social conditions 

shape individuals’ life experiences, opportunities and accessibility of resources that perpetuate 

disparities in functioning and wellbeing. Future research should evaluate changes in 

sociodemographic characteristics (social mobility, such as from being single to being married, 

from being employed to being unemployed among other) using longitudinal data.   
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 Finally, health behaviors are an important mechanism through which sociodemographic 

factors create health impacts. Link and Phelan revised their theory to add habitus (behaviors) as 

one of the important links between flexible resources and health (Phelan et al., 2010). However, 

behaviors (protective and risky behaviors) are not included in the study. Future studies should 

evaluate whether health behaviors, such as physical activity, diet, and substance use influence the 

relationship between sociodemographic variables and psychosocial functioning among these 

populations.   

6.5.3.Conclusion and Implications 

 Findings from this study show that there are distinct sociodemographic patterns in 

psychosocial functioning across gender groups. While the relationship between sociodemographic 

characteristics and psychosocial functioning is in line with hypotheses derived from fundamental 

cause theory and other sociological theories of inequities based on stratification and hierarchy, the 

present study observed patterns that are inconsistent with broader theoretical expectations. For 

instance, based on theory, one would argue that disadvantaged status will always confer 

disadvantages in psychosocial functioning. Nonetheless, the present study found that some of the 

historically disadvantaged groups (e.g. lower caste groups and religious minorities) reported higher 

levels of functioning than the hierarchically advantaged groups. As such, results demonstrate that 

sociodemographic patterns in psychosocial functioning depend on the psychosocial indicator 

under investigation. This finding implies that future research needs to clarify the underlying 

mechanisms that create widespread inequities in health and wellbeing among Indian adults. For 

example, future research should study structural, political, cultural, and personal discrimination 

faced on different caste and religious groups as one of the fundamental causes of inequities in 
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India. Current explanations of inequities based on mere membership into castes or religions are 

inadequate.  

   This study also offers insights demonstrating noteworthy gender-based nuances in 

sociodemographic patterns for psychosocial functioning. While the study observed the gradation 

in levels of psychosocial functioning depending on sociodemographic features, the protectiveness 

of sociodemographic advantages was not equivalent across both genders. The present study found 

that the links between sociodemographic characteristics and different facets of psychosocial 

functioning are much more nuanced for Indian women than for Indian men. In other words, the 

relative importance of sociodemographic characteristics depends on the type of psychosocial 

functioning and the gender of the respondent. For instance, the type of employment was an 

important predictor of women’s personal as well as social functioning, yet it did not influence 

psychosocial functioning among men. To summarize, the study underscores the need for additional 

research to investigate interactions among sociodemographic factors, health, and gender in an 

analysis that examines multiple indicators of functioning.    

A major research implication of this finding is that, inconsistent with assumptions of 

previous research, an increase in sociodemographic statuses (increased income and education) is 

not always linked to proportionate increases in psychosocial functioning among women. For 

instance, women in the present study needed to reach a higher threshold of income and education 

to receive the protective benefits of these statuses. The findings in this context are consistent with 

‘the diminishing returns’ research that explains distinctive racial patterns in health returns of 

income and education in the United States (Assari, 2017). The results highlight the importance of 

examining gender-based sociodemographic differences in health and wellbeing in future research. 

This result has important public health implications as it suggests that public health programs need 
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to take a gender-focused approach to tailor interventions to address psychosocial health needs 

among these populations. Similarly, future research in this area need to explore mechanisms 

related to creation of gender-based disparities in this population.    

 Furthermore, the present study makes a compelling case for examining multiple outcomes 

of psychosocial health. For instance, the study observed that even though some of the 

socioeconomic indicators (education and income) did not predict the likelihood of depression 

among men and women, they had clear links to negative affect among women. Negative affect is 

one of the strongest predictors of psychological disorders (Watson et al., 1988). This has important 

implications for future research – studying only the disease outcome (depression) and ignoring 

indicators of psychosocial functioning would lead to erroneous assumptions about the importance 

of sociodemographic features that are related to wellbeing. Thus, there is a need to evaluate the 

antecedents of depression, including negative affect, disordered sleep, and difficulties in 

interpersonal interactions, among Indian populations. Finally, the findings imply that public health 

programs should focus on increasing holistic psychosocial functioning among Indian population, 

especially among population subgroups that are especially vulnerable to adverse psychosocial 

functioning given sociocultural, political, and historical factors. Future research should also study 

the multiple vulnerable subgroups identified by the present study, including older and elderly 

adults, widowed individuals, women working in informal sections, rural populations, and Muslim 

men and women.     
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CHAPTER 7. STUDY TWO: A LATENT CLASS ANALYSIS APPROACH TO 

EVALUATE THE MULTIDIMENSIONAL NATURE OF PSYCHOSOCIAL 

FUNCTIONING AND ITS PREDICTORS IN THE INDIAN CONTEXT 

 

7.1. Introduction 

India’s current disease pattern can be characterized by low mortality, high morbidity, and 

the double burden of communicable as well as non-communicable diseases (Dandona et al., 2017; 

Yadav & Arokiasamy, 2014). Increased life expectancy in old age has also been associated with 

an increased number of years lived with disability and/or chronic multiple comorbidities, with 

cardiovascular diseases and diabetes among the most common causes for years of healthy life lost 

due to disability and premature mortality (WHO, 2010). Even though researchers have made 

strides in elucidating the biological basis and social patterns of physical health disorders, 

comparatively little is known about psychosocial functioning among Indian populations. This is a 

significant gap in research as it limits our understanding of the individual, social, cultural, and 

contextual correlates of overall health and wellbeing in this population.  

Psychosocial functioning has been extensively studied to evaluate population health in 

western and industrialized countries. Moreover, different dimensions of psychosocial functioning 

have been assessed as antecedents and consequences of specific diseases and disorders. For 

instance, there is a causal relationship between psychosocial functioning and the development of 

cardiovascular diseases (Krantz & McCeney, 2002; Strike & Steptoe, 2004), in addition to  strong 

epidemiological evidence of an association between psychosocial functioning, longitudinal 

prognosis, and mortality after a complicated medical procedure, such as a lung transplant (Smith 

et al., 2016). Prior studies also suggest that psychosocial functioning is related to cancer diagnosis 

(Smith et al., 2016; Vinokur et al., 1989), chronic systemic low-grade inflammation (Rohleder, 
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2014), and a host of mental health disorders among various populations (Boyko et al., 2013; Byrd 

& McKinney, 2012; Kaneita et al., 2009; Kiesler, 1996). Thus, the evaluation of psychosocial 

functioning helps us to understand the causes as well as the consequences of physical and mental 

health. An in-depth understanding of psychosocial functioning is especially urgent in the Indian 

context given the double burden of diseases, rapid epidemiological transitions, and quickly 

changing social and family structures due to rapid increase in internal migrations (Chandrasekhar 

& Sharma, 2015; P. Mohan et al., 2019). 

Although most scholars agree that psychosocial functioning is multidimensional (Ryff, 

1995), our current understanding of psychosocial functioning is restricted by two main limitations. 

First, studies are generally limited to one or two types of psychosocial indicators rather than a 

comprehensive evaluation of the interconnectedness and distinctive features of the multiple 

indicators that make up psychosocial functioning. Second, psychosocial functioning is largely 

studied in the context of a particular disease outcome. As a result, the bulk of research is focused 

on the medical model of health (Engel, 2012) concerned with understanding variations in 

psychosocial functioning as one of the consequences of mental and physical health diseases. This 

indicates a significant gap in research as our understanding of comprehensive functioning across 

Indian population segments is largely focused on people living with a particular disease and not 

the holistic nature of psychosocial functioning independent of any disease categorizations. Hence, 

there is an urgent need to conduct an in-depth exploration of the multidimensional nature of 

psychosocial functioning among Indian adults. 

Furthermore, much less is known about how various dimensions of psychosocial 

functioning are related to individual and contextual factors, such as socioeconomic status (SES), 

religion, and location of residence. Given the diversity of the Indian population, it is especially 
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important to bridge this gap to make informed health policy decisions, facilitate person-centered 

medical practice, and tailor health interventions to specific segments of the population. Moreover, 

although some dimensions of psychosocial functioning are widely studied in India (e.g. 

depression), other dimensions of psychosocial functioning lack adequate research prioritization 

(e.g. sleep, cognition, interpersonal relationships). These limitations are especially notable in the 

Indian public health and social science literature where the focus thus far has been on physical 

health disorders. Since India is undergoing demographic and epidemiological transitions and faces 

a double-burden of diseases, there is an urgent need to go beyond the disease-based medical model 

of research to understand the holistic psychosocial aspects of health and wellbeing as one of the 

key ways to achieve physical health wellbeing among the Indian population (Dandona et al., 2017). 

Similarly, our efforts to alleviate common mental health disorders among the Indian population 

would also largely benefit from an in-depth understanding of psychosocial indicators and their 

patterning based on sociodemographic factors. Therefore, the purpose of this study is to examine 

how psychosocial functioning is shaped by individual and contextual sociodemographic factors 

among Indian men and women using a person-centered analytic approach.  As such, the current 

study evaluates the multidimensionality of psychosocial functioning by assessing seven dimension 

of personal and social functioning and evaluating their sociodemographic contextual correlates. 

7.2 Background 

7.2.1 Theoretical Framework for the Multidimensional Nature of Psychosocial Functioning 

 The World Health Organization (WHO) defines health as “a state of complex physical, 

mental, and social well-being, and not merely the absence of disease or infirmity” (The World 

Health Organization, 1946). Inherent in this definition is the notion that health is a 

multidimensional construct with several moving elements. Similarly, the bio-psychosocial model 
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suggests that psychosocial functioning is also one of the key ingredients of human wellbeing and 

clinicians and researchers must attend to psychological, social, and biological dimensions of 

wellbeing (Borrell-Carrió et al., 2004; George & Engel, 1980). Borrowing from the WHO and bio-

psychosocial model of health, this paper defines psychosocial functioning as an individual’s 

subjective assessment of their functioning in their personal and social context. Furthermore, some 

social scientists acknowledge the WHO definition of health and argue that the lack of mental 

disorder diagnosis is not a sufficient criterion for psychosocial wellbeing (Jahoda, 1958; Ryff & 

Singer, 1998). Therefore, there is a need to go beyond the mental health disease dichotomy (e.g. 

diagnosis of depression or lack of depression) and use multiple indicators to measure 

comprehensive psychosocial functioning among subgroups of populations.  

To this end, Aneshensel (2005a) encourages mental health researchers to evaluate a full 

range of theoretically derived mental health outcomes simultaneously. For instance, people who 

do not have depression (or have not reached a detectable stage yet) may nonetheless have 

considerable psychological distress that affects their social interactions, cognition, and sleep. Yet, 

they are misclassified as being ‘well’ in a traditional social etiological model that only considers 

depression as a focal dependent variable. This leads to an undercounting of the number of people 

affected by a given social condition (e.g. poverty),especially when social conditions affect more 

than one domain of mental health (Aneshensel, 2005b). Similarly, Link & Phelan (1995) theorize 

that social conditions, such as socioeconomic status (SES), are fundamental causes of diseases. 

For example, SES patterns the availability of flexible resources, including money, knowledge, 

power, prestige, beneficial social connections, and operate at both contextual and personal level. 

This differential patterning of available resources creates sociodemographic patterns in health. 

While there is a clear link to demonstrate a sociodemographic pattern in health in the US and other 
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western countries (Hatzenbuehler et al., 2013; J. C. Phelan & Link, 2015), there is a paucity of 

research to demonstrate the salience of sociodemographic features for psychosocial functioning in 

the Indian society. Therefore, in this study, I also examine how sociodemographic characteristics 

create patterns in psychosocial functioning in the Indian context.   

7.2.2 Components of Psychosocial Functioning 

The present study evaluates psychosocial functioning using two main categories: (1) 

personal psychological functioning and (2) social functioning. Personal functioning is an 

individual’s perception of their functioning in terms of sleep, cognition, negative affect, the quality 

of life, and experience of depression. Social functioning includes perceived quality of interpersonal 

relationships and perception of social connectedness with significant others, peers, colleagues, 

community, and society.  

Social Functioning 

Two key components of social functioning are social connectedness and interpersonal 

relationships. Social connectedness can broadly be defined as social participation in a range of 

social activities, events, and organizations (Kim et al., 2015). It includes both informal 

socialization (e.g. socializing with friends, colleagues, and other members of society) and social 

engagement as such volunteering and/or membership into a political organization (Kim et al., 

2015). Social relationships and participation are essential to an individual’s overall functioning. 

For instance, research suggests that positive social relationships buffer the pathogenic impact of 

stress (S. Cohen, 2004; Umberson & Montez, 2010), reduce the risk of premature death (Holt-

Lunstad et al., 2015), and improve overall happiness (Ryff, 1995).  

The second component of social functioning includes interpersonal relationships – it 

indicates the relative ease of interactions with close social ties. Social network research indicates 
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that there is a high level of interdependence between social connectedness and interpersonal 

relationships. People who have more close interpersonal ties also tend to have a high level of social 

connectedness and similarly, a high level of social connectedness can also lead to increased close 

interpersonal ties (McPherson & Smith-Lovin, 1987; Rotolo, 2000). Although these are 

interconnected components, scholars theorize that the processes that shape an individual’s social 

connectedness and interpersonal relationships are distinct (Cornwell et al., 2008). For example, (a) 

engagement in social connectedness and interpersonal relationships may present competing 

demands on individual’s time and energy (Sundeen, 1990); and (b) social connectedness outside 

of one’s house may require higher levels of commitment for social interaction and participation 

than interpersonal relationships (Cornwell et al., 2008). Therefore, these two types of social 

functioning are interrelated and influence each other. Consequently, these two components should 

not be studied in isolation. There is an overall dearth of research to explain social connectedness 

and interpersonal relationships in the Indian context. This limits our understanding of how social 

functioning influences health among this population. Similarly, an in-depth understanding of social 

functioning can also help us identify potentially marginalized and socially isolated groups. Social 

isolation is one of the key predictors of poor health and premature death (Holt-Lunstad et al., 

2015). Thus, this study evaluates social connectedness and interpersonal relationships as two 

cornerstones of social functioning.  

Personal Functioning 

 Along with social functioning, an individual’s perception of their functioning in terms of 

sleep, cognition, negative affect, the quality of life, and experience of depression converge and 

influence each other. Indeed, research suggests that insufficient sleep for just one night interferes 

with cognition (Riegel & Weaver, 2009), decreases the ability to concentrate on daily tasks, and 
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reduces enjoyment in interpersonal relationships (Roth & Ancoli-Israel, 1999). Likewise, the 

quality of interpersonal relationships also influences subjective wellbeing and life satisfaction 

(Burns & Machin, 2013; Froh et al., 2007). Moreover, a bulk of evidence demonstrates that the 

experience of depression is associated with high negative affect, reduced cognitive functioning, 

poor sleep, and lowered quality of life (Andrews & Titov, 2007; P. A. Barnett & Gotlib, 1988; 

Denollet, 2013). Although these different indicators of personal functioning share predictors, 

antecedents, and psychosocial consequences, few studies have investigated multiple types of 

personal functioning indicators simultaneously, and even fewer have considered them independent 

of any medical disease or mental disorder categorization. Alternatively, psychosocial functioning 

is often studied as an outcome or predictor of common mental health or physical health disorder 

diagnoses (see, for example, Caruso et al., 2017; Rabin et al., 2012).  There is also paucity of 

research that describes personal functioning in the Indian context. These studies do not analyze the 

different types of psychosocial indicators individually and often combine them together to create 

a single index of overall psychosocial functioning. This prevents our understanding of specific 

variations in different indicators of psychosocial functioning and their role in creating 

sociodemographic patterning and disparities. Therefore, in this study, I evaluate seven indicators 

of psychosocial functioning simultaneously using a person-centered approach.  

7.2.3. Sociodemographic Factors Associated with the Multidimensional Psychosocial 

Functioning  

 Sociodemographic features play a salient role in patterning indicators of psychosocial 

functioning. For instance, several studies have found differences in sleep quality, cognition, 

negative affect, and quality-of-life based on sociodemographic characteristics, such as education, 

gender, and employment status (Arber et al., 2009; Cherepanov et al., 2010; Jefferson et al., 2011; 
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Lotfaliany et al., 2019). Moreover, the inverse association between age and psychosocial 

functioning is universally established– adverse psychosocial conditions accelerate aging and 

psychosocial functioning diminishes as people age (Cramm et al., 2015; Hopman et al., 2009; Lin 

et al., 2012; Malzberg, 1940; Nilsson et al., 2003; Tell & Nilsson, 2006). Likewise, there is a clear 

relationship between gender and some indicators of psychosocial functioning, such as depression, 

interpersonal relationships, and negative affect (Rosenfield & Mouzon, 2013; Seedat et al., 2009). 

Specifically, the cognitive and psychological vulnerability based on sociodemographic status may 

be more prominent for women than for men (Lei et al., 2014). Some psychosocial indicators of 

functioning also show the effects of aging early in life among women than among men (Sara et 

al., 2003). For instance, while aging is positively related to the risk of depression, studies show 

that women are more vulnerable to depression in their middle ages than men (Mirowsky, 1996; 

Tait et al., 2012). Similar nuances are found in the relationship between education and 

psychosocial functioning. For example, education improves psychosocial functioning by 

increasing economic resources for men and women (Ross & Van Willigen, 1997b) and the risk of 

depression decreases more sharply for women than for men as the level of education increases 

(Ross & Mirowsky, 2006). Thus, the effect of education is different for men and women based on 

the indicator of psychosocial functioning under evaluation. Overall, this indicates that the benefits 

incurred from advantageous sociodemographic characteristics depend on the gender and the type 

of psychosocial functioning.  

Nonetheless, our understanding of the ways in which psychosocial functioning is 

influenced based on individuals’ sociodemographic characteristics is still limited. For instance, 

Klose & Jacobi (2004) found that different types of sociodemographic disadvantages were 

associated with higher risks for mental health disorders distinctly for men and women, yet the 
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overall emotional advantages of protective sociodemographic factors (such as being married, 

employment status, parenthood, social class) apply equally to men and women. Similarly, research 

shows that while women experience higher levels of psychological distress, they also experience 

other psychosocial advantages. For example, women accrue more intimate social ties, mobilize 

higher levels of social support during periods of stress than men, and lend more social support to 

significant others than men (Belle, 1987; Kawachi & Berkman, 2001; Wethington et al., 1987). 

Similarly, because of higher vulnerability to the effects of stress and psychological distress (Belle, 

1987), one might expect that women also report lower quality of life than men. However, the 

results of gender-differences in quality of life are mixed. For instance, Linzer et al., (1996) found 

that gender differences in reported quality of life are eliminated when accounted for mental health 

disorders. Likewise, even though poor quality and duration of sleep creates daily life disturbances 

equally for men and women (Groeger et al., 2004), effects of sleep disturbances on cognitive and 

emotional functioning more pronounced among women than among men (Santhi et al., 2016; van 

der Helm et al., 2010). Therefore, the effect of a particular type of psychosocial indicator (such as 

sleep) is interrelated to other types of psychosocial indicators (such as cognition) and this 

relationship is different based on gender and other sociodemographic characteristics. This also 

suggests that although these psychosocial indicators are distinct from each other, they are not 

isolated and independent. Similarly, research shows that the relationship between 

sociodemographic characteristics and psychosocial functioning is non-linear and nuanced. 

However, because social science research is still nascent in India, there is very little research 

evidence to explain these patterns in Indian society. Thus, there is a need to evaluate these 

relationships in the Indian context. Therefore, considering different indicators of psychosocial 
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functioning simultaneously will provide new insights into the understanding of mental and 

physical health and vulnerabilities in this population. 

In addition, advances have been made in identifying possible social, psychological, 

cognitive, and sociodemographic components of psychosocial functioning among individuals, but 

there has been little ‘cross-talk’ between these lines of investigation. For example, studies describe 

sociodemographic correlates of psychosocial functioning, such as sleep and cognition (Grandner 

et al., 2010; Jefferson et al., 2011), but very few studies evaluate these distinct indicators together. 

This particularly limits our understanding of mental and physical health among Indian populations. 

There is a growing understanding of sociodemographic correlates of physical health in India 

(Haddad et al., 2012; Kinra et al., 2010); however, understanding how social context affects mental 

functioning is still limited. Thus, additional research is warranted to understand how different 

facets of psychosocial functioning are distributed among different subgroups of the population. 

This is especially important, as India’s diversity in terms of geopolitical context, language, cultural 

norms, public infrastructural resources, and environmental resources cannot be overstated. 

Moreover, given that social norms and implicit rules that guide behaviors, decisions, and 

opportunities are still deeply rooted in patriarchal values and oppressive social status hierarchies 

(such as gender, social caste), there is a need to evaluate how sociodemographic factors influence 

psychosocial functioning in distinct ways for men and women.  

7.2.4. Rationale of The Current Study 

The overall purpose of this study is to identify subgroups of psychosocial functioning by 

using comprehensive indicators of psychosocial functioning. Based on this purpose, this study 

asks, Research Question 1: Are there distinct latent classes (that is, subgroups) of psychosocial 

indicators based on seven distinct dimensions of psychosocial functioning among men and 
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women? Here, psychosocial functioning is measured in terms of personal functioning (depression, 

quality of life, sleep, cognition, negative affect) and social functioning (interpersonal relationships 

and social connectedness). This study uses a latent class analysis (LCA) approach to identify these 

subgroups separately among men and women. LCA is a statistical technique that allows us to 

identify the hidden population subgroups as it empirically determines discrete latent variables 

(constructs that are not observed directly) from two or more variables to form population sub-

groups (Hagenaars & McCutcheon, 2002). These subgroups are unique to one another but the 

individuals within the subgroups are similar to one another. LCA provides the probability of a 

particular individual in the sample belonging to a latent class (Monga et al., 2007). LCA is useful 

in situations where the goal to examine a complex construct that has multiple facets requiring 

measurement of several constructs. In the context of the present study, LCA helps us to identify 

how multiple levels of psychosocial functioning indicators interact to create distinct subgroups of 

individuals. 

Furthermore, based on extant research and theory, it is likely that age and socioeconomic 

status (SES) in terms of education, employment, income, childhood SES, and other contextual and 

personal indicators such as marital status, social caste, religion, location of residence would 

influence levels of psychosocial functioning among men and women (Brinkerhoff et al., 1997; 

Onur & Velamuri, 2016; Panda et al., 2012). Therefore, given the heterogeneous patterns of 

psychosocial functioning and that latent classes may have different characteristics in terms 

sociodemographic features of an individual, the present study also asks Research Question 2: Is 

membership in latent classes of psychosocial functioning associated with age, SES, social caste, 

religion, marital status, and location of residence (urban vs. rural) among Indian men and women?   
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7.3. Methods 

7.3.1. Data 

Data for this study came from the World Health Organization’s SAGE (WHO Longitudinal 

Study of Global Aging and Adult Health) Wave 1 2007-2010. SAGE Wave 1 is a nationally 

representative data that covers a broad range of topics, with a focus on health, disability, disease 

risk factors, stress, happiness, social connection, economic well-being, caregiving, health care 

utilization, and health systems responsiveness (Kowal et al., 2010). The WHO uses standardized 

sampling procedures, administration protocols, interviewer training, and questionnaire design, 

translational protocols and variable definitions, which allowed for enough statistical power for the 

analyses. The survey instruments used in this study have been validated for Indian populations 

using a subset of the sample (Kowal et al., 2010; Ng et al., 2009).  

The WHO SAGE respondents were selected using a stratified, multistage, random cluster 

sampling design (Kowal, Chatterji, et al., 2012; World Health Organization, 2020). The primary 

sampling units (PSU) were stratified by region and location using the Census Enumerated Area 

(CAE) as the sampling frame. Within each stratus, enumeration areas were selected independently 

with probability proportional to the size of the region. India has a total of 28 states and 7 union 

territories. Nineteen of the 28 Indian states were included in the design representing 96% of the 

population. Out of these 28 states, six states were selected based on their geographic location and 

level of development. The final strata were defined by the six states: (Assam, Karnataka, 

Maharashtra, Rajasthan, Uttar Pradesh, and West Bengal), and location of residence (urban or 

rural). Therefore, there were a total number of 12 strata. The 2000 Census demarcation was used 

as the sampling frame. Two-stage and three-stage sampling was adopted in rural and urban areas, 

respectively. PSUs in rural areas (villages) and in urban areas (city wards) were selected 
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probability proportional to size. The secondary sampling units (households) were selected using 

systematic sampling. The tertiary sampling units (individuals) were selected using Kish tables 

(Lavrakas, 2008).  

7.3.2. Sample  

All PSUs and households selected for the WHO Health Study (WHS)/SAGE Wave 0 

survey were included in SAGE Wave 1. All samples from WHO SAGE 0 who were 50+ years of 

age were visited again as a part of the SAGE 1 data collection procedure. SAGE Wave 1 included 

a total of 11,230 completed interviews: 4,670 interviews with individuals aged 18-49 (3,625 

women and 1,045 men) and 6,560 interviews with individuals aged 50-plus (3,256 women and 

3,304 men; World Health Organization, n.d.). All interviewers used a standardized comprehensive 

interview guide to aid data collection. Respondents were not required to be able to read and write. 

However, depending on their age, and cognition, as well as the place where they come from, 

written prompts were provided to respondents, as a memory aid for some questions or concepts 

may be more difficult to understand than others. All interviews lasted for 90 to 120 minutes 

depending on the nature of respondents. The preferred condition for interviewing respondents was 

in private, with no other member of the household present. If total privacy is not possible, the 

respondents were given an option to be interviewed outside the house or where they felt 

comfortable discussing sensitive information.  

7.3.3. Measures 

Outcome variables  

The present study used indicators of psychosocial functioning to create latent classes of 

Indian men and women. The continuous indicators were transformed into dichotomous variables 

to facilitate creation of latent classes to identity subgroups of psychosocial functioning among 
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Indian men and women. Creation of binary dichotomous variables of psychosocial functioning 

(high/low functioning for a given indicator) was also necessary to run LCA model using STATA 

15.1 (Lanza et al., 2015). A procedure for LCA is available as a STATA-plugin free of charge at 

http://methodology.psu.edu/. All procedures used for creating the dichotomous variables are 

described in detail below: 

Quality of life 

The WHO Quality of Life brief (WHOQOL-bref) inventory was used to measure the level 

of perceived quality of life among study participants (Kowal, Chatterji, et al., 2012). The 

WHOQOL- bref does not provide a cut-off point to delineate better or worse quality of life (Silva 

et al., 2014). However, two commonly used approaches to create cut-offs for subjective quality of 

life and subjective wellbeing into binary variables are ‘70% of the maximum score’ and ‘1 standard 

deviation (SD) below the mean’ (Al-Fayez & Ohaeri, 2011; Cummins, 2005). When I used the 

‘70% of the maximum score’ cut-off categorized 44% of the total population (43% men and 44% 

of women) into the ‘low quality of life’ group. The cut-off point of ‘1 SD below the mean’ 

categorized 14.23% of the total population (13% of men and 15% of women) into the ‘low quality 

of life’ group.  

Two Receiver-Operating Characteristic curve (ROC) were created to assess the diagnostic 

ability of the two different cut-off points. Receiver operating characteristic (ROC) curve is the plot 

that depicts the trade-off between the sensitivity and 1-specificity across a series of cut-off points 

when the diagnostic test is continuous or on ordinal scale (minimum 5 categories; Kumar & 

Indrayan, 2011). The ROC curve is useful to evaluate the discriminant ability of a test to select 

absence or presence of a condition (in this case, absence or presence of low quality of life) and 

comparing the efficacy of two more tests for classifying a condition (in this case, two different cut-

http://methodology.psu.edu/
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off points based on two different approaches). I used the total area under ROC as an index for 

measuring performance of the two cut-off points. The larger the total area under the curve, the 

better efficiency of the cut-off point. The total area under the curve when the cut-off was set to 

‘70% of maximum score’ was 0.62. The total area under the curve when the cut-off was set to 1-

SD below the mean was 0.73. Therefore, I decided to use 1-SD below the mean as a cut-off to 

create a binary (low/high) quality of life variable. People below the -1 SD cut-off were assigned 

value of (1) Low Quality of Life and people above the cut-off point were assigned a value of (0) 

High Quality of Life.  

Sleep 

There were no standardized cut-off points for the sleep difficulty sub-scale of the WHO 

SAGE survey (Kowal et al., 2010). Therefore, I used ROC curve analysis to evaluate the most 

effective cut-off for the study sample. First, I created a cut-off based on ‘1 SD above the total 

mean’ score (M = 3.77; SD = 1.93) of the sleep difficulty scale. Second, I created a second variable 

by using a cut-off by collapsing Likert-type response category options into two groups. I recorded 

(1) High sleep difficulties for responses that indicated their sleep difficulties as either moderate, 

severe, or extreme/cannot do, and (0) Low sleep difficulties for responses that indicated their sleep 

difficulties as none, or mild. The classification that used ‘1 SD above the mean’ as cut-off 

categorized 19.32% of the total population (17% men and 21% of women) into the ‘High Sleep 

Difficulties’ group. The cut-off point created by using Likert-type response categories categorized 

33.23% of the total population (32% of men and 34% of women) into the ‘High Sleep Difficulties’ 

group. I then conducted the ROC analysis and found that the total area under the curve for the cut-

off created by collapsing Likert type response was 0.64. The total area under the curve for the cut-

off created by using ‘1 SD above mean’ was 0.66. Therefore, I decided to use 1-SD above the 
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mean as a cut-off to create a binary (low/high) sleep difficulties variable. People above the -1 SD 

cut-off were assigned the value of (1) High Sleep Difficulties and people above the cut-off point 

were assigned a value of (0) Low Sleep Difficulties.  

Social connectedness 

 There were no standardized cut-off points for the WHO social connectedness scale (Kowal 

et al., 2010). There are multiple ways of defining low or high social connectedness in the existing 

research. For example, Richards (2016) used the criteria of having 3 or more strong social ties 

(friends) and being active in at least one social organization (political, religious, or social 

establishment) as a cut-off point for low/high social connectedness. Whereas, other researchers 

have used one SD above the mean to be a cut-off point for differentiating between low social 

connectedness vs. high social connectedness (Arango et al., 2016; Pretty et al., 1994). I conducted 

a ROC analysis to evaluate whenever the cut-off point of ‘one SD below the mean’ was efficient 

for categorizing individuals into high/low social connectedness categories. The ‘1 SD below the 

mean’ cut-off point categorized 11.62% of the total population into the ‘Low Social 

Connectedness’ group (6% of men and 15% of women). The total area under the curve for the cut-

off created by using ‘1SD below mean’ was 0.65. Therefore, I decided to use 1-SD above the mean 

as a cut-off to create a binary (low/high) social connectedness indicator. People below the -1 SD 

cut-off were assigned value of (1) Low Social Connectedness and people above the cut-off point 

were assigned a value of (0) High Social Connectedness. 

Negative Affect 

 To determine a cut-off for creating a binary negative affect variable I followed two 

methods. First, based on the methodology used by previous researchers (Peterson & Janssen, 

2007), I used one SD above the mean to categorize ‘High Negative Affect’. The cut-off point 
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created by using ‘1 SD above the mean’ categorized 20% of the total population (18% of men and 

22% of women) into the ‘High Negative Affect’ group. Second, I created a cut-off by recording 1 

as “High Negative Affect” for responses that indicated their negative affect as (moderate, severe, 

or extreme/cannot do) and 0 as “Low Negative Affect” for responses that indicated their negative 

affect as (none, or mild). The cut-off point created by using Likert-type responses categorized 

35.87% of the total population (34% of men and 37% of women) into the ‘High Negative Affect’ 

group. The ROC analysis was then conducted and found that the total area under the curve for the 

cut-off created by using Likert type response was 0.73. The total area under the curve for the cut-

off created by using ‘1-SD above mean’ was 0.77. Therefore, I decided to use 1-SD above the 

mean as a cut-off to create a binary (low/high) negative affect variable. People above the -1 SD 

cut-off were assigned value of (1) High Negative Affect and people above the cut-off point were 

assigned a value of (0) Low Negative Affect. 

Cognition 

Previous research has used normative mean and standard deviation to create cut-offs for 

cognitive tests (Baker et al., 2018; Brookes et al., 2015). Therefore, to determine a cut-off for 

creating a binary cognitive difficulty variable I followed two methods. First, I used one SD above 

the mean to categorize ‘High Cognitive Difficulties’. The cut-off point created by using ‘1 SD 

above the mean’ categorized 23.79% of the total population (22% of men and 25% of women) into 

the ‘High Cognitive Difficulties’ group. Second, I created a cut-off by recording (1) High 

Cognitive Difficulties for responses that indicated their cognitive difficulties as moderate, severe, 

or extreme/cannot do, and (0) Low Cognitive Difficulties for responses that indicated their 

cognitive difficulties as none, or mild. The cut-off point created by collapsing Likert-type 

responses categorized 31.18% of the total population (30% of men and 33% of women) into the 
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‘High Cognitive Difficulties’ group. I then conducted the ROC analysis and found that the total 

area under the curve for the cut-off created by using Likert type response was 0.73. The total area 

under the curve for the cut-off created by using ‘1-SD above mean’ was 0.76. Therefore, I decided 

to use 1-SD above the mean as a cut-off to create a binary (low/high) cognitive difficulties variable. 

People above the -1 SD cut-off were assigned value of (1) High Cognitive Difficulties and people 

above the cut-off point were assigned a value of (0) Low Cognitive Difficulties.  

Interpersonal difficulties 

In absence of a standardized or clinical cut-off, I followed the same methodological 

approach as an approach to create a binary ‘cognitive difficulties’ and ‘sleep difficulties’ variables. 

First, I used one SD above the mean to categorize ‘High Interpersonal Difficulties’. The cut-off 

point created by using ‘1 SD above the mean’ categorized 14.81% of the total population (13% of 

men and 16% of women) into the ‘High Interpersonal Difficulties’ group. Second, I created a cut-

off by recording (1) High Interpersonal Difficulties for responses that indicated their cognitive 

difficulties as moderate, severe, or extreme/cannot do and (0) Low Interpersonal Difficulties for 

responses that indicated their cognitive difficulties as (none, or mild). The cut-off point created by 

using Likert-type responses categorized 33% of the total population (32% of men and 34% of 

women) into the ‘High Interpersonal Difficulties’ group. I then conducted the ROC analysis and 

found that the total area under the curve for the cut-off created by using Likert type response was 

0.70. The total area under the curve for the cut-off created by using ‘1-SD above mean’ was 0.75. 

Therefore, I decided to use 1-SD above the mean as a cut-off to create a binary (low/high) cognitive 

difficulties variable. People above the -1 SD cut-off were assigned value of (1) High Interpersonal 

Difficulties and people above the cut-off point were assigned a value of (0) Low Interpersonal 

Difficulties.  



 

 
142 

Sociodemographic variables 

Age 

Following the United Nation’s international guidelines for age categorizations, I created five age 

categories. Respondents between 18-24 years of age were coded as (0) Young Adults, respondents 

between 25-45 years were coded as (1) Adults, respondents between 46-65 were coded as (2) 

Middle-aged adults, respondents between 66-80 years were coded as (3) Older Adults and 80+ 

year old respondents were coded as (4) Elderly (United Nations, 1982). 

Education 

Respondents’ education level was coded as categorical variable with five levels. It was measured 

by categorizing the last completed grade level where (0) no formal education, (1) for less than 

secondary school completed (<7 years of schooling), (2) for secondary school completed (7 years 

of schooling), (3) high school (between and ‘7-12 years of schooling) and (4) for some college and 

or post graduate education.  

Income quintiles 

Respondents’ income was treated as a categorical variable with five levels representing the (1) 

Poorest, (2) Poorer, (3) Middle, (4) Richer and (5) Richest in terms of income. WHO SAGE dataset 

reports a validated asset (wealth) score index that was derived using WHO standard approach to 

estimating permanent income from survey data on household ownership of durable goods, 

dwelling characteristics, neighborhood, access to water, electricity, sanitation (Vellakkal et al., 

2013).  
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Caste 

Social caste was coded as a categorical variable with four levels: (1) General Caste, (2) Scheduled 

Caste, (3) Scheduled Tribe, (4) Other (constituting respondents who do not have a caste or the 

respondents who belonged to ‘other backward castes’). 

Marital status 

Marital status was captured as a categorical variable with three groups, (0) Currently Married, (1) 

Never married, (2) Widowed and (3) Other (separated/divorced). 

Location 

Place of residence was categorized into two groups – (1) Rural and (0) Urban. WHO SAGE dataset 

reports this classification for respondents based on their geographic location. 

Religion 

Around 84% of respondents identified themselves as Hindu and a little over 12% of participants 

reported being Muslims. Therefore, religion was be captured as a categorical variable three groups, 

(1) Hindu and (2) Muslim and (3) to capture all ‘Other’ religious groups (Jainism, Sikhism, 

Buddhism, and Christianity). 

Employment status 

Employment status was captured as a categorical variable with four groups: (0) Private Sector, (1) 

Unemployed, (2) Public Sector, (3) Self-employed, (4) Informal Employment. 

7.3.4. Analytic Strategy  

First, the estimated weighted means and percentages of key study variables were estimated; 

chi-square tests were used to assess significant men-women differences (Table 11). LCA is an 

optimal strategy for identifying unobserved (latent) groups represented in a heterogeneous sample. 

The STATA LCA Plug-in was used to perform the analysis (Lanza et al., 2015). Seven binary 
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(low/high) measurement items (interpersonal difficulty, cognitive difficulty, negative affect, 

depression, quality of life, social connectedness and sleep difficulty) were included in the model. 

To identify a finite number of latent classes, a series of latent class models were estimated by 

increasing the class size in every model. I then examined models with one latent class, two latent 

classes, and so on. For each model, I assessed whether there was an improvement in model fit as 

compared to the previous model with fewer classes. Multiple model fit indexes including degrees 

of freedom, log likelihood ratio, Akaike information criterion (AIC), Bayesian information 

criterion (BIC), and adjusted BIC (aBIC) were evaluated (see Table 12 for women and Table 14 

for men). As the number of classes increased, AIC, BIC, and adjusted BIC decreased, indicating 

improved model fit. Meaningfulness and distinctiveness of each class were also carefully 

considered to arrive at the best fitting model. In other words, the study took into consideration how 

well a final solution model will be interpreted, how distinct each solution model was as compared 

to a model with fewer classes, and how easily could the classes be labeled to reflect a distinct sub-

group (see Table 13 and Table 15 for men). All analyses were performed separately for men and 

women.  

Next, to evaluate whether the membership into the latent classes was related to 

sociodemographic characteristics, the association between each sociodemographic characteristic 

and latent class membership was evaluated using chi-squared tests of significance (see Table 16 

for women and Table 17 for men). I used percentage of class membership by each 

sociodemographic variable to describe characteristics of each latent class. All analyses were 

conducted in STATA 15.1.  
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7.4 Results 

Table 11. Weighted percent distribution of selected demographic characteristics by gender, 

WHO SAGE India Wave 1 (2007/10) 

 
 

As reported in Study # 1, Table 1 shows the sample descriptive characteristics by gender. 

Majority of the sample belonged to early adulthood age category (26-45 years; 52.3%). Among 

men, 27.1% reported having completed less than primary school education (less than 5 years of 

school); however, 48.7% of the women reported no formal education. Thus, women were more 

p

N % N % N % 

Age Group <.0001

18-25 (Young Adults) 1,778 14.6 487 10.4 1,405 18.8

26-45 (Early Adults) 6,379 52.3 2,516 53.4 3,832 51.2

46-65 (Middle-Aged Adults) 3,194 26.2 1,373 29.2 1,742 23.3

66-80 (Older Adults) 809 6.6 326 6.9 476 6.4

80+ (Elderly) 38 0.3 7 0.2 35 0.5

Education <.0001

College + 1,036 8.5 766 12.6 270 4.4

High School 1,781 14.6 1,164 19.2 616 10.0

Secondary School 1,981 16.2 1,189 19.6 792 12.9

Less than secondary school 3,115 25.5 1,644 27.1 1,471 24.0

No formal education 4,285 35.1 1,299 21.4 2,986 48.7

Income Quintiles 0.447

Poorest 2,464 20.3 1,233 20.5 1,231 20.2

Poorer 2,573 21.2 1,258 20.9 1,315 21.6

Middle 2,410 19.9 1,232 20.4 1,178 19.3

Richer 2,176 18.0 1,066 17.7 1,110 18.2

Richest 2,497 20.6 1,238 20.5 1,260 20.7

Caste 0.02

General 6,790 60.7 3,422 60.1 3,369 61.3

Scheduled Caste 2,141 19.1 1,147 20.2 994 18.1

Scheduled Tribe 719 6.4 356 6.3 363 6.6

Other 1,538 13.7 768 13.5 769 14.0

Marital Status <.0001

Married 9,967 81.7 5,196 85.7 4,771 77.8

Never Married 1,161 9.5 649 10.7 512 8.3

Widowed 1,000 8.2 200 3.3 800 13.1

Other 70 0.6 19 0.3 51 0.8

Religion 0.701

Hindu 9,456 84.2 4,777 83.6 4,679 84.8

Muslim 1,386 12.3 720 12.6 666 12.1

Others 388 3.5 217 3.8 171 3.1

Location 0.007

Urban 3,133 25.7 1,430 23.6 1,703 27.8

Rural 9,065 74.3 4,633 76.4 4,431 72.2

Employment Status <.0001

Not working 3,315 29.5 199 4.6 3,811 55.4

Public Sector 602 5.4 375 8.6 137 2.0

Private Sector 1,005 9.0 505 11.6 426 6.2

Self-Employed 3,673 32.7 2,100 48.3 1,139 16.6

Informal Employment 2,632 23.4 1,168 26.9 1,368 19.9

Notes: Weighted frequencies and percentages are shown; chi-square tests were conducted to evaluate the group differences between men and women

Total Men Women
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likely to report lower rates of education than men (p < .0001). A majority of the sample belonged 

to the ‘General caste’ category (60%) and reported being currently married (81.7%). Women 

were more likely to report being widowed (13.1%) than men (3.3%) (p < .0001). A majority of 

the sample also reported being Hindu (84.2%) and living in an urban area (74.3%). Men (76.4%) 

were more likely to live in urban areas than women (72.2%; p = .007). Most of the men reported 

being ‘self-employed’ (48.3%) followed by informal employment (26.9%), whereas, a majority 

of women reported ‘not working’ (55.4%) followed by informal employment (19.9%). Thus, 

men were more likely to report employment status than women (p < .0001). There were no 

significant gender differences based on reported levels of income and religion.  

Table 2 indicates that, overall, women were more likely to experience depression, higher 

cognitive difficulties, higher levels of negative affect, higher levels of sleep difficulties, lower 

quality of life, higher levels of interpersonal difficulties, and lower levels of social connectedness 

than their men counterparts (all p < .05; see Table 2).  

7.4.1. Research Question 1: Latent Class Analysis for Men and Women 

Women: 

A four-class model provided the best fit with good convergence for women (see Table 3). 

Based on the fit criteria and meaningfulness of the groups, four classes for women were identified 

(see Figure 1). The classes were (1) Low psychosocial functioning (n = 472, % = 7.03); (2) High 

cognitive difficulties (n = 729, % = 10.85); (3) High sleep difficulties and negative affect (n = 683, 

% = 10.16); (4) High Psychosocial functioning (n = 4,832, % = 71.96). Class-specific item-

probabilities for four latent classes of psychosocial functioning among women are reported in 

Table 4. Women in low psychosocial functioning class had low item-response probabilities on 

depression (0.31) but reported high item-response probabilities on sleep (0.83), cognition (0.95), 
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interpersonal relationships difficulties (0.76), high negative affect (0.80), low quality of life (0.71), 

and low social connectedness (0.73). Women in high cognitive difficulties class had high item-

response probabilities on cognitive difficulties (0.66) but low item-response probabilities on all 

other indicators of psychosocial functioning. Women in high sleep difficulties and negative affect 

had high item-response probabilities on sleep difficulties (0.54) and negative affect (0.73). Women 

in high psychosocial functioning had low-item response probabilities on sleep difficulties (0.04), 

cognitive difficulties (0.00), negative affect (0.04), and depression (0.03); whereas, high item-

response probabilities on quality of life (0.96) and social connectedness (0.84), indicating high 

levels of overall psychosocial functioning (see Table 4 and figure 1).  

Table 12. Fit Statistics for Latent Class Analysis - Women 

 
 

Table 13. Class Specific Item Response Probabilities for Four Latent Class Models of 

Psychosocial Functioning - Women 

 
 

 

Number of Latent 

Classes
DF BIC aBIC AIC LL

1 120 5819 5797 5772 -22193

2 112 947 899 845 -19721

3 104 695 622 538 -19560

4 96 462 364 251 -19409

5 99 515 391 250 -19400

Table 3: Fit Statistics for Latent Class Analysis - Women

Notes: DF = Degrees of freedom; BIC = Bayesian Information Criterion; aBIC = Adjusted 

Bayesian Information Criterion; AIC = Akaike Information Criterion; LL = Log Likelihood

Latent Class
Psychosocial 

Functioning Indicator

Cognitive 

Difficulties
Sleep Difficulties Negative Affect Depression Quality of Life

Interpersonal 

Difficulties

Social 

Connectedness

Class 1 Low 0.05 0.17 0.20 0.69 0.71 0.24 0.73

Class 1 High 0.95 0.83 0.80 0.31 0.29 0.76 0.27

Class 2 Low 0.34 0.77 0.88 0.94 0.10 0.67 0.10

Class 2 High 0.66 0.23 0.12 0.06 0.90 0.33 0.90

Class 3 Low 0.74 0.46 0.27 0.69 0.34 0.92 0.20

Class 3 High 0.26 0.54 0.73 0.31 0.66 0.08 0.80

Class 4 Low 1.00 0.96 0.96 0.97 0.04 0.96 0.16

Class 4 High 0.00 0.04 0.04 0.03 0.96 0.04 0.84

Table 4: Class Specific Item Response Probabilities for Four Latent Class Model of Psychosocial Functioning Among Women
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Figure 6. Class Specific Item Response Probabilities for Latent Class Analysis - Women 

 
 

Men: 

A three-class model provided the best fit with good convergence for men (see Table 4). 

Although in terms of fit indices, a four-class model provided a slightly better fit than a three-class 

model, the improvements in fit indices very small. Therefore, by also considering meaningfulness 

of classes, a three-class model was selected for men. Class-specific item-probabilities for four 

latent classes of psychosocial functioning among men are reported in Table 6 and Figure 2. The 

classes were (1) Low Psychosocial Functioning (n = 139, % = 3.28); (2) Moderate Personal 

Functioning (n = 438, % = 10.3); (3) High Psychosocial Functioning (n = 3,676, % = 86.42). Men 

in low psychosocial functioning class had high item-response probabilities on sleep (0.86), 

cognition (0.97), interpersonal relationships difficulties (0.79), high negative affect (0.87), low 

quality of life (0.76). Men in Moderate Personal Functioning class had moderate to high item-

response probabilities on cognitive difficulties (0.45), sleep difficulties (0.43), negative affect 

(0.41). Men in high psychosocial functioning class had low-item response probabilities on sleep 



 

 
149 

difficulties (0.03), cognitive difficulties (0.06), negative affect (0.05), and depression (0.02); 

whereas, high item-response probabilities on high quality of life (0.96) and high social 

connectedness (0.96), indicating high levels of overall psychosocial functioning (see Table 6).  

Table 14. Fit Statistics for Latent Class Analysis - Men 

 
 

Table 15. Class Specific Item Response Probabilities for Four Latent Class Models of 

Psychosocial Functioning - Men 

 
 

Number of Latent 

Classes
DF BIC aBIC AIC LL

1 120 3652 3630 3608 -12144

2 112 549 502 454 -10559

3 104 444 371 298 -10473

4 96 400 302 203 -10418

Table 5: Fit Statistics for Latent Class Analysis - Men

Notes: DF = Degrees of freedom; BIC = Bayesian Information Criterion; aBIC = Adjusted 

Bayesian Information Criterion; AIC = Akaike Information Criterion; LL = Log Likelihood

Latent Class
Psychosocial 

Functioning Indicator

Cognitive 

Difficulties
Sleep Difficulties Negative Affect Depression Quality of Life

Interpersonal 

Difficulties

Social 

Connectedness

Class 1 Low 0.03 0.14 0.13 0.70 0.76 0.21 0.27

Class 1 High 0.97 0.86 0.87 0.30 0.24 0.79 0.73

Class 2 Low 0.55 0.57 0.59 0.78 0.27 0.71 0.09

Class 2 High 0.45 0.43 0.41 0.22 0.73 0.29 0.91

Class 3 Low 0.94 0.97 0.95 0.98 0.04 0.97 0.04

Class 3 High 0.06 0.03 0.05 0.02 0.96 0.03 0.96

Table 6: Class Specific Item Response Probabilities for Three Latent Class Model of Psychosocial Functioning Among Men
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Figure 7. Class Specific Item Response Probabilities for Latent Class Analysis - Men 

 
 

7.4.2. Research Question 2: Association between latent class membership and 

sociodemographic characteristics 

Women: 

There was a statistically significant difference in the psychosocial functioning latent class 

membership and key sociodemographic characteristics among women, including age, education, 

income, caste, marital status, location of residence, religion, and employment status (all p < .05). 

Middle-aged women (46-65 years old) were more likely to belong to ‘Overall low psychosocial 

functioning’. The latent class four ‘High Psychosocial Functioning’ was characterized by a high 

proportion of early adult women (25-45 years old, n = 2449, 56%). However, the latent class two 

‘High Cognitive Difficulties’ and the latent class three ‘High Sleep Difficulties and Negative 

Affect’ also characterized by the highest probability of women from the early adult age-group (n 

= 411, 44%, and n = 389, 53%, respectively). However, the majority of the young adult women 

(18-24 years old) belonged to latent class four ‘Overall High Psychosocial Functioning’. All 

associations were significant at <.0001 p values. The latent class one ‘Low Psychosocial 
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Functioning’, the latent class two ‘High Cognitive Difficulties’, and the latent class three ‘High 

Sleep Difficulties and Negative Affect’ were all characterized by high proportions of women who 

reported no formal education (76%, 71%, and 61%, respectively). In terms of income, women who 

belonged to the poorest income groups were more likely to belong to latent class one ‘Low 

Psychosocial Functioning’ (n = 193, 31%). Similarly, the latent class two ‘High Cognitive 

Difficulties’ and the latent class three ‘High Sleep and Affect Difficulties’ were characterized by 

women who belonged to the poorest income quintiles (24% and 25%, respectively). Women from 

the richest income group were more likely to belong to the latent class four ‘High Psychosocial 

Functioning’ (n = 1,034, 23%). Women who belonged to the general caste group reported being 

married and reported being Hindu were more likely to belong to the latent class four ‘High 

Psychosocial Functioning’ (62%, 81%, and 86%, respectively). The latent class one ‘Low 

Psychosocial Functioning’ was characterized by women from the rural areas (n = 502, 79%). The 

latent class one ‘Low Psychosocial Functioning’ and the latent class two ‘High Cognitive 

Difficulties’ and the latent class four ‘High Sleep and Affect Difficulties’ were characterized by a 

high proportion of women who reported being unemployed (49%, 46%, and 48%, respectively).  
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Table 16. Bivariate Association Between Sociodemographic Characteristics and Latent Classes 

for Women 

 
 

Men: 

There was a statistically significant difference in the psychosocial functioning latent class 

membership and key sociodemographic characteristics among men, including age, education, 

income, marital status, religion, and employment status (all p < .05). However, there was no 

statistically significant difference in the latent class membership and reported caste and location 

Latent Class

Latent Class Name P-value

N % N % N % N %

Age <.0001

18-24 Young Adults 12 1.93 43 4.57 40 5.48 972 22.06

25-45 (Early Adults) 193 30.61 411 43.54 389 52.99 2449 55.59

46-65 (Middle-Aged Adults) 259 40.91 351 37.21 245 33.40 842 19.12

66-80 (Older Adults) 147 23.32 133 14.04 57 7.77 138 3.14

80+ (Elderly) 20 3.24 6 0.63 3 0.36 4 0.08

Education <.0001
College + Post Grad 0 0.00 5 0.54 10 1.32 252 5.72

High School 10 1.60 20 2.16 35 4.75 550 12.49

Secondary School 16 2.61 42 4.45 50 6.75 696 15.80

Less than secondary school 125 19.84 210 22.27 189 25.73 1064 24.16

No formal education 480 75.95 666 70.58 451 61.45 1842 41.82

Income Quintiles <.0001

Poorest 193 30.50 231 24.49 187 25.48 776 17.61

Poorer 151 23.89 206 21.81 183 24.97 907 20.60

Middle 138 21.78 195 20.64 147 20.04 847 19.22

Richer 80 12.70 160 16.93 131 17.90 842 19.11

Richest 70 11.12 152 16.14 85 11.61 1034 23.47

Caste <.001

General Caste 385 60.88 597 63.28 403 54.87 2736 62.11

Scheduled Caste 124 19.69 195 20.69 153 20.82 757 17.19

Scheduled Tribe 46 7.32 87 9.17 36 4.96 274 6.23

Other 77 12.11 65 6.86 142 19.34 638 14.47

Marital Status <.0001

Currently Maried 374 59.19 722 76.51 535 72.91 3567 80.96

Never Married 5 0.87 35 3.72 9 1.26 459 10.41

Widowed 247 39.02 178 18.88 172 23.44 354 8.04

Other 6 0.91 8 0.89 18 2.39 26 0.58

Location <.05

Urban 130 20.57 201 21.34 192 26.15 1324 30.06

Rural 502 79.43 743 78.66 542 73.85 3081 69.94

Religion <.001

Hindu 498 78.82 768 81.33 611 83.28 3812 86.55

Muslims 123 19.51 140 14.81 105 14.32 458 10.40

Other 11 1.68 36 3.86 18 2.40 135 3.06

Employment Status <.0001

Private Sector 24 3.73 35 3.70 58 7.87 287 6.51

Unemployed 307 48.55 439 46.48 354 48.26 2567 58.28

Public Sector 10 1.57 12 1.26 10 1.30 101 2.30

Self-Employed 94 14.95 233 24.64 106 14.42 695 15.78

Informal Employment 197 31.20 226 23.93 207 28.14 754 17.12

Notes: Weighted frequencies and percentages are shown; chi-square tests were conducted to evaluate the group differences between latent classes

Class One: Low 

Psychosocial 

Functioning

Class Two: High 

Cognitive Difficulties

Class Three: High 

Sleep and Affect 

Difficulties

Class Four: High 

Psychosocial 

Functioning

TABLE 7.  Bivariate Association Between Sociodemographic Characteristics and Latent Classes for Women

 WHO SAGE India, Wave 1 (2007)

Latent Class 1 Latent Class 2 Latent Class 3 Latent Class 4
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of residence among male respondents. Latent class one ‘Low Psychosocial Functioning’ was 

characterized by a high number of middle-aged adults (n = 105, 35%). Similarly, latent class two 

‘Moderate Personal Functioning’ was characterized by a high number of middle-aged adults (n = 

342, 45%). However, early adults (25-45 years) had a high probability of belonging to the latent 

class one ‘High Psychosocial Functioning’ (n = 1,818, 57%). All associations were significant at 

<.0001 p values. In terms of education, the proportions of less than secondary school educated (n 

= 112, 38%) and men without any formal education (n = 85, 29%) were highest in latent class one 

‘Low Psychosocial Functioning’ than across any other two latent classes (p< .05). The proportion 

of men from the poorest income groups was significantly higher in latent class one ‘Low 

Psychosocial Functioning’ (n=120, 40%) and latent class two ‘Moderate Personal Functioning’ 

(n=208, 27%). The proportion of men from the richest income groups was significantly higher in 

latent class three ‘High Psychosocial Functioning’ (n=689, 22%). The latent class one ‘Low 

Psychosocial Functioning’ was also characterized by men who reported being self-employed (n = 

170, 57%). The proportion of Muslim men was higher in the latent class one ‘Low Psychosocial 

Functioning’ (n = 82; 27.37%) than the other two latent classes (p <.001).  
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Table 17. Bivariate Association Between Sociodemographic Characteristics and Latent Classes 

for Men 

 
 

 

 

 

 

  

Latent Class 1

P-value

N % N % N %

Age (mean) 66.25 (years) 62.07 (years) 53.63 (years)

Age <.0001

18-24 Young Adults 4 1.43 28 3.70 385 12.06

25-45 (Early Adults) 85 28.55 268 34.96 1818 57.03

46-65 (Middle-Aged Adults) 105 35.36 342 44.59 828 25.97

66-80 (Older Adults) 97 32.45 126 16.41 156 4.88

80+ (Elderly) 7 2.21 3 0.34 2 0.05

Education <.0001
College + Post Grad 7 2.35 47 6.09 431 13.51

High School 33 10.94 76 9.89 671 21.05

Secondary School 61 20.49 122 15.95 630 19.76

Less than secondary school 112 37.72 253 33.00 831 26.06

No formal education 85 28.50 269 35.07 626 19.63

Income Quintiles <.0001

Poorest 120 40.11 208 27.09 618 19.40

Poorer 84 28.29 200 26.00 644 20.21

Middle 39 13.14 160 20.88 655 20.54

Richer 34 11.31 128 16.66 582 18.25

Richest 21 7.15 72 9.36 689 21.60

Caste 0.69

General Caste 172 57.63 445 57.92 1934 60.68

Scheduled Caste 57 19.16 167 21.80 634 19.90

Scheduled Tribe 13 4.46 40 5.27 203 6.37

Other 56 18.75 115 15.01 416 13.06

Marital Status <.0001

Currently Maried 264 88.64 675 87.83 2721 85.34

Never Married 12 3.97 32 4.19 375 11.75

Widowed 20 6.64 59 7.70 87 2.73

Other 2 0.75 2 0.29 5 0.17

Location 0.31

Urban 56 18.94 148 19.32 756 23.70

Rural 242 81.06 620 80.68 2432 76.3

Religion <.001

Hindu 204 68.37 631 82.21 2699 84.67

Muslims 82 27.37 119 15.5 370 11.61

Other 13 4.26 18 2.29 119 3.72

Employment Status <.001

Private Sector 14 4.76 71 9.25 390 12.24

Unemployed 18 5.94 21 2.78 142 4.45

Public Sector 22 7.32 36 4.63 293 9.2

Self-Employed 170 56.99 357 46.46 1541 48.33

Informal Employment 74 24.99 283 36.89 822 25.77

Notes: Weighted frequencies and percentages are shown; chi-square tests were conducted to evaluate the group differences between latent classes

TABLE 8. Bivariate Association Between Sociodemographic Characteristics and Latent Classes for Men

 WHO SAGE India, Wave 1 (2007)

Latent Class 2 Latent Class 3

Class One: Low 

Psychosocial Functioning

Class Two: Moderate 

Personal Functioning

Class Three: High 

Psychososical Functioning
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7.5. Discussion 

In the current study, I examined patterns of psychosocial functioning, namely social 

functioning, and personal functioning, among a nationally representative sample of Indian men 

and women using LCA. This study demonstrated the utility of a person-centered approach to model 

the multidimensional facets of psychosocial functioning. Using LCA, the study provided an 

insightful and parsimonious depiction of the complex interplay between different indicators of 

psychosocial functioning among Indian adults. The existing literature, using a more traditional 

approach of combining all indicators of psychosocial functioning in one variable, demonstrates 

that psychosocial functioning is often related to sociodemographic characteristics including age, 

disease status, SES, and other contextual factors (for example, see Mehta et al., 2014; Raju et al., 

2010). In contrast, LCA provided a more nuanced description of the interplay between indicators 

of functioning in this population. As such, this is one of the first studies to empirically demonstrate 

the multidimensional nature of psychosocial functioning among nationally representative Indian 

sample. 

Three distinct latent classes for men and four distinct latent classes for women were 

identified. Among women, ‘Class 4: High Psychosocial Functioning’ included 72% of the sample, 

while ‘Class 2: High Cognitive Difficulties’ and ‘Class 3: High Sleep and Affect Difficulties’ and 

‘Class 1: Low Psychosocial Functioning’ included 11%, 10%, and 7% of the population, 

respectively. Among men, ‘Class 3: High Psychosocial Functioning’ included 86% of the 

population; whereas, ‘Class 2: Moderate Personal Functioning’, and ‘Class 1: Low Psychosocial 

Functioning’ included 10% and 3% of the population respectively. The use of LCA substantially 

reduced the complexity of the data and allowed for a more efficient assessment of multiple 

indicators of psychosocial functioning with a limited number of latent classes. This approach also 
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demonstrated that certain types of psychosocial functioning, such as sleep, cognition, negative 

affect, are more likely to vary among population samples than other psychosocial functioning, 

such as interpersonal relationships and social connectedness. Furthermore, this approach allowed 

the study to uncover important differences between the population segments. The subgroups 

belonging to the classes had significantly different sociodemographic compositions that 

demonstrated a social gradient for psychosocial functioning between classes. Overall, both men 

and women in the latent class characterized by overall low psychosocial functioning were more 

likely to be older, less educated, and report lower income levels than men and women who 

belonged to the latent class characterized by overall high psychosocial functioning.  

7.5.1. Latent Classes of Psychosocial Functioning for Men 

Among men, there was a clear social and economic gradient in latent class membership 

based on education, income, employment. Similarly, location of residence was also associated with 

latent class membership. The ‘Class 1 Low Psychosocial Functioning’ and ‘Class 2 Moderate 

Personal Functioning’ together comprised of 13% of the men sample. The ‘Class 1 Low 

Psychosocial Functioning’ was characterized by high levels of difficulties in sleep, cognition, 

negative affect, low quality of life, low social connectedness, and moderate level of depression. 

The ‘Class 2 Moderate Personal Functioning’ was characterized by moderate levels of personal 

functioning in terms of moderate cognitive difficulties, sleep difficulties, and negative affect. 

Members of latent Class 1 and 2 were more likely to be older, less educated (i.e. less than 

secondary school or no formal education), belonged to low income groups, were either self-

employed or informally employed, and lived in rural areas. In contrast, men from ‘Class 3 High 

Psychosocial Functioning’ were younger (mean age 54 years), had completed more years of 

education than men from other two latent classes, and were more likely to belong to higher income 
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groups. These findings are in agreement with previous research that shows sociodemographic 

patterns in psychosocial functioning (Carpiano et al., 2008; DeVylder et al., 2018) and add to the 

burgeoning literature on psychosocial functioning among Indian populations. This current study 

provides some of the first evidence to demonstrate functioning among Indian men on eight 

different indicators of psychosocial functioning.  

Notably, the study found that the middle age group (45-65 years) in India is a vulnerable 

sub-group among men. The present study also found the latent Class 2 characterized by ‘Moderate 

Personal Functioning’ and latent Class 1 characterized by ‘Low psychosocial functioning’ were 

predominated by middle-aged adult men (45-65 years). While some evidence from the United 

States suggests that middle age is a predictor of better psychosocial functioning and low levels of 

depression among men (Mirowsky & Ross, 1992; Poongothai et al., 2009a), this age-specific 

pattern in the psychosocial functioning was not observed in this study. The results are consistent 

with evidence from India demonstrating that middle-age may not be a health-protective period 

among Indian adults. On the contrary, Poongothai et al., (2009) reported that the risk of depression 

steadily increases throughout the life span among Indian adults, including during middle-age. 

These findings are useful for targeted interventions to improve personal functioning among 

middle-aged men as it may bolster successful aging in this population. Similarly, there is a need 

for further research in this population segment to clarify underlying mechanisms and identify 

vulnerable sub-groups.   

7.5.2. Latent Classes of Psychosocial Functioning for Women 

Among women, the ‘Class 1 Low Psychosocial Functioning’ was characterized by highest 

number of middle-aged adult women (46-65 years), little to no formal education, unemployed or 

informally employed women, and women from poor income quintiles. This indicates that 
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sociodemographic disadvantage was related to membership into ‘Class 1 Low Psychosocial 

Functioning’ among women. This was consistent with past research and theory that shows adverse 

psychosocial functioning as a consequence of various social disadvantages (Link & Phelan, 1995; 

Pearlin, 1999).  

A large body of evidence suggests that the quality of sleep and cognition decrease in late 

adulthood (Groeger et al., 2004; Y.-L. Huang et al., 2002; Lei et al., 2014). However, the study 

found that difficulties in cognition and sleep can also be observed among Indian women between 

25-45 years of age. Notably, both ‘Class 2 High Cognitive Difficulties’ and ‘Class 3 High Sleep 

and High Negative Affect’ were characterized by a high number of early adult women (25-45 

years). Thus, the present study found that the age period between 25-45 years is a vulnerable period 

for personal functioning in terms of sleep, cognition, and negative affect among Indian women.  

Studies have examined the adverse effects of cognitive, sleep, and affect difficulties on 

psychosocial functioning in late adulthood (Baglioni et al., 2011; Yokoyama et al., 2010). 

However, relatively little research is conducted to examine the association between sleep, negative 

affect, cognition and other facets of psychosocial functioning among younger age groups (Breslau 

et al., 1996; Buysse et al., 2008; Oginska & Pokorski, 2006). There is some evidence to suggest 

that sleep difficulties among young women (between ages of 25-35 years) is a risk factor for 

deterioration of psychosocial functioning, including increased risk of depression and anxiety 

(Jackson et al., 2014). Yet, there is an overall paucity of research to elucidate personal functioning 

among this age group in India. To the best of my knowledge, this study is one of the first evidence 

to suggest deteriorated cognition, sleep, and negative affect among early adult Indian women. 

There is a need for additional research to identify mechanisms that shape sleep, cognition, and 

negative affect among early-stage adult women in India. This age group also presents an important 
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period during which early interventions may have significant clinical implications. For example, 

there is some longitudinal evidence to demonstrate a substantial increase in the risk of new onsets 

of depression among those with sleep disturbances and difficulties at the baseline during periods 

of early adulthood (Baglioni et al., 2011; Ford & Kamerow, 1989). Other longitudinal research 

also suggests that sleep and cognition are interlinked among younger adults (Hoch et al., 1994; 

Michael Vanderlind et al., 2014). Hence, further research to evaluate the personal functioning 

across age groups of Indian women is warranted. 

7.5.3. Limitations  

The limitations of this analysis include the cross-sectional nature of the data that restricts 

some of the conclusions as causal directions of the class associations cannot be established. In 

future research, the psychosocial functioning sub-group classification should be validated using 

longitudinal data. Furthermore, the mechanisms that influence the intertwining of certain facets of 

psychosocial functioning (such as, sleep difficulties, negative affect among men as well as women) 

needs closer examination. Similarly, the relationship between age and psychosocial functioning 

was more nuanced among women than among men and should be explored further in future 

research in this area.  For example, some sociological theorists suggest that middle adulthood is 

especially vulnerable age period of overall psychosocial functioning among women because of 

increasing family responsibilities towards parents and children, conflicting professional demands, 

and social barriers such as sexism and discrimination (Mirowsky, 1996; Rosenfield & Mouzon, 

2013; Sara et al., 2003). While these explanations are intuitive, they need to be evaluated in the 

Indian context using intersectional studies that assess gender, age, and sociocultural norms 

concerning psychosocial functioning. Moreover, gender was reported as a binary (male or women) 

variable in this study, and therefore, the findings need to be validated across all gender categories. 
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Finally, health behaviors, such as physical activity, diet, can influence one’s psychosocial 

functioning. However, health behaviors were not considered within the scope of the study. Future 

research in this area should examine the effects of health behavior on the reported levels of 

psychosocial functioning among Indian populations.     

7.5.4. Conclusions and Future Directions 

Despite these limitations, the present research has shown the merits of the LCA method for 

empirically characterizing the multidimensional nature of psychosocial functioning into distinct 

and homogeneous classes. Moreover, the present study addresses three important gaps in the 

literature and facilitates a more nuanced understanding of psychosocial functioning among Indian 

adults. First, the findings add to existing knowledge about the multidimensional nature of 

psychosocial functioning by demonstrating that certain indicators of psychosocial functioning are 

perhaps intertwined. For example, among men, ‘Class 2 Moderate Personal Functioning’ was 

characterized by moderate levels of sleep difficulties, cognitive difficulties, and negative affect. 

Likewise, among women class 2 was characterized by ‘High Cognitive Difficulties’ and latent 

class 3 was characterized by ‘High Sleep and Affect Difficulties’. This is consistent with previous 

research that shows convergent functional pathways and overlapping regions in the brain that 

influence negative affect and cognitive control (Goel et al., 2018; Ochsner & Gross, 2005; 

Shackman et al., 2011). Similarly, the relationship between poor sleep quality, decreased 

regulation of negative emotions, and cognitive difficulties are seen across different age groups 

(Dahl, 1996; Mauss et al., 2013; Ohayon & Vecchierini, 2002, 2005). The present study is one of 

the first to provide this evidence in the Indian population.  

Secondly, the study highlights some gender-based nuances in the relationship between age 

and psychosocial functioning. Among latent classes for men, of middle-aged men (46-65 years) 
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was the highest represented age category for ‘Class 1 Low Psychosocial Functioning’ and ‘Class 

2 Moderate Personal Functioning’. Among latent classes for women, there were the highest 

proportion of middle-aged women in ‘Class 1 Low Psychosocial Functioning’, however ‘Class 2 

High Cognitive Difficulties’ and ‘Class 3 High Sleep and Affect Difficulties’ were characterized 

by a high number of early adult women (25-45 years). Therefore, future research should explore 

middle and early adulthood as a vulnerable sub-group and specify gender-based differences in 

personal functioning across the life span. 

Third, there is a clear link between sociodemographic characteristics and physical health 

among the Indian population (Haddad et al., 2012; Kinra et al., 2010; Subramanian et al., 2006). 

Yet, there is an overall paucity of literature to illustrate the association between sociodemographic 

indicators and psychosocial functioning among the Indian population. This study adds to the 

literature by demonstrating a sociodemographic gradient in psychosocial functioning – social 

disadvantage was associated with poorer reporting of psychosocial functioning. Future research 

should evaluate the relationship between physical health and psychosocial functioning among this 

population.  

These results also have implications for public health research, interventions, and practice. 

Knowledge of these demographic patterns and homogenous classes of psychosocial functioning is 

useful for tailoring public health policies to meet the specific needs of the population segments, 

especially given the linguistic, cultural, and geographical diversity of Indian society. For example, 

the results suggest that psychosocial functioning has more a complex relationship with 

demographic characteristics among women than among men. Thus, these findings suggest that 

public health interventions and policies aimed at improving psychosocial functioning should be 

gender-focused to be effective. The current finding that certain indicators of psychosocial 
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functioning (such as sleep and negative affect) are interlinked is also useful for tailoring targeted 

disease prevention and health promotion interventions in population sub-groups. Additionally, 

studies from other countries report a relationship between indicators of psychosocial functioning 

and physical health. For example, daily psychosocial functioning in terms of interpersonal, social, 

and personal environment is related to common chronic physical health diseases such as 

hypertension (Wryobeck et al., 2007) and diabetes (Zizi et al., 2010). Thus, patient-provider 

communication regarding patients’ perception of their psychosocial functioning in terms of sleep, 

cognition during their regular primary care visits could also be beneficial to the overall health and 

wellbeing. Therefore, future research should evaluate whether the membership into these latent 

classes is also associated with the physical health status of the population subgroups in India.   
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CHAPTER 8: STUDY THREE: AN EXAMINATION OF THE RELATIONSHIP 

BETWEEN PSYCHOSOCIAL FUNCTIONING AND PHYSICAL HEALTH AMONG 

INDIAN MEN AND WOMEN: A LATENT CLASS ANALYSIS 

 

8.1. Introduction 

India’s remarkable economic, political, technological, and cultural transformation over the last 

few decades has secured the country’s position as a powerful geopolitical force in the world. Yet, 

there are some clear paradoxes in the country – despite the economic successes, the healthcare 

system of India is now facing a double burden of infectious, communicable and non-

communicable chronic diseases (Dandona et al., 2017; P. Mohan et al., 2019). Similarly, even 

though the population’s life expectancy continues to increase, women and children still bear a 

substantial burden of mortality and disability (Paul et al., 2011), infectious diseases are 

inadequately controlled (John et al., 2011), and chronic disease-related disability and premature 

mortality are on the rise (Horton & Das, 2011). While maternal, infant, and infectious disease-

related mortality and disability have been longstanding and closely tied to poverty, chronic 

diseases are newly emerging at epidemic rates and are straining the healthcare system in India. 

Following an epidemiological transition during the last few decades, chronic diseases, including 

cardiovascular and respiratory diseases, mental health-related disorders, diabetes, and cancers, 

have become leading causes of mortality and disability (GBD 2013 DALYs and HALE 

Collaborators et al., 2015). Furthermore, epidemiological projections also suggest a 23% increase 

in mental health conditions between 2013 and 2025 (Charlson et al., 2016).  

Psychosocial functioning is related to risks, development, prognosis, and consequences of 

chronic diseases. The relationship between psychosocial determinants and the development of 

chronic diseases was recognized as early as 1892 by professor and physician Dr. William Osler 
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(S. Haynes et al., 1980; Osler, 1897). There is also early longitudinal evidence from the seminal 

Framingham Study to show that emotions and psychosocial health influence the development of 

chronic diseases, including angina, myocardial infarction, and coronary heart diseases (Diamond, 

1982; Eaker et al., 1983; S. Haynes et al., 1980; S. G. Haynes & Feinleib, 1980). In recent years, 

a bulk of cross-sectional and longitudinal research has increasingly reaffirmed the link between 

comprehensive psychosocial functioning on the development and management of and mortality 

from chronic conditions (Crotty et al., 1994; Segui et al., 2000; Tyack et al., 2016). Thus, 

psychosocial functioning is an important predictor of chronic disease diagnosis.   

In the Indian context, the relationship between some of the most common chronic 

conditions and facets of psychosocial functioning are noted in research. For instance, Kalra et al. 

(2013) conducted a systematic review of peer-reviewed studies evaluating the psychosocial aspects 

of diabetes in India and made 94 recommendations for national guidelines to incorporate 

psychosocial-based care into the diabetes care continuum. Taken together, research suggests that 

improvements in individuals’ psychosocial functioning can lead to a reduction in the impact of 

chronic diseases and healthy aging in any given society.  

Furthermore, because successful living with chronic diseases requires substantial 

modifications in lifestyle, changes in behaviors, and continuous monitoring, the psychosocial 

impact of these disorders is enormous (Schneiderman et al., 2001b). Chronic diseases have long 

lasting impacts on individuals’ psychosocial functioning. Evidence suggests that people with 

chronic conditions are at heightened risk of depressive symptoms, anxiety, lack of mastery, and 

diminished self-efficacy (Palinkas et al., 1990; Penninx et al., 1996). Moreover, living with chronic 

diseases can also exacerbate feelings of loneliness, reduce cognitive functioning and adversely 

impact interpersonal relationships (Bratzke et al., 2018; Petitte et al., 2015). Taken together, this 
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suggests that there is a bi-directional relationship between psychosocial functioning and physical 

health status – that psychosocial functioning can lead to chronic diseases and chronic diseases can 

worsen psychosocial functioning.  Thus, there is a need to explore the relationship between 

psychosocial functioning and chronic diseases.  However, there is a paucity of in-depth analysis 

of the relationship between psychosocial functioning and the emerging burden of chronic diseases 

among Indian populations, which has important implications for healthcare practice, research, and 

policy. Therefore, the present study evaluates the psychosocial functioning as a predictor of 

chronic conditions among Indian men and women.      

Although the discussion of psychosocial aspects of chronic diseases is becoming 

increasingly nascent in the Indian public health literature (Abraham et al., 1999; Khurana et al., 

2006; Sridhar & Madhu, 2002), there remain several gaps that limit our understanding of the 

relationship between psychosocial functioning and chronic diseases in India.  For example, while 

there is some evidence to demonstrate the importance of factors such as social support and self-

management strategies for the successful maintenance of chronic diseases (Abraham et al., 1999; 

V. Mohan et al., 2014), there is no nationally representative research examining the relationship 

between psychosocial functioning and chronic diseases among Indian adults. An exploration of 

multiple dimensions of psychosocial functioning using a nationally representative sample is 

important for understanding chronic diseases for two main reasons. First, previous research 

demonstrates a relationship between psychosocial functioning and chronic disease, this link has 

not been evaluated among the Indian population. Second, in-depth understanding of the indicators 

of psychosocial functioning that are closely related to chronic diseases is also important in 

development of public policies and interventions to promote psychosocial functioning among this 

population. 
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Furthermore, there is very little evidence to explain how gender influences the relationship 

between psychosocial functioning and chronic diseases. It is crucial to recognize gender as one of 

the important determinants of health especially in the Indian context as social norms, roles, and 

responsibilities are still dictated by patriarchal values. Similarly, Indian women often assume the 

roles of primary caregivers for their family (R Gupta, 2009; Rashmi Gupta et al., 2009). Therefore, 

women tend to experience a greater burden of responsibilities in Indian households, which may 

further strain their psychosocial functioning. In this context, the lack of gender-stratified studies 

that evaluate the association between psychosocial functioning and chronic diseases separately for 

men and women limits our understanding of the Indian context. Furthermore, adverse psychosocial 

functioning can be a risk factor of chronic diseases and the relationship between psychosocial 

functioning and chronic diseases may depend on other important sociodemographic factors, such 

as income, education, and marital status. Thus, there is also a need to account for 

sociodemographic differences in the relationship between psychosocial functioning and chronic 

diseases among women and men.  However, currently, there is an overall paucity of research to 

explain the association between psychosocial functioning and chronic diseases in India.  

Finally, there is very little research evidence to show the relationship between common 

facets of psychosocial functioning, such as sleep, cognition, and chronic multimorbidity in the 

Indian context. Multimorbidity, defined as living with more than one chronic condition at the same 

time, is one of the main challenges of healthcare systems all around the world (Marengoni et al., 

2011). Multimorbidity of chronic conditions is associated with the complex integrated care 

continuum, increased risks of side-effects from drug interactions and polypharmacy,  and greater 

modifications to day-to-day activities, including functional declines (K. Barnett et al., 2012; 

Bayliss et al., 2003; Richardson et al., 2011). Thus, there is an urgent need to evaluate the 
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relationship between psychosocial functioning and the multimorbidity of chronic diseases in the 

Indian context, as an increasingly higher number of populations in India live with chronic 

multimorbidity (Mini & Thankappan, 2017).   

Therefore, in light of these research gaps, the primary aim of the present study is to evaluate 

the relationship between psychosocial functioning and chronic diseases separately among Indian 

men and women. The present study considers the relationships between psychosocial functioning 

and five chronic diseases, including angina, hypertension, arthritis, chronic lung disorder, asthma, 

and chronic multimorbidity. Differences across sociodemographic characteristics are also 

accounted for in all analyses.  

8.2. Background 

Non-communicable chronic diseases—primarily  including cardiovascular diseases, 

chronic lung diseases, and cancers—accounted  for around 72% of deaths all over the world in 

2016, and around 86% of premature deaths related to these conditions occurred in low/middle-

income countries, like India (Lall et al., 2018; Naghavi et al., 2017). In India, ischemic heart 

disease is the leading cause of death, followed by chronic obstructive lung disorder (Naghavi et 

al., 2017). Other chronic conditions, such as stroke, lower respiratory infection, asthma, and 

diabetes, chronic kidney disease, have also emerged among the top ten causes of mortality in India 

in 2017 (Naghavi et al., 2017). However, despite the mounting evidence that psychosocial 

functioning is related to chronic diseases, there is a paucity of research that explains psychosocial 

correlates of chronic diseases in this population. Thus, there is a need to investigate how 

psychosocial functioning contributes to the diagnosis of chronic diseases in this population. 
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8.2.1 Chronic Conditions and Psychosocial Functioning  

Hypertension and Angina  

In India, about 70% of heart disease-related and 94% of stroke-related deaths occur in 

people younger than 70 years as compared with 22% and 6% of heart disease and stroke-related 

deaths in Western countries (D. T. Jamison et al., 2006). Hypertension, defined as systolic BP ≥ 

140 and/or diastolic BP ≥ 80 mm Hg, is directly related to more than half of the stroke-related 

deaths and around one-quarter of cardiovascular deaths. High blood pressure is the fourth leading 

risk factor of death and disability in India and its timely management could lead to the prevention 

of 300,000 of the 1.5 million deaths annually from cardiovascular diseases (R Gupta & Gupta, 

2009). Without adequate, timely control through pharmaceutical and behavioral changes, these 

global disparities in health will increase. In India, the number of years of life lost because of 

coronary heart disease deaths before the age of 60 years is projected to increase from 7.1 million 

in 2004 to 17.9 million in 2030. According to these estimates, by 2030, more life years will be lost 

as a result of this disease in India than is projected for China, Russia, and the USA combined 

(World Health Organization, 2004). Thus, there is an urgent need to study the psychological, 

social, and behavioral correlates of high blood pressure and heart diseases among Indian men and 

women.   

Angina is one of the most common risk factors of coronary heart diseases that occur due 

to obstruction of coronary arteries. Angina pectoris (or angina) is chest pain or discomfort that 

occurs due to a lack of oxygen-rich blood in one’s heart muscle (Dorland, 2019). The rate of 

mortality from coronary heart disease in India relies on a  myriad of contextual and personal 

determinants, such as the area of residence and income levels (Nazareth et al., 2010). For example, 

mortality from coronary heart disease range from 75 to 100 per 100,000 people in the sub-
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Himalayan states of Nagaland, Meghalaya, Himachal Pradesh, and Sikkim to 340 to 430 per 

100,000 individuals in Andhra Pradesh, Tamil Nadu, Punjab, and Goa, with the highest rates in 

Goa (Rajeev Gupta et al., 2006). However, there is very little evidence to explain these group-level 

disparities in India.  

Psychological stress is also recognized as one of the triggering factors of heart-related 

diseases, including hypertension and angina. Similarly, deterioration of psychosocial functioning 

is also one of the common outcomes of living with heart diseases such as hypertension and angina 

(Taylor & Aspinwall, 1996). Research shows that women have a higher prevalence of angina than 

men – all over the world (Hemingway Harry et al., 2008) and also in India (Krishnan et al., 2016). 

In India, older people and women report greater physical limitations, lower health-related quality 

of life, and frequent symptoms of angina than younger people and men (Huffman et al., 2019). 

Previous research suggests that physical limitations and quality of life are associated with 

diminished psychosocial functioning, especially among people living with chronic diseases 

(Bishop, 2005; Cowan et al., 2020; McDermott et al., 2019). This suggests that worsening of 

psychosocial functioning is a risk factor associated with chronic disease diagnosis. However, this 

relationship has not been explored among the Indian populations. Moreover, lower-income, lower 

education, being widowed or living alone also increases the psychological impact of heart-related 

diseases (Krantz & McCeney, 2002). Evidence also suggests that women living with heart diseases 

are more likely to report receiving less tangible support than men and also likely to experience a 

more severe impact of psychosocial stress than men (Boutin-Foster & Charlson, 2007; Feizi et al., 

2012; Kristofferzon et al., 2003). Taken together, this suggests that the overall psychosocial 

functioning and heart-related diseases influence each other, and this relationship may also depend 

on sociodemographic characteristics. Therefore, understanding the relationship between 
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psychosocial factors and chronic diseases is important to the complete understanding of why, how, 

and in whom psychological factors are contributors to disease. 

Furthermore, research also suggests that patients with coronary heart diseases are more 

likely to experience negative affect (Schmidt et al., 2011), depression (Lespérance et al., 2000), 

anxiety (Jespersen et al., 2013). There is also evidence of cognitive difficulties (Adams et al., 

2020), sleep difficulties and related fatigue (Kimble et al., 2011), and reduced levels of social 

connectedness (Chaix, 2009; Sundquist et al., 2004) among people living with heart diseases. 

Taken together this suggests that coronary heart disease-related related risk factors are clustered 

with other adverse effects on common indicators of psychosocial functioning. However, the 

relationship between psychosocial functioning and chronic conditions is not yet studied 

comprehensively in the Indian context. The main limitations of literature in this context involve 

the lack of representativeness of study samples and a lack of gender-focused approaches. Our 

understanding of the psychosocial effects of chronic diseases in India is limited to the evaluation 

of the health-related quality of life, gender differences, and regional disparities. Therefore, the 

present study assesses the relationship between heart-disease related risk factors, including 

hypertension and angina, and comprehensive indicators of psychosocial functioning using a latent 

class analysis approach.  

Arthritis 

Rheumatoid arthritis is an autoimmune disease that affects around 0.5% - 1% of the adult 

population in industrialized countries (Scott et al., 2010). The prevalence rate of arthritis in India 

ranges from 0.50 to 0.75% and the prevalence rate goes up to 3.5% to 5.2% among people living 

with other chronic conditions, such as musculoskeletal diseases (Handa et al., 2016; Kar, 1994). 

Arthritis affects multiple joints in the body, primarily joints of the hands and feet. Arthritis is 
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indicated by joint swelling, pain, stiffness, and possible loss of function and can also include skin, 

respiratory, cardiac and neurological manifestation. A bulk of research shows that uncontrolled 

arthritis can cause causes joint damage, disability, increased dependence on others for activities of 

daily living, decreased quality of life, and cardiovascular and other comorbidities, and shorter life 

expectancies (Crowson et al., 2013; Deo et al., 2012; Scott et al., 2010). For instance, research 

indicates that Indian patients with arthritis are more likely to develop subclinical atherosclerotic 

coronary artery disease and anemia (Sundeep Grover et al., 2006). Furthermore, the risk for 

premature death due to cardiovascular diseases is approximately 12.6% in the urban Indian 

populations with arthritis and 7.4% in the rural Indian populations with arthritis (Deo et al., 2012). 

Thus, arthritis often is accompanied by other chronic diseases that require substantial lifestyle 

changes, affect physical functionality, and are influence functioning in the personal, occupational, 

and social aspects of patients’ life. However, the psychosocial effects of arthritis are not well 

studied in India.  

There is some evidence to demonstrate deterioration in health-related quality of life, limited 

physical functioning, limited social functioning, and poor mental health among Indian people 

living with arthritis (A. Aggarwal et al., 2006; Bedi et al., 2005). However, evidence from these 

studies is limited by their lack of representativeness due to small and segmented sample sizes. 

Similarly, research on the relationship between arthritis and psychosocial functioning indicators 

such as sleep, interpersonal relationships, cognition, social connectedness is very limited (Chopra 

et al., 2002). We also do not know whether adverse psychosocial functioning is also a risk factor 

for arthritis. These gaps in the literature limit our understanding of these common chronic diseases 

in this population. Therefore, the present study assesses the relationship between arthritis and 

comprehensive indicators of psychosocial functioning using a latent class analysis approach. 
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Asthma and chronic lung diseases 

 Chronic respiratory diseases, primarily bronchial asthma and chronic obstructive 

pulmonary disease (COPD), together account for a global burden of more than 400 million patients 

(Mannino & Buist, 2007; Masoli et al., 2004). In India, these conditions contribute to 7% of deaths 

and a 3% loss of disability-adjusted life years (Jindal et al., 2012). In India, studies report 

prevalence rates of asthma from 2.4% to 3.5% among the adult populations (A. N. Aggarwal et 

al., 2006; Chowgule et al., 1998; Jindal et al., 2000). In India, there is some research to indicate a 

positive relationship between sociodemographic disadvantages and the diagnosis of asthma and 

chronic lung conditions (Jindal et al., 2012; Kinra et al., 2010). For instance, there is clear evidence 

of asthma diagnosis and toxic environmental exposures in India and worldwide (D. Gupta et al., 

2006; Hylkema & Blacquière, 2009). Furthermore, there is some evidence to show a worsening of 

mental health among Indian people living with chronic lung conditions, including asthma (Behera 

et al., 2006; Ghosh & Sharma, 2006; Misra et al., 2015; Sreedhar, 1989). Despite the lack of 

nationally representative studies in India, there are a few studies from other countries that provide 

insights into the potential association between psychosocial functioning and asthma in India. For 

instance, a recent meta-analysis found considerable cognitive difficulties associated with asthma, 

particularly among vulnerable groups with severe asthma (Irani et al., 2017). Similarly, chronic 

lung conditions, including asthma also may require significant limitations to an individual’s 

community participation, interpersonal relationships, and a possible range of physical activities. 

These lifestyle modifications and restrictions can be disabling and worsen psychosocial 

functioning (McDonald et al., 2019; Schatz et al., 2005). However, there is no research to explain 

whether the worsening of psychosocial functioning is also a risk factor for diagnosis of chronic 

lung conditions. Therefore, a holistic understanding of the psychosocial impact of chronic lung 
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conditions is required in the Indian context, as these conditions often necessitate significant 

modifications in behavior, affect the range of physical functioning, and require day-to-day 

symptom management.  

8.2.2. Comorbidity of chronic conditions 

Chronic conditions generally cluster together – people with one chronic condition are more 

likely to develop other chronic conditions—and with the rising longevity of India’s population, a 

greater number of people will live with multiple chronic conditions. The number of older 

populations over the age of 60 years has risen from 19.6 million (5% of the total population) in 

1951 to 98 million (9% of the total population) in 2011 worldwide. This group of population is 

projected to increase to 11% by 2025 and 19% by 2050 (J. E. Cohen, 2003). Similar trends are 

observed in India – life expectancy at birth is increasing and as people live longer, the prevalence 

of chronic diseases is also on the rise (Dandona et al., 2017). As a result, the population of India 

living with multiple chronic conditions, or multimorbidity, is expected to increase in the coming 

years. As such, personal, social, and environmental determinants of multimorbidity of chronic 

conditions is receiving growing interests in research and practice. 

The term multimorbidity is defined here as the existence of two or more chronic conditions 

within one person (Valderas et al., 2009). Although the term comorbidity also indicates the 

existence of two or more chronic conditions, it refers to the combination of additional diseases 

beyond the main index disorder of interest (such as the comorbidity of cardiovascular disorders 

for patients living with arthritis). This definition of comorbidity implies that the main interest of 

the research is in the index condition (for instance, arthritis) and the possible effects of the other 

disorders (cardiovascular diseases) on the main disease of interest (Marengoni et al., 2011). 

Therefore, in this context, it is important to clarify that the focus of the present study is on the 
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multimorbidity of different chronic conditions rather than the additive impact of comorbidity on a 

given index condition of interest.  

The prevalence of multimorbidity is associated with older age, and socioeconomic 

disadvantages, and is greater in low to middle-income countries (Marengoni et al., 2011; Roman 

Lay et al., 2020). Similarly, the health status of individuals living with multimorbidity is worsened 

by limitations in physical functioning and activities of daily living, increased healthcare costs, poor 

quality of life, and higher mortality from medical complications (Boyd & Fortin, 2010; Fortin et 

al., 2004, 2005). Furthermore, several studies report that the likelihood of developing mental 

health-related disorders increases with the increasing number of physical chronic conditions (K. 

Barnett et al., 2012; Gunn et al., 2012). Studies from India also show that the multimorbidity of 

chronic conditions increases the likelihood of depression and poor self-rated health (Arokiasamy 

et al., 2015), and a greater morbidity burden (Pati et al., 2015). Furthermore, a systematic literature 

review found that multimorbidity is more common in women than among men (Violan et al., 

2014). Taken together, this suggests that chronic physical conditions are often multimorbid and 

co-occur with common mental health morbidities, worsen individual functioning, require longer 

hospital stays, and increase the cost of care and mortality (Langan et al., 2013). However, the 

overall psychosocial functioning, such as sleep, cognition, and interpersonal relationships, has not 

been studied as a predictor of multimorbidity in the Indian context. This understanding is crucial 

to identify vulnerable population sub-groups to develop targeted public health interventions.  

An increase in chronic disease diagnosis and multimorbidity of these conditions puts an 

inordinate strain on India’s healthcare system. India’s primary care model was designed to support 

acute, infectious, and seasonal disorders (Jindal et al., 2012). As a result, chronic disease diagnoses 

are often made at late stages of diseases and/or during hospitalization due to complications from 
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undiagnosed chronic conditions (World Health Organization, 2011). Furthermore, the burden on 

the healthcare system is amplified by multimorbidity of the physical and mental health conditions. 

Thus, continuous care of chronic conditions in primary care will require remodeling of the 

healthcare system. One of the ways to reduce risks of chronic conditions is through enhancements 

in populations’ psychosocial functioning. The common indicators of psychosocial functioning, 

such as sleep, cognition, affect, interpersonal relationships, social connectedness, are often touted 

as ingredients of healthy aging (McKee & Schüz, 2015; Sowa et al., 2016). However, there is very 

little evidence from India to demonstrate the relationship between individuals’ psychosocial 

functioning and chronic conditions. A better understanding of this association is necessary to tailor 

interventions to reduce the burden of multimorbidity and to align health-care services more closely 

with patients' needs to facilitate healthy aging. 

8.2.3 Rationale for current study  

The role of emotions in chronic diseases was first noted over 300 years ago by Thomas 

Willis in 1674. Willis claimed that diabetes was caused by “extreme sorrow” (Rubin & Peyrot, 

2002). More recently, existing literature from high-income countries demonstrates a clear link 

between worsening of psychosocial functioning and physical chronic conditions. However, this 

relationship is not yet well established in the Indian public health literature. Thus, evaluating the 

relationship between psychosocial functioning and chronic diseases would contribute to a more 

nuanced knowledge about factors that predispose, establish, maintain, and perpetuate chronic 

diseases in the Indian populations. Furthermore, creating an evidence base to show the double 

burden of chronic diseases as well as the related detriments in psychosocial functioning will lead 

to increased public health awareness of co-existence of mental and physical health conditions. It 

will also help in the tailoring of public health interventions to meet the needs of the population, 
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facilitate changes in population health policies. Moreover, it also can bring about structural 

practical changes, such as the incorporation of mental health services in primary health settings – 

a solution advocated by several researchers to address the growing chronic and mental health 

multimorbidity and to the associated reduce healthcare cost.  

Therefore, the overall purpose of this study is to conduct an in-depth exploration of the 

relationship between psychosocial functioning and chronic disease diagnosis among Indian men 

and women. I assess psychosocial functioning in terms of personal functioning (i.e. depression, 

quality of life, sleep, cognition, negative affect) and social functioning (i.e. interpersonal 

relationships and social connectedness). I also use a latent class analysis (LCA) approach to 

identify subgroups of distinct psychosocial functioning patterns separately among men and 

women. LCA is a statistical technique that allows us to identify hidden population subgroups, and 

it is used to empirically determine discrete latent variables (constructs that are not observed 

directly) from two or more variables to form population sub-groups (Hagenaars & McCutcheon, 

2002). These subgroups are unique to one another but the individuals within the subgroups are 

similar to one another. LCA provides the probability of a particular individual in the sample 

belonging to a latent class (Monga et al., 2007). LCA is useful in situations where the goal to 

examine a complex construct that has multiple facets requiring measurement of several constructs. 

In the context of the present study, LCA helps us to identify how multiple levels of psychosocial 

functioning indicators interact to create distinct subgroups of individuals. 

The first aim of the study is to evaluate the relationship between the latent classes of 

psychosocial functioning and the diagnosis of a chronic condition. I ask Research Question One: 

Is there a relationship between the latent classes of psychosocial functioning and diagnosis of a 

chronic condition among men and women, controlling for sociodemographic characteristics? It is 
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hypothesized that among men and women, greater psychosocial functioning will be related to 

fewer odds of chronic disease diagnosis as compared to poorer psychosocial functioning.  

The second aim of the study is to evaluate the relationship between the latent classes of 

psychosocial functioning and chronic disease multimorbidity. I ask Research Question Two: Is 

there a relationship between the latent classes of psychosocial functioning and chronic 

multimorbidity (one chronic condition vs. two or more chronic conditions) among men and women, 

controlling for sociodemographic characteristics? It is hypothesized that among men and women, 

greater psychosocial functioning will be related to fewer odds of chronic disease multimorbidity 

as compared to poorer psychosocial functioning. 

8.3. Methods 

8.3.1. Data  

Data for this study came from the World Health Organization’s SAGE (WHO Longitudinal 

Study of Global Aging and Adult Health) Wave 1 2007-2010. SAGE Wave 1 is a nationally 

representative data that covers a broad range of topics, with a focus on health, disability, disease 

risk factors, stress, happiness, social connection, economic well-being, caregiving, health care 

utilization, and health systems responsiveness (Kowal et al., 2010). The WHO uses standardized 

sampling procedures, administration protocols, interviewer training, and questionnaire design, 

translational protocols and variable definitions, which allowed for enough statistical power for the 

analyses. The survey instruments used in this study have been validated for Indian populations 

using a subset of the sample (Kowal et al., 2010; Ng et al., 2009).  

The WHO SAGE respondents were selected using a stratified, multistage, random cluster 

sampling design (Kowal, Chatterji, et al., 2012; World Health Organization, 2020). The primary 

sampling units (PSU) were stratified by region and location using the Census Enumerated Area 
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(CAE) as the sampling frame. Within each stratus, enumeration areas were selected independently 

with probability proportional to the size of the region. India has a total of 28 states and 7 union 

territories. Nineteen of the 28 Indian states were included in the design representing 96% of the 

population. Out of these 28 states, six states were selected based on their geographic location and 

level of development. The final strata were defined by the six states: (Assam, Karnataka, 

Maharashtra, Rajasthan, Uttar Pradesh, and West Bengal), and location of residence (urban or 

rural). Therefore, there were a total number of 12 strata. The 2000 Census demarcation was used 

as the sampling frame. Two-stage and three-stage sampling was adopted in rural and urban areas, 

respectively. PSUs in rural areas (villages) and in urban areas (city wards) were selected 

probability proportional to size. The secondary sampling units (households) were selected using 

systematic sampling. The tertiary sampling units (individuals) were selected using Kish tables 

(Lavrakas, 2008).  

8.3.2. Sample  

All PSUs and households selected for the WHO Health Study (WHS)/SAGE Wave 0 

survey were included in SAGE Wave 1. All samples from WHO SAGE 0 who were 50+ years of 

age were visited again as a part of the SAGE 1 data collection procedure. SAGE Wave 1 included 

a total of 11,230 completed interviews: 4,670 interviews with individuals aged 18-49 (3,625 

women and 1,045 men) and 6,560 interviews with individuals aged 50-plus (3,256 women and 

3,304 men)(World Health Organization, n.d.). All interviewers used a standardized comprehensive 

interview guide to aid data collection. Respondents were not required to be able to read and write. 

However, depending on their age, and cognition, as well as the place where they come from, 

written prompts were provided to respondents, as a memory aid for some questions or concepts 

may be more difficult to understand than others. All interviews lasted for 90 to 120 minutes 
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depending on the nature of respondents. The preferred condition for interviewing respondents was 

in private, with no other member of the household present. If total privacy is not possible, the 

respondents were given an option to be interviewed outside the house or where they felt 

comfortable discussing sensitive information.  

8.3.3. Measures 

The Latent Classes of Psychosocial Functioning 

The latent classes of psychosocial functioning among men and women were created based 

on seven indicators of psychosocial functioning: depression (0 = No depression; 1 = depression), 

interpersonal difficulties (0 = low interpersonal difficulties; 1 = high interpersonal difficulties), 

social connectedness (0 = high social connectedness, 1 = low social connectedness), quality of life 

(0 = high quality of life, 1 = low quality of life), negative affect (0 = low negative affect, 1 = high 

negative affect), cognition (0 = low cognitive difficulties, 1 = high cognitive difficulties), sleep (0 

= low sleep difficulties, 1 = high sleep difficulties).  

Latent Classes among Men: Three latent classes of psychosocial functioning were identified 

among men: (1) poor psychosocial functioning, (2) moderate psychosocial functioning, (3) high 

psychosocial functioning. Additional information on the psychosocial functioning latent classes 

among men is provided in Study # 2. 

Latent Classes among Women: Four latent classes of psychosocial functioning were identified 

among women: (1) poor psychosocial functioning, (2) high cognitive difficulties, (3) high sleep 

and affect difficulties, (4) high psychosocial functioning. Additional information on the 

psychosocial functioning latent classes among women are provided in Study # 2. 
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Symptom Based Chronic Disease Standardizations 

Angina 

Participants completed the standard WHO Rose questionnaire (Rose, 1965). Standardized 

diagnosis of angina was derived from a set of symptom-based questions, combined with a 

diagnostic algorithm as laid out by WHO Rose questionnaire (Cook et al., 1989; Fischbacher et 

al., 2001). The Rose questionnaire has been validated among Indian populations (Fischbacher et 

al., 2001). The questions and criteria for standardized symptom-based angina are presented in 

Appendix 1. Angina was created as a binary variable: (0) No Angina (referent category), (1) 

Angina 

Arthritis 

Participants completed the standard WHO symptom-based determination of arthritis. I then 

applied the algorithm to diagnose symptom-based arthritis as developed in a diagnostic item 

probability study implemented by WHO (Moussavi et al., 2007) and as implemented in previous 

research (Arokiasamy et al., 2015). The questions and criteria for standardized symptom-based 

arthritis are presented in Appendix 1. Arthritis was created as a binary variable: (0) No Arthritis 

(referent category), (1) Arthritis 

Hypertension Grade 1 and Grade 2 

The assessment of grade 1 and grade 2 hypertension based on diastolic and systolic blood 

pressure was based on direct physical examination undertaken at the time of the interview. The 

systolic and diastolic blood pressure measures were taken three times with participants in seated 

positions. The average of three readings was used to assess hypertension. Hypertension was 

determined by criteria of systolic BP ≥ 140 and/or diastolic BP ≥ 80 mm Hg (B. Williams et al., 
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2018). Hypertension was created as a binary variable: (0) No hypertension (referent category), (1) 

Hypertension 

Chronic Lung Disease 

I followed the previous used symptom-based criteria identifying chronic lung disease 

(Arokiasamy et al., 2015). The questions and criteria used for standardized symptom-based asthma 

are presented in Appendix 1. Chronic lung disease was created as a binary variable: (0) No chronic 

lung disease (referent category), (1) Chronic lung disease 

Asthma 

Participants completed the standard WHO symptom-based determination of asthma. I used 

the algorithms to determine people with asthma based on diagnostic methodology used in previous 

research in this population (Arokiasamy et al., 2015).  The questions and criteria used for 

standardized symptom-based asthma are presented in Appendix 1. Asthma was created as a binary 

variable: (0) No Asthma (referent category), (1) Asthma 

Chronic disease multimorbidity 

I defined multimorbidity as having two or more chronic conditions. Multimorbidity was 

created as a binary variable: (0) One Chronic Condition (referent category), (1) Multimorbidity.  

Sociodemographic variables  

Age 

Following United Nation’s international guidelines for age categorizations, I created five age 

categories. Respondents between 18-24 years of age were coded as (0) Young Adults, respondents 

between 25-45 years were coded as (1) Adults, respondents between 46-65 were coded as (2) 

Middle-aged adults, respondents between 66-80 years were coded as (3) Older Adults and 80+ 

year old respondents were coded as (4) Elderly (United Nations, 1982). 
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Education 

Respondents’ education level was coded as categorical variable with five levels. It was measured 

by categorizing the last completed grade level where (0) no formal education, (1) for less than 

secondary school completed (<7 years of schooling), (2) for secondary school completed (7 years 

of schooling), (3) high school (between and 7-12 years of schooling) and (4) for some college and 

or post graduate education.  

Income Quintiles 

Respondents’ income was treated as a categorical variable with five levels representing the (1) 

Poorest, (2) Poorer, (3) Middle, (4) Richer and (5) Richest in terms of income. WHO SAGE dataset 

reports a validated asset (wealth) score index that was derived using WHO standard approach to 

estimating permanent income from survey data on household ownership of durable goods, 

dwelling characteristics, neighborhood, access to water, electricity, sanitation (Vellakkal et al., 

2013).  

Caste 

Social caste was coded as a categorical variable with four levels: (1) General Caste, (2) Scheduled 

Caste, (3) Scheduled Tribe, (4) Other (constituting respondents who do not have a caste or the 

respondents who belonged to ‘other backward castes’). 

Marital status 

Marital status was captured as a categorical variable with three groups, (0) Currently Married, (1) 

Never married, (2) Widowed and (3) Other (separated/divorced). 

Location 

Place of residence was categorized into two groups – (1) Rural and (0) Urban. WHO SAGE dataset 

reports this classification for respondents based on their geographic location. 
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Religion 

Around 84% of respondents identified themselves as Hindu and a little over 12% of participants 

reported being Muslims. Therefore, religion was be captured as a categorical variable three groups, 

(1) Hindu and (2) Muslim and (3) to capture all ‘Other’ religious groups (Jainism, Sikhism, 

Buddhism, and Christianity). 

Employment status 

Employment status was captured as a categorical variable with four groups: (0) Private 

Sector, (1) Unemployed, (2) Public Sector, (3) Self-employed, (4) Informal Employment. 

8.3.4. Analytic Strategy: 

There were three steps in this analysis. First, the weighted means and percentages of key 

study variables were estimated; chi-square tests were used to assess significant gender differences 

(Table 18). Second, I established the weighted percentage distribution of symptom-based chronic 

disease diagnosis by demographic characteristics among women (Table 19) and men (Table 20).  

Next, I ran six weighted logistic regression models to evaluate whether the membership 

into the latent classes was related to chronic disease diagnoses (hypertension, angina, arthritis, 

asthma, chronic lung disorder) and chronic disease multimorbidity (see Table 21 for women and 

Table 22 for men) , controlling for sociodemographic characteristics. For these analyses, the latent 

classes of psychosocial functioning among men and women are treated as if it were an ‘observed’ 

predictor variable, and the research methods used in previous research were followed (Richards, 

2016). Although this treatment of latent class variables can potentially lead to underestimation of 

standard error (Bolck et al., 2004). the statistical bias is reduced here: the possible impact of 

misclassification error is minimized due to the high degree of confidence in the latent class 

membership determined based on the fit indices. Furthermore, the latent classes among men and 
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women are substantively distinguishable from each other and indicate how well people were 

assigned to classes. Meaningfulness and distinctiveness of each class were also carefully 

considered to arrive at the best fitting model. In other words, the study took into consideration how 

well a final solution model will be interpreted, how distinct each solution model was as compared 

to a model with fewer classes, and how easily could the classes be labeled to reflect a distinct sub-

group. Additionally, the latent class variable allows us to consider all the seven multidimensional 

indicators of psychosocial functioning simultaneously in one model. All analyses were conducted 

in Stata 15.1.  

In addition, to mitigate the cost that models with latent variables carry in terms of 

transparency and interpretability, I also conducted the following supplementary analyses: (1) I ran 

six weighted logistic regression models to evaluate the relationship between chronic disease 

outcomes and manifest indicators of psychosocial functioning used in Study 1 (cognition, sleep, 

affect, quality of life, depression, interpersonal relationship, and social connectedness). 

Specifically, controlling for sociodemographic correlates, chronic disease outcomes (angina, 

hypertension, arthritis, chronic lung disorder, asthma, multimorbidity) were regressed on 

indicators of psychosocial functioning among men and women separately. In total, six weighted 

models for women and six models for men were run (see Table 23 for women and Table 24 for 

men). These analyses indicate whether there is a relationship between the individual manifest 

variables of psychosocial functioning (as reported by the sample) and chronic diseases. These 

analyses also provide additional layer of evidence to demonstrate the relationship between 

psychosocial functioning and chronic diseases. (2) Goodness of fit between the supplementary 

models using manifest indicators of psychosocial functioning and the planned models using latent 

classes of psychosocial functioning was compared using methods developed by Archer & 
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Lemeshow (2006) (See Table 25 for women and Table 26 for men).  The use of latent predictors 

can add significant value to the analyses as laid out by Aneshensel (2008), however, they also 

carry a cost in terms of transparency and interpretability. Conducting supplementary analyses to 

test the goodness of fit of each model that uses latent predictors and comparing it to models that 

use manifest variables help us weigh whether using models that use latent predictors are better 

models in terms of statistical fit and substantive understanding.  
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8.4 Results 

Table 18 shows the sample descriptive characteristics by gender. A majority of the sample 

belonged to early adulthood age category (26-45 years; 52.3%). Among men, 27.1% reported 

having completed less than primary school education (less than 5 years of school); however, 48.7% 

of the women reported no formal education. Thus, women were more likely to report lower rates 

of education than men (p < .0001). A majority of the sample belonged to the ‘General caste’ 

category (60%) and reported being currently married (81.7%). Women were more likely to report 

being widowed (13.1%) than men (3.3%) (p < .0001). A majority of the sample also reported being 

Hindu (84.2%) and living in an urban area (74.3%). Men (76.4%) were more likely to live in urban 

areas than women (72.2%; p = .007). Most men reported being ‘self-employed’ (48.3%), followed 

by informal employment (26.9%), whereas, a majority of women reported ‘not working’ (55.4%) 

followed by informal employment (19.9%). Thus, men were more likely to report employment 

status than women (p < .0001). There were no significant gender differences in reported levels of 

income and religion. Around 59% of the entire sample had no chronic disease, around 32% of the 

sample had at least one chronic disease, and around 10% of the population had a chronic disease 

multimorbidity. Around 30% of men (n = 1364) had at least one chronic condition and around 

10% of men had a chronic disease multimorbidity (n = 445). Similarly, around 34% of women (n 

= 2491) had at least one chronic condition and around 10% of women had a chronic disease 

multimorbidity (n = 712). However, the difference in chronic disease diagnosis between men and 

women was not statistically significant (p = 0.06) 

 



 

 
187 

Table 18. Weighted percent distribution of selected demographic characteristics by gender, 

WHO SAGE India Wave 1 (2007-10) 

 
 

Four latent classes for women and three latent classes of psychosocial functioning were 

identified and reported in Study # 2.  

p

N % N % N % 

Age Group <.0001

18-25 (Young Adults) 1,778 14.6 487 10.4 1,405 18.8

26-45 (Early Adults) 6,379 52.3 2,516 53.4 3,832 51.2

46-65 (Middle-Aged Adults) 3,194 26.2 1,373 29.2 1,742 23.3

66-80 (Older Adults) 809 6.6 326 6.9 476 6.4

80+ (Elderly) 38 0.3 7 0.2 35 0.5

Education <.0001

College + 1,036 8.5 766 12.6 270 4.4

High School 1,781 14.6 1,164 19.2 616 10.0

Secondary School 1,981 16.2 1,189 19.6 792 12.9

Less than secondary school 3,115 25.5 1,644 27.1 1,471 24.0

No formal education 4,285 35.1 1,299 21.4 2,986 48.7

Income Quintiles 0.447

Poorest 2,464 20.3 1,233 20.5 1,231 20.2

Poorer 2,573 21.2 1,258 20.9 1,315 21.6

Middle 2,410 19.9 1,232 20.4 1,178 19.3

Richer 2,176 18.0 1,066 17.7 1,110 18.2

Richest 2,497 20.6 1,238 20.5 1,260 20.7

Caste 0.02

General 6,790 60.7 3,422 60.1 3,369 61.3

Scheduled Caste 2,141 19.1 1,147 20.2 994 18.1

Scheduled Tribe 719 6.4 356 6.3 363 6.6

Other 1,538 13.7 768 13.5 769 14.0

Marital Status <.0001

Married 9,967 81.7 5,196 85.7 4,771 77.8

Never Married 1,161 9.5 649 10.7 512 8.3

Widowed 1,000 8.2 200 3.3 800 13.1

Other 70 0.6 19 0.3 51 0.8

Religion 0.701

Hindu 9,456 84.2 4,777 83.6 4,679 84.8

Muslim 1,386 12.3 720 12.6 666 12.1

Others 388 3.5 217 3.8 171 3.1

Location 0.007

Rural 3,133 25.7 1,430 23.6 1,703 27.8

Urban 9,065 74.3 4,633 76.4 4,431 72.2

Employment Status <.0001

Not working 3,315 29.5 199 4.6 3,811 55.4

Public Sector 602 5.4 375 8.6 137 2.0

Private Sector 1,005 9.0 505 11.6 426 6.2

Self-Employed 3,673 32.7 2,100 48.3 1,139 16.6

Informal Employment 2,632 23.4 1,168 26.9 1,368 19.9

Chronic Disease Diagnosis 0.06

No Chronic Diseases 7,034 58.5 2,804 60.3 4,181 56.6

One Chronic Disease 3,841 31.9 1,399 30.1 2,491 33.7

Chronic Multimorbidity 1,157 9.6 445 9.6 712 9.6

Notes: Weighted frequencies and percentages are shown; chi-square tests were conducted to evaluate the group differences between men and women

TABLE 1. Weighted percent distribution of selected demographic characteristics by gender, WHO SAGE India Wave 1 (2007/10)

Total Men Women
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Tables 19 and 20 show the weighted percentage distribution of having any single chronic 

disease (i.e. angina, hypertension, arthritis, chronic lung disease, asthma) and living with a chronic 

disease comorbidity (vs. having one chronic condition) across sociodemographic characteristics 

for women. Overall, hypertension was the most commonly diagnosed chronic condition among 

men (19.5%) and women (18.8%), followed by angina (7.3% among men and 12% among 

women).  

Among women, a social gradient was observed in the diagnosis of all five chronic 

disorders. As such, the percentages of women belonging to chronic disease diagnosis category 

were higher among women from older age groups, low education groups, and other socially 

disadvantageous backgrounds, such as belonging to a minority religion, being widowed or 

separated, and belonging to historically marginalized social castes (see Table 19).  

Among men, there was a social gradient in the diagnosis of angina, arthritis, chronic lung 

disorder, and asthma – the percentages of men belonging to chronic disease diagnosis category 

were higher in women from older age groups, low education groups, and other socially 

disadvantageous backgrounds, such as belonging to a minority religion and historically 

marginalized social castes. However, the percent of men diagnosed with hypertension was higher 

among more educated and higher-income groups (see Table 20).   
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Table 19. Weight Percentage Distribution of Symptom-Based Chronic Disease Diagnosis by Demographic Characteristics among 

Women, WHO SAGE India Wave 1 (2007-10) 

 
 

Sociodemographic Factors

Standardized 

Diagnosis
% 

N

Standardized 

Diagnosis
% N

Standardized 

Diagnosis
% 

N

Standardized 

Diagnosis
% N

Standardized 

Diagnosis
% 

N

Standardized 

Diagnosis
% N

Standardized Symtom-based 

Diagnosis

No 4,540 88.0 -- 5,063 81.2 -- 5,623 90.1 -- 5,868 94.1 -- 6,008 96.3 -- 1,891 73.0 --

Yes 621 12.0 -- 1,176 18.8 -- 616 9.9 -- 371 5.9 -- 231 3.7 -- 700 27.0 --

Age Group

18-25 (Young Adults) 36 3.7 954 118 11.0 1,069 28 2.6 1,070 20 1.9 1,070 13 1.2 1,070 44 22.2 196

26-45 (Early Adults) 309 11.2 2,766 520 15.7 3,312 292 8.8 3,312 168 5.1 3,312 94 2.8 3,312 270 21.3 1,265

46-65 (Middle-Aged Adults) 207 18.2 1,140 408 27.4 1,487 229 15.4 1,487 129 8.7 1,487 95 6.4 1,487 280 32.5 862

66-80 (Older Adults) 65 22.9 285 121 34.7 349 65 18.6 349 51 14.5 349 29 8.2 349 100 39.6 254

80+ (Elderly) 4 24.4 16 8 39.8 21 2 8.4 21 3 13.8 21 1 2.7 21 5 41.4 13

Education

College + 2 0.8 231 28 10.9 259 14 5.3 259 0 0.2 259 1 0.3 259 10 22.5 42

High School 27 4.9 545 98 15.6 626 35 5.6 626 22 3.6 626 13 2.0 626 34 18.0 190

Secondary School 48 7.0 684 116 14.6 798 47 5.8 798 19 2.4 798 11 1.3 798 35 14.8 236

Less than secondary school 146 11.9 1,226 304 20.7 1,470 154 10.5 1,470 92 6.3 1,470 69 4.7 1,470 178 26.7 666

No formal education 399 16.1 2,475 630 20.4 3,086 366 11.9 3,086 236 7.7 3,086 138 4.5 3,086 443 30.4 1,458

Income Quintiles 

Poorest 161 15.4 1,048 254 19.8 1,280 144 11.3 1,280 93 7.3 1,280 68 5.3 1,280 189 33.6 564

Poorer 132 12.1 1,090 261 19.6 1,336 145 10.8 1,336 91 6.8 1,336 44 3.3 1,336 166 28.7 577

Middle 140 14.0 1,006 211 17.6 1,202 115 9.6 1,202 83 6.9 1,202 50 4.2 1,202 121 23.1 524

Richer 99 10.4 943 210 18.6 1,127 87 7.7 1,127 59 5.3 1,127 31 2.7 1,127 115 27.3 422

Richest 89 8.3 1,074 239 18.5 1,294 125 9.7 1,294 44 3.4 1,294 37 2.9 1,294 108 21.5 503

Caste 

General 425 13.3 3,198 719 18.2 3,958 387 9.8 3,958 242 6.1 3,958 166 4.2 3,958 454 27.1 1,675

Scheduled Tribes 104 10.6 979 223 19.3 1,154 121 10.5 1,154 77 6.6 1,154 38 3.3 1,154 144 31.3 459

Scheduled Caste 46 12.9 355 94 22.5 416 41 9.9 416 19 4.5 416 12 2.9 416 41 22.9 181

Other 47 7.4 629 140 19.7 712 66 9.3 712 33 4.7 712 15 2.0 712 60 21.9 276

Marital Status

Married 489 12.1 4,049 872 17.8 4,911 485 9.9 4,911 276 5.6 4,911 182 3.7 4,911 508 25.3 2,009

Never Married 5 1.0 455 55 11.0 504 14 2.9 504 5 1.0 504 3 0.5 504 13 15.7 83

Widowed 110 17.9 615 229 29.7 772 110 14.2 772 86 11.1 772 46 6.0 772 159 34.1 466

Other 18 42.3 42 18 35.4 52 6 12.1 52 4 7.8 52 0 0.3 52 19 58.2 33

Religion

Hindu 521 11.8 4,415 975 18.3 5,325 526 9.9 5,325 304 5.7 5,325 190 3.6 5,325 549 25.0 2,197

Muslim 73 12.4 595 150 20.3 737 75 10.2 737 64 8.7 737 39 5.2 737 124 40.1 310

Others 27 17.5 151 51 28.7 177 15 8.3 177 3 1.6 177 2 1.3 177 26 30.6 84

Location

Rural 460 12.4 3,722 850 18.7 4,539 470 10.3 4,539 290 6.4 4,539 173 3.8 4,539 528 27.8 1,901

Urban 161 11.2 1,439 326 19.2 1,700 146 8.6 1,700 81 4.7 1,700 58 3.4 1,700 171 24.8 689

Employment Status

Not working 261 8.9 2,942 647 18.3 3,544 332 9.4 3,544 204 5.8 3,544 105 3.0 3,544 354 26.0 1,365

Public Sector 9 9.0 99 24 19.0 127 12 9.7 127 5 4.2 127 3 2.3 127 12 26.2 46

Private Sector 35 13.3 261 64 20.0 317 27 8.6 317 18 5.7 317 7 2.3 317 39 32.0 123

Self-Employed 135 16.0 844 196 18.7 1,048 112 10.7 1,048 62 5.9 1,048 48 4.6 1,048 126 25.9 488

Informal Employment 181 17.8 1,016 244 20.3 1,202 133 11.0 1,202 82 6.8 1,202 68 5.6 1,202 168 29.4 570

Notes: Weighted frequencies and percentages are shown

Comorbidity vs. one chronic condition

TABLE 2. Weighted percent distribution of selected symtom-based chronic disease diagnosis by demographic characteristics among women, WHO SAGE India Wave 1 (2007/10)

Symptom-Based Chronic Disease Diagnosis

Angina Arthritis Chronic Lung Disorder AsthmaHypertension
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Table 20. Weight Percentage Distribution of Symptom-Based Chronic Disease Diagnosis by Demographic Characteristics among 

Men, WHO SAGE India Wave 1 (2007-10) 

 
Sociodemographic Factors

Standardized 

Diagnosis
% N

Standardized 

Diagnosis
% N

Standardized 

Diagnosis
% N

Standardized 

Diagnosis
% N

Standardized 

Diagnosis
% N

Standardize

d Diagnosis
% N

Symtom-based Diagnosis

Yes 244 7.3 -- 782 19.5 -- 252 6.30 -- 312 7.8 -- 286 7.1 -- 505 27.0 --

No 3,122 92.8 -- 3,224 80.5 -- 3,754 93.70 -- 3,694 92.2 -- 3,720 92.9 -- 1,364 73.0 --

Age Group

18-25 (Young Adults) 14 3.4 402 52 11.5 454 5 1.13 454 18 4.1 444 17 3.8 454 25 22.5 109

26-45 (Early Adults) 137 7.1 1,926 409 18.0 2,268 114 5.04 2,268 141 6.5 2,178 103 4.6 2,268 224 24.7 907

46-65 (Middle-Aged Adults) 89 9.3 961 283 24.0 1,182 115 9.70 1,182 113 10.1 1,121 99 8.4 1,182 180 27.3 659

66-80 (Older Adults) 42 19.3 220 92 31.9 287 41 14.43 287 39 15.2 258 42 14.6 287 74 38.8 190

80+ (Elderly) 1 25.2 5 3 50.3 6 1 14.80 6 1 12.5 5 1 12.3 6 3 55.2 5

Education

College + 23 4.8 467 394 76.1 517 18 3.51 517 11 2.2 494 18 3.5 517 32 15.2 208

High School 38 5.6 693 685 82.3 832 45 5.41 832 64 8.0 805 53 6.4 832 81 23.1 353

Secondary School 51 7.5 679 678 84.0 807 41 5.06 807 62 7.9 781 47 5.9 807 88 26.9 328

Less than secondary school 94 10.0 948 893 78.5 1,137 88 7.77 1,137 85 7.9 1,076 64 5.7 1,137 144 26.8 537

No formal education 77 10.6 725 708 78.4 904 84 9.31 904 90 10.6 850 79 8.7 904 160 36.0 444

Income Quintiles 

Poorest 86 12.3 704 151 17.2 879 74 8.44 879 79 9.5 835 51 5.8 879 139 35.3 394

Poorer 76 10.0 759 153 17.3 883 62 7.06 883 69 8.3 836 66 7.4 883 117 31.0 376

Middle 51 7.3 709 166 19.5 850 53 6.25 850 78 9.6 813 60 7.0 850 103 25.2 408

Richer 45 7.3 618 163 21.5 758 41 5.46 758 39 5.4 720 43 5.6 758 57 17.2 331

Richest 25 3.5 723 206 24.9 827 46 5.51 827 46 5.8 802 43 5.2 827 89 24.8 360

Caste 

General 139 6.6 2,119 476 18.8 2,528 164 6.47 2,528 182 7.4 2,445 150 6.0 2,528 273 24.8 1,100

Scheduled Tribes 76 10.8 704 160 18.8 854 54 6.37 854 83 10.1 822 61 7.2 854 122 29.8 407

Scheduled Caste 14 6.1 232 69 26.1 263 18 6.89 263 10 4.1 248 7 2.8 263 23 19.2 118

Other 54 11.8 458 134 24.3 551 40 7.31 551 37 7.6 491 43 7.8 551 87 35.9 243

Marital Status

Married 257 8.6 3,001 761 21.1 3,605 263 7.30 3,605 274 8.0 3,428 233 6.5 3,605 457 27.4 1,670

Never Married 18 4.5 389 53 11.9 441 4 0.93 441 20 4.6 432 17 3.9 441 23 18.4 128

Widowed 9 8.0 116 23 16.3 143 9 6.44 143 18 12.8 139 12 8.5 143 24 34.9 69

Other 0 0.0 7 2 25.6 8 0 0.00 8 0 0.0 7 0 0.0 8 0 0.0 3

Religion

Hindu 234 7.9 2,963 734 20.8 3,521 231 6.56 3,521 239 7.1 3,360 225 6.4 3,521 411 25.8 1,593

Muslim 35 8.1 435 76 14.5 526 27 5.09 526 53 10.4 507 33 6.2 526 73 34.8 209

Others 14 12.5 116 29 19.2 150 19 12.51 150 20 14.5 139 5 3.1 150 21 30.7 68

Location

Rural 231 8.5 2,712 584 18.0 3,247 226 23.83 950 273 30.6 892 214 6.6 3,247 418 28.8 1,450

Urban 52 6.5 801 255 7.9 950 50 1.54 3,247 39 4.4 892 48 5.1 950 87 20.7 419

Employment Status

Not working 6 3.4 167 18 9.6 184 9 4.89 184 11 6.3 176 5 2.6 184 15 40.5 36

Public Sector 8 2.6 313 98 27.0 362 20 5.43 362 17 5.0 340 15 4.1 362 26 15.1 171

Private Sector 29 7.3 400 120 24.8 485 20 4.14 485 26 5.7 456 27 5.6 485 62 27.6 223

Self-Employed 126 7.4 1,690 374 18.4 2,033 132 6.48 2,033 169 8.5 1,979 141 6.9 2,033 246 26.8 917

Informal Employment 115 12.2 943 229 20.2 1,133 96 8.47 1,133 89 8.4 1,054 74 6.5 1,133 157 30.0 521

Notes: Weighted frequencies and percentages are shown

Comorbidity vs. one chronic condition

Symptom-Based Chronic Disease Diagnosis

TABLE 3. Weighted percent distribution of selected symtom-based chronic disease diagnosis by demographic characteristics among men, WHO SAGE India Wave 1 (2007/10)

Angina Hypertension Arthritis Chronic Lung Disorder Asthma
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8.4.1. Research Question One 

Is there a relationship between the latent classes of psychosocial functioning and chronic 

conditions among women? 

 Among women, there was a statistically significant relationship between the latent classes 

of psychosocial functioning and the diagnosis of angina, arthritis, asthma, and chronic lung 

disorder, controlling for sociodemographic characteristics. However, there was no relationship 

between the latent classes of psychosocial function and symptom-based diagnosis hypertension 

(see Table 21). Controlling for sociodemographic characteristics, the odds of angina for members 

of the latent class characterized by low psychosocial functioning was 3.59 (95% CI = 2.3 - 5.6), 

among members of the latent class characterized by high cognitive difficulties was 1.79 (95% CI 

= 1.27 - 2.52), and among members of the latent class characterized by high sleep and affect 

difficulties was 3.99 (95% CI = 2.85 - 5.58). Moreover, controlling for sociodemographic 

characteristics, the odds of arthritis for members of the latent class characterized by low 

psychosocial functioning was 2.53 (95% CI = 1.74 – 3.69), among members of the latent class 

characterized by high cognitive difficulties was 1.52 (95% CI = 1.09 – 2.12), and among members 

of the latent class characterized by high sleep and affect difficulties was 2.23 (95% CI = 1.53 – 

3.25). Similarly, controlling for sociodemographic characteristics, the odds of asthma for members 

of the latent class characterized by low psychosocial functioning was 5.71 (95% CI = 3.36 – 9.70), 

among members of the latent class characterized by high cognitive difficulties was 2.05 (95% CI 

= 1.14 – 3.68), and among members of the latent class characterized by high sleep and affect 

difficulties was 4.34 (95% CI = 2.57– 7.30). Likewise, controlling for sociodemographic 

characteristics, the odds of chronic lung disease for members of the latent class characterized by 
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low psychosocial functioning was 4.47 (95% CI = 2.88 – 6.93), among members of the latent class 

characterized by high cognitive difficulties was 1.66 (95% CI = 1.12 – 2.46), and among members 

of the latent class characterized by high sleep and affect difficulties was 4.11 (95% CI = 2.74– 

6.17).  

Overall, these results demonstrate the significant relationship between chronic disease and 

the psychosocial functioning among women. Substantively, the results suggest that deterioration 

of psychosocial functioning, in terms of overall low functioning, high cognitive difficulties, and 

high sleep and affect difficulties, is associated with a chronic disease diagnosis among Indian 

women.  
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Table 21. Standardized Chronic Diseases Regressed on Latent Classes of Psychosocial 

Functioning Among Women Controlling for Sociodemographic Characteristics WHO SAGE 

India, Wave 1 (2007) 

 
 

Is there a relationship between the latent classes of psychosocial functioning and chronic 

conditions among men? 

Among men, there was a statistically significant relationship between latent classes of 

psychosocial functioning and the diagnosis of angina, arthritis, asthma, and chronic lung disorder, 

controlling for other sociodemographic characteristics. However, there was no relationship 

between the latent classes of psychosocial function and the diagnosis of hypertension (see Table 

22). Controlling for sociodemographic characteristics, the odds of angina for members of the latent 

Odds Ratio 95% CI Odds Ratio 95% CI Odds Ratio 95% CI Odds Ratio 95% CI Odds Ratio 95% CI Odds Ratio 95% CI

Low Psychosocial Functioning 3.59*** 2.3 - 5.6 1.35 0.92 - 1.97 2.53*** 1.74 - 3.69 4.47*** 2.88 - 6.93 5.71*** 3.36 - 9.7 3.14*** 2.16 - 4.56

High Cognitive Difficulties 1.79** 1.27 - 2.52 1.12 0.86 - 1.46 1.52* 1.09 - 2.12 1.66* 1.12 - 2.46 2.05* 1.14 - 3.68 1.67** 1.15 - 2.44

High Sleep and Affect Difficulties 3.99*** 2.85 - 5.58 0.96 0.64 - 1.44 2.23*** 1.53 - 3.25 4.11*** 2.74 - 6.17 4.34*** 2.57 - 7.3 3.07*** 2.06 - 4.57

Age (Ref.=Young Adults (18-24))

25-45 (Early Adults) 1.85* 1.11 - 3.09 1.46 0.91 - 2.34 3.02** 1.55 - 5.89 1.68 0.81 - 3.47 1.15 0.5 - 2.61 0.85 0.43 - 1.71

46-65 (Middle-Aged Adults) 2.75*** 1.59 - 4.74 2.86*** 1.77 - 4.62 5.04*** 2.5 - 10.16 2.4* 1.11 - 5.18 2.25 0.97 - 5.22 1.44 0.73 - 2.86

66-80 (Older Adults) 3.5*** 1.84 - 6.62 3.61*** 2.12 - 6.17 5.85*** 2.66 - 12.86 3.49** 1.38 - 8.84 2.71* 1.09 - 6.73 1.74 0.8 - 3.75

80+ (Elderly) 2.92 0.74 - 11.5 4.25** 1.57 - 11.46 1.72 0.36 - 8.2 1.96 0.44 - 8.62 0.49 0.08 - 3 1.66 0.41 - 6.76

Education (Ref.=College+PostGrad)

High School 8.74** 2.56 - 29.8 1.6 0.81 - 3.15 1.12 0.42 - 2.95 18.19** 2.14 - 154.07 7.3 0.86 - 61.39 0.63 0.15 - 2.56

Secondary School 10.34*** 2.93 - 36.49 1.41 0.72 - 2.73 1.09 0.36 - 3.23 9.49* 1.16 - 77.15 3.77 0.72 - 19.77 0.46 0.11 - 2

Less than secondary school 11.94*** 3.37 - 42.21 1.73 0.87 - 3.45 1.47 0.53 - 4.11 16.25** 2.08 - 126.96 8.05* 1.62 - 39.9 0.75 0.19 - 2.94

No formal education 13.45*** 3.82 - 47.3 1.37 0.67 - 2.77 1.29 0.49 - 3.38 14.13* 1.78 - 112.16 5.16* 1.03 - 25.8 0.64 0.16 - 2.49

Income Quintiles (Ref.=Poorest)

Poorer 0.9 0.62 - 1.32 1.04 0.77 - 1.41 1.01 0.65 - 1.56 1.02 0.64 - 1.62 0.63 0.37 - 1.09 0.97 0.63 - 1.51

Middle 1.11 0.73 - 1.69 0.89 0.65 - 1.21 0.89 0.62 - 1.27 1.11 0.7 - 1.76 0.82 0.45 - 1.49 0.67* 0.47 - 0.97

Richer 0.88 0.59 - 1.3 0.98 0.73 - 1.32 0.76 0.52 - 1.09 0.91 0.54 - 1.52 0.6 0.32 - 1.11 0.92 0.6 - 1.42

Richest 0.87 0.55 - 1.39 0.99 0.72 - 1.37 1.05 0.7 - 1.56 0.66 0.38 - 1.16 0.72 0.37 - 1.4 0.72 0.46 - 1.12

Caste (Ref.=General)

Scheduled Caste 0.61*** 0.42 - 0.87 1.1 0.83 - 1.44 1.03 0.75 - 1.39 1.03 0.7 - 1.5 0.72 0.45 - 1.15 1.29 0.89 - 1.88

Scheduled Tribe 0.74 0.46 - 1.21 1.33 0.9 - 1.96 0.98 0.57 - 1.68 0.7 0.35 - 1.37 0.61 0.22 - 1.68 0.81 0.43 - 1.54

Other 0.39*** 0.25 - 0.61 1.08 0.83 - 1.41 0.92 0.65 - 1.31 0.62 0.42 - 0.93 0.39*** 0.24 - 0.63 0.57** 0.38 - 0.83

Marital Status (Ref.=Married)

Never Married 0.22* 0.06 - 0.82 0.93 0.54 - 1.61 0.94 0.38 - 2.29 0.45 0.13 - 1.56 0.32 0.03 - 2.84 0.78 0.23 - 2.55

Widowed 0.72 0.51 - 1.02 1.17 0.9 - 1.53 0.84 0.61 - 1.16 1.01 0.67 - 1.51 0.72 0.5 - 1.06 0.92 0.67 - 1.25

Other 3.62*** 1.45 - 9.02 2.77 0.63 - 12.13 1.31 0.4 - 4.29 1.1 0.25 - 4.88 0.03** 0 - 0.36 2.84 0.87 - 9.28

Location (Ref.=Urban)

Rural 0.92 0.56 - 1.48 0.95 0.71 - 1.27 1.15 0.82 - 1.62 1.2 0.76 - 1.91 0.99 0.56 - 1.74 1.08 0.73 - 1.59

Religion (Ref.=Hindu)

Muslims 0.88 0.55 - 1.39 1.13 0.77 - 1.65 0.91 0.55 - 1.51 1.31 0.88 - 1.96 1.27 0.76 - 2.14 1.97 1.23 - 3.15

Other 1.88* 1.06 - 3.32 1.66 0.95 - 2.92 0.86 0.47 - 1.55 0.27* 0.09 - 0.81 0.43 0.16 - 1.13 1.46 0.77 - 2.76

Employment Status (Ref.=Private Sector)

Unemployed 0.47* 0.27 - 0.83 0.9 0.58 - 1.41 1.04 0.58 - 1.86 0.83 0.46 - 1.49 0.95 0.42 - 2.13 0.55* 0.32 - 0.94

Public Sector 0.78 0.3 - 2 0.97 0.46 - 2.03 1.24 0.51 - 2.99 0.87 0.26 - 2.85 1.14 0.24 - 5.25 0.93 0.32 - 2.65

Self-Employed 0.78 0.43 - 1.41 0.88 0.54 - 1.42 1.07 0.58 - 1.95 0.75 0.39 - 1.44 1.47 0.57 - 3.75 0.6 0.34 - 1.05

Informal Employment 0.83 0.47 - 1.47 0.91 0.53 - 1.54 1.01 0.54 - 1.87 0.78 0.42 - 1.44 1.67 0.71 - 3.89 0.62 0.35 - 1.1

Intercept 0.01*** 0 - 0.03 0.08*** 0.03 - 0.22 0.01*** 0 - 0.06 0.01*** 0 - 0.16 0.01*** 0 - 0.02 0.54 0.12 - 2.26

Notes: Weighted regression results are shown; Logistic regression analyses were conducted seperately for each outcome; comorbidity is defined as having more than one chronic disease diagnosis;

*=  p <.05; **=  p <.001; *** =  p <.0001;

Latent Classes for Psychosocial Functioning 

(Ref: High Psychosocial Functioning)

Angina

TABLE 4. Standardized Chronic Diseases  Regressed on Latent Classes of Psychosocial Functioning Among Women Controlling For Sociodemographic Characteristics

 WHO SAGE India, Wave 1 (2007)

Hypertension Arthritis Chronic Lung Disorder Asthma Comorbidity
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class characterized by low psychosocial functioning was 8.24 (95% CI = 3.93 – 17.27) and among 

members of the latent class characterized by moderate personal psychosocial functioning was 3.33 

(95% CI = 2.02 – 5.48). Similarly, controlling for sociodemographic characteristics, the odds of 

arthritis for members of the latent class characterized by low psychosocial functioning was 2.26 

(95% CI = 3.12 – 4.56) and among members of the latent class characterized by moderate personal 

psychosocial functioning was 2.03 (95% CI = 1.25 – 3.29). Controlling for sociodemographic 

characteristics, the odds of chronic lung disorder for members of the latent class characterized by 

low psychosocial functioning was 5.24 (95% CI = 2.75 – 9.96) and among members of the latent 

class characterized by moderate personal psychosocial functioning was 3.36 (95% CI = 2.19 – 

5.16). Controlling for sociodemographic characteristics, the odds of asthma for members of the 

latent class characterized by low psychosocial functioning was 4.79 (95% CI = 2.78 – 8.26) and 

among members of the latent class characterized by moderate personal psychosocial functioning 

was 3.43 (95% CI = 2.07 – 5.69).      

Overall, these results demonstrate the significant relationship between chronic disease and 

the psychosocial functioning among men. Substantively, the present results suggest that 

deterioration of psychosocial functioning, in terms of overall low psychosocial functioning or even 

moderate difficulties in personal functioning, is indicative of a chronic disease diagnosis among 

Indian men.  
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Table 22. Standardized Chronic Diseases Regressed on Latent Classes of Psychosocial 

Functioning Among Men Controlling for Sociodemographic Characteristics WHO SAGE India, 

Wave 1 (2007) 

 
 

8.4.2. Research Question Two:  

Is there a relationship between the latent classes of psychosocial functioning and chronic disease 

comorbidity (vs. chronic disease morbidity) among women? 

Among women, there was a statistically significant relationship between the latent classes 

of psychosocial functioning and living with chronic disease comorbidity, controlling for other 

sociodemographic characteristics (see Table 21). Controlling for sociodemographic 

characteristics, the odds of chronic disease comorbidity (vs. living with one chronic disease) for 

Odds Ratio 95% CI Odds Ratio 95% CI Odds Ratio 95% CI Odds Ratio 95% CI Odds Ratio 95% CI Odds Ratio 95% CI

Latent Classes of Psychosocial 

Functioning (Ref. = High 

Psychosocial Functioning)

Low Psychosocial Functioning 8.24*** 3.93 - 17.27 1.23 0.77 - 1.97 2.26* 1.12 - 4.56 5.24*** 2.75 - 9.96 4.79*** 2.78 - 8.26 3.28*** 1.72 - 6.27

Moderate Personal Functioning 3.33*** 2.02 - 5.48 0.81 0.58 - 1.15 2.03** 1.25 - 3.29 3.36*** 2.19 - 5.16 3.43*** 2.07 - 5.69 1.71* 1.12 - 2.63

Age (Ref.=Young Adults (18-24)

25-45 (Early Adults) 1.72 0.49 - 5.97 1.27 0.69 - 2.34 2.86 0.61 - 13.42 1.57 0.54 - 4.56 1.6 0.52 - 4.87 0.6 0.15 - 2.32

46-65 (Middle-Aged Adults) 2.15 0.61 - 7.62 1.76 0.92 - 3.34 5.03* 1.08 - 23.35 2.11 0.74 - 6.02 2.23 0.73 - 6.81 0.65 0.16 - 2.62

66-80 (Older Adults) 4.26* 1.17 - 15.51 2.6** 1.34 - 5.02 6.88* 1.46 - 32.41 2.47 0.81 - 7.46 3.01 0.9 - 10.01 0.93 0.22 - 3.89

80+ (Elderly) 4.41 0.32 - 59.53 7.56* 1.5 - 37.95 7.89* 1.18 - 52.78 0.91 0.14 - 5.66 1.06 0.1 - 11.22 1.52 0.22 - 10.5

Education 

(Ref.=College+PostGrad)

High School 0.82 0.24 - 2.75 0.8 0.49 - 1.31 1.5 0.56 - 3.97 4.21** 1.59 - 11.09 2.53 1.07 - 5.96 1.93 0.84 - 4.42

Secondary School 0.85 0.3 - 2.43 0.79 0.47 - 1.35 1.26 0.46 - 3.41 3.36* 1.22 - 9.24 1.65 0.54 - 5 1.99 0.82 - 4.84

Less than secondary school 0.79 0.27 - 2.27 1.14 0.71 - 1.85 1.58 0.62 - 4.02 2.76* 1.1 - 6.9 1.2 0.46 - 3.09 1.87 0.89 - 3.96

No formal education 0.65 0.22 - 1.9 1.17 0.7 - 1.96 1.73 0.67 - 4.44 3.53** 1.49 - 8.38 2.21 0.87 - 5.62 2.54* 1.14 - 5.66

Income Quintiles (Ref.=Poorest)

Poorer 0.85 0.45 - 1.6 1.08 0.68 - 1.69 0.92 0.49 - 1.71 0.96 0.57 - 1.62 0.91 0.51 - 1.61 0.89 0.49 - 1.62

Middle 0.67 0.33 - 1.37 1.28 0.82 - 1.98 0.92 0.45 - 1.88 1.47 0.83 - 2.59 1.24 0.64 - 2.41 0.69 0.36 - 1.3

Richer 0.65 0.33 - 1.27 1.31 0.82 - 2.1 0.74 0.36 - 1.52 0.76 0.39 - 1.48 0.81 0.39 - 1.68 0.47* 0.23 - 0.96

Richest 0.38* 0.15 - 0.95 1.75 1.07 - 2.87 0.95 0.44 - 2.07 1.24 0.65 - 2.35 1.05 0.49 - 2.23 1.04 0.5 - 2.18

Caste (Ref.=General)

Scheduled Caste 1.37 0.73 - 2.57 1.12 0.74 - 1.7 0.77 0.41 - 1.45 1.31 0.75 - 2.26 1.21 0.69 - 2.13 1.15 0.68 - 1.95

Scheduled Tribe 0.81 0.37 - 1.74 1.7 0.92 - 3.16 0.89 0.44 - 1.81 0.47 0.21 - 1.01 0.47* 0.24 - 0.94 0.48* 0.23 - 0.98

Other 1.72 0.84 - 3.56 1.25 0.86 - 1.84 1.1 0.61 - 2.01 1.05 0.56 - 1.94 1.1 0.61 - 2.01 1.65 0.94 - 2.91

Marital Status (Ref.=Married)

Never Married 0.97 0.28 - 3.31 0.63 0.35 - 1.14 0.27 0.07 - 1.03 0.98 0.37 - 2.59 1.59 0.65 - 3.88 0.52 0.15 - 1.71

Widowed 0.56* 0.32 - 0.98 0.59* 0.4 - 0.87 0.56* 0.35 - 0.9 1.23 0.63 - 2.37 1.53 0.76 - 3.04 0.94 0.52 - 1.7

Other 1 1.66 0.26 - 10.51 1 1 -- 1

Location (Ref.=Urban)

Rural 1.08 0.56 - 2.08 0.63** 0.45 - 0.87 1.2 0.69 - 2.09 2.01* 1.12 - 3.59 1.71 0.99 - 2.93 1.37 0.80 - 2.34

Religion (Ref.=Hindu)

Muslims 0.66 0.3 - 1.43 0.67 0.41 - 1.08 0.59 0.27 - 1.27 1.34 0.77 - 2.33 1.01 0.5 - 2.03 1.11 0.6 - 2.04

Other 1.62 0.57 - 4.6 0.85 0.37 - 1.97 2.3 0.98 - 5.42 2.71* 1.11 - 6.63 0.47 0.09 - 2.42 1.3 0.46 - 3.64

Employment Status (Ref.=Private 

Sector)

Unemployed 0.44 0.17 - 1.13 0.36* 0.14 - 0.88 1.78 0.46 - 6.87 1.17 0.33 - 4.06 0.21* 0.05 - 0.88 1.01 0.24 - 4.17

Public Sector 0.27* 0.11 - 0.64 0.8 0.47 - 1.38 0.96 0.3 - 3.04 0.78 0.25 - 2.42 0.63 0.21 - 1.91 0.34* 0.13 - 0.88

Self-Employed 0.85 0.38 - 1.9 0.67 0.44 - 1.02 1.16 0.5 - 2.66 1.03 0.47 - 2.29 0.7 0.31 - 1.57 0.61 0.3 - 1.25

Informal Employment 1.27 0.59 - 2.72 0.8 0.5 - 1.28 1.48 0.64 - 3.4 0.98 0.42 - 2.29 0.61 0.26 - 1.43 0.64 0.29 - 1.41

Intercept 0.05** 0 - 0.34 0.26 0.1 - 0.66 0.01*** 0 - 0.07 0.01*** 0.01- 0.03 0.01*** 0 - 0.14 0.34 0.04 - 2. 67

Notes: Weighted regression results are shown; Logistic regression analyses were conducted seperately for each outcome; comorbidity is defined as having more than one chronic disease diagnosis;

*=  p <.05; **=  p <.001; *** =  p <.0001;

ComorbidityHypertension Arthritis Chronic Lung Disease AsthmaAngina
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members of the latent class characterized by low psychosocial functioning was 3.14 (95% CI = 

2.16 - 4.56), among members of the latent class characterized by high cognitive difficulties was 

1.67 (95% CI = 1.15 - 2.44), and among members of the latent class characterized by high sleep 

and affect difficulties was 3.07 (95% CI = 2.06 - 4.57). 

Is there a relationship between the latent classes of psychosocial functioning and chronic disease 

comorbidity (vs. chronic disease morbidity) among men? 

There was a statistically significant relationship between the latent classes of psychosocial 

functioning and living with chronic disease comorbidity, controlling for sociodemographic 

characteristics (see Table 22). Controlling for sociodemographic characteristics, the odds of 

chronic disease comorbidity (vs. living with one chronic disease) for members of the latent class 

characterized by low psychosocial functioning was 3.28 (95% CI = 1.72 - 6.27) and among 

members of the latent class characterized by moderate personal functioning was 1.71 (95% CI = 

1.12 - 2.63).  

8.4.3. Supplementary Analyses 

Models with manifest predictors of psychosocial functioning:  

Among women, controlling for sociodemographic correlates, the odds of angina were significantly 

high among women with depression, high sleep difficulties, and high cognitive difficulties (all p-

values < .05). Among women, controlling for sociodemographic correlates, the odds of angina 

were significantly low among women with high quality of life (p< .05). Similarly, controlling for 

sociodemographic correlates, the odds of hypertension were significantly higher among women 

with high negative affect, high sleep difficulties, and high social connectedness (all p-values < 

.05). Additionally, the odds of arthritis were significantly high among women with depression, 
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low quality of life and high sleep difficulties controlling for all sociodemographic correlates (all 

p-values <.05). Likewise, the odds of chronic lung disorder were high among women with high 

negative affect, low quality of life, high sleep difficulties (all p-values <.05). Similarly, the odds 

of asthma were high among women with depression, high negative affect, and low quality of life 

(all p-values <.05). Finally, the odds of multimorbidity of disorder were high among women with 

low quality of life, and high sleep difficulties (all p-values <.05). Thus, overall the results indicate 

that the relationship between psychosocial functioning and chronic diseases are mixed among 

Indian women. In particular, some chronic diseases, such as chronic lung disorder, asthma, and 

angina are more consistently related to indicators of psychosocial functioning than other chronic 

conditions. Moreover, sleep and quality of life is more consistently related to chronic diseases than 

other indicators, controlling for sociodemographic characteristics.  

Table 23. Chronic Disease Outcomes Regressed on Manifest Indicators of Psychosocial 

Functioning Among Women WHO SAGE India, Wave 1 (2007) 

 

Among men, controlling for sociodemographic correlates, the odds of angina were 

significantly high among men with high sleep difficulties (all p-values < .05). Among men, 

controlling for sociodemographic correlates, there were no significant differences in odds of 

hypertension based on indicators of psychosocial functioning. Additionally, the odds of arthritis 

OR 95% CI OR 95% CI OR 95% CI OR 95% CI OR 95% CI OR 95% CI

Psychosocial Functioning
a

Depression 2.26*** 1.48 - 3.45 0.86 0.64 - 1.14 1.53* 1.03 - 2.25 1.17 0.83 - 1.65 2.27** 1.33 - 3.86 1.32 0.9 - 1.93

Interpersonal Relationship 0.99 0.93 - 1.04 1.01 0.97 - 1.04 0.97 0.93 - 1.01 0.97 0.92 - 1.01 1.02 0.95 - 1.07 0.99 0.93 - 1.03

Cognition 1.11* 1.01 - 1.22 1.05 0.97 - 1.12 1.06 0.97 - 1.15 1.07 0.96 - 1.17 1.07 0.91 - 1.25 1.05 0.95 - 1.16

Negative Affect 0.96 0.88 - 1.04 0.91** 0.85 - 0.97 0.94 0.87 - 1.02 1.14** 1.03 - 1.24 1.10* 1.01 - 1.19 1.07 0.96 - 1.17

Social Connectnedness 0.98 0.94 - 1 1.03* 1 - 1.04 1.02 0.98 - 1.04 1.00 0.96 - 1.03 0.98 0.94 - 1.01 0.99 0.95 - 1.02

Quality of Life 0.96* 0.92 - 0.99 1.01 0.98 - 1.03 0.96* 0.92 - 0.99 0.92*** 0.88 - 0.96 0.91*** 0.86 - 0.96 0.96* 0.92 - 0.99

Sleep 1.31*** 1.2 - 1.41 1.09** 1.03 - 1.14 1.26*** 1.16 - 1.36 1.19*** 1.08 - 1.3 1.05 0.91 - 1.2 1.19*** 1.1 - 1.28

Intercept 0.02*** 0.00 - 0.16 0.04*** 0.01 - 0.15 0.03 0.01 - 0.20 0.01*** 0.00 - 0.18 0.04*** 0.00 - 0.59 0.89*** 0.14 - 5.56

Angina Hypertension Arthritis Chronic Lung Disorder Asthma Multimorbidity

Notes: Weighted regression results are shown; OR = Odds Ratios; Logistic regression models were run; *=  p <.05; **=  p <.001; *** =  p <.0001;
a
= All models were adjusted for age, education, income, area of residence, religion, caste, employment status, marital status.
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were significantly high among men with low quality of life, and high sleep difficulties controlling 

for all sociodemographic correlates (all p-values <.05). Likewise, the odds of asthma were high 

among men with depression, high interpersonal relationship difficulties, high cognitive 

difficulties, low quality of life, and high sleep difficulties (all p-values <.05). Similarly, the odds 

of chronic lung disorder were high among men with depression, low quality of life, and high sleep 

difficulties (all p-values <.05). Finally, the odds of multimorbidity of disorder were high among 

men with high interpersonal relationship difficulties, low quality of life, and high sleep difficulties 

(all p-values <.05). Overall, the results are mixed. Similar to women, chronic lung disorder, 

asthma, and multimorbidity is more consistently associated with psychosocial functioning than 

other chronic conditions. The results also confirm the findings from models that use latent 

predictors and demonstrate that there is no statistically significant relationship between odds of 

hypertension and the indicators of psychosocial functioning among men. 

Table 24. Chronic Disease Outcomes Regressed on Manifest Indicators of Psychosocial 

Functioning Among Men WHO SAGE India, Wave 1 (2007) 

 

Test of Goodness of Fit Between Models with Latent Predictors and Manifest Predictors: 

Based on methods from Archer and Lemeshow (2006), tests of Goodness of fit were 

conducted to evaluate models with latent predictor (planned analyses) and models with manifest 

OR 95% CI OR 95% CI OR 95% CI OR 95% CI OR 95% CI OR 95% CI

Psychosocial Functioning
a

Depression 1.67 0.84 - 3.28 0.69 0.39 - 1.18 1.05 0.5 - 2.19 2.08* 1.18 - 3.65 2.43** 1.3 - 4.51 1.37 0.73 - 2.53

Interpersonal Relationship 0.95 0.86 - 1.03 1.04 0.97 - 1.11 0.97 0.9 - 1.04 0.97 0.89 - 1.04 0.92* 0.84 - 0.99 0.93* 0.86 - 0.99

Cognition 1.18 0.96 - 1.43 0.97 0.88 - 1.06 1.05 0.91 - 1.21 1.07 0.95 - 1.21 1.14* 1.01 - 1.28 1.06 0.93 - 1.2

Negative Affect 0.97 0.82 - 1.14 0.95 0.85 - 1.05 1.01 0.86 - 1.17 0.95 0.83 - 1.08 1.05 0.93 - 1.18 1.00 0.87 - 1.15

Social Connectnedness 1.01 0.95 - 1.06 1.00 0.97 - 1.02 1.02 0.98 - 1.07 1.01 0.95 - 1.06 1.04* 1 - 1.08 1.04 0.99 - 1.08

Quality of Life 0.97 0.88 - 1.05 1.00 0.96 - 1.04 0.93** 0.88 - 0.98 0.93** 0.87 - 0.97 0.93** 0.88 - 0.98 0.93** 0.87 - 0.98

Sleep 1.49*** 1.28 - 1.72 1.11 0.99 - 1.22 1.14* 1 - 1.28 1.32*** 1.17 - 1.48 1.15* 1.01 - 1.29 1.22** 1.07 - 1.38

Intercept 0.04 0.00 - 1.63 0.19 0.03 - 1.02 0.04** 0.00 - 0.36 0.02** 0.00 - 0.35 0.04* 0.00 - 0.90 0.90 0.05 - 15.94

Notes: Weighted regression results are shown; OR = Odds Ratios; Logistic regression models were run; *=  p <.05; **=  p <.001; *** =  p <.0001;
a
= All models were adjusted for age, education, income, area of residence, religion, caste, employment status, marital status.

Angina Hypertension Arthritis Chronic Lung Disorder Asthma Multimorbidity
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predictors (supplementary analyses). Results indicate that controlling for sociodemographic 

variables, for models with latent predictors, among women, models did not indicate goodness of 

fit when the outcome variables were chronic lung disorder and asthma. However, models with 

angina, hypertension, arthritis, and multimorbidity indicated goodness of fit (see Table 25).  

Results also indicate that controlling for sociodemographic variables, for models with manifest 

predictors, among women, models did not indicate goodness of fit when the outcome were 

angina, arthritis, and asthma. However, models with hypertension, chronic lung disorder, and 

multimorbidity indicated goodness of fit (see Table 25). The goodness of fit tests indicates that 

overall, among women, models with latent predictors provided better fit than models that used 

manifest predictors of psychosocial functioning. However, there is a need to take a closer look at 

models that did not indicate goodness of fit for models with latent variables (chronic lung 

disorder, asthma). Interestingly, neither models with latent predictors nor models with manifest 

variables provided goodness of fit for the model with asthma as an outcome variable.   

Table 25. Goodness of Fit Between Latent Predictor and Manifest Predictor - Women 

 

Among men, controlling for sociodemographic variables, for models with latent 

predictors, models did not indicate goodness of fit when the outcome variables were angina and 

arthritis. However, models with hypertension, chronic lung disorder, asthma and multimorbidity 

Goodness of Fit for Models with  Latent Predictors
a Outcome Variable Goodness of Fit for Models with Manifest Predictors

a

Good Fit Angina Lack of Fit

Good Fit Hypertension Good Fit

Good Fit Arthritis Lack of Fit

Lack of Fit Chronic Lung Disorder Good Fit

Lack of Fit Asthma Lack of Fit

Good Fit Multimorbidity Good Fit

a
= All models were adjusted for age, education, income, area of residence, religion, caste, employment status, marital status.

Notes: Latent predictors included four latent classes for women; Manisfest predictors included seven indicators of psychsocial functioning 
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indicated goodness of fit (see Table 26). Results also indicate that controlling for 

sociodemographic variables, for models with manifest predictors, among men, models did not 

indicate goodness of fit when the outcome variables were angina, chronic lung disorder, asthma, 

and multimorbidity. However, models indicated goodness of fit when outcome variables were 

hypertension, and arthritis. The goodness of fit tests indicates that overall, among men, models 

with latent predictors provided better fit than models that used manifest predictors of 

psychosocial functioning. However, there is a need to take a closer look at models that did not 

indicate goodness of fit for models with latent variables (angina, arthritis). Interestingly, neither 

models with latent predictors nor models with manifest variables provided goodness of fit for the 

model with angina as an outcome variable.   

Table 26. Goodness of Fit Between Latent Predictor and Manifest Predictor - Men 

 

 

  

Goodness of Fit for Models with  Latent Predictors
a Outcome Variable Goodness of Fit for Models with Manifest Predictors

a

Lack of Fit Angina Lack of Fit

Good Fit Hypertension Good Fit

Lack of Fit Arthritis Good Fit

Good Fit Chronic Lung Disorder Lack of Fit

Good Fit Asthma Lack of Fit

Good Fit Multimorbidity Lack of Fit

Notes: Latent predictors included three  latent classes for men; Manisfest predictors included seven indicators of psychsocial functioning 
a
= All models were adjusted for age, education, income, area of residence, religion, caste, employment status, marital status.

Table 25: Goodness of Fit Between Latent Predictor and Manifest Predictor - Men
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8.5 Discussion 

The overall purpose of the study was to conduct an in-depth exploration of the relationship 

between psychosocial functioning and chronic disease diagnosis among Indian men and women. 

The aims of the present study were twofold. First, to determine the relationship between 

psychosocial functioning (personal functioning in terms of cognition, affect, sleep, quality of life, 

and social functioning in terms of social connectedness and interpersonal relationships) and 

chronic disease diagnosis (hypertension, angina, arthritis, asthma, chronic lung disease) among 

Indian men and women. Second, to determine the relationship between psychosocial functioning 

(personal functioning in terms of cognition, affect, sleep, quality of life, and social functioning in 

terms of social connectedness and interpersonal relationships and the multimorbidity of chronic 

disease diagnosis (one chronic disease vs. more than one chronic disease).  The current study 

sought to contribute to the emerging evidence base demonstrating the association between 

psychosocial functioning and chronic diseases in the Indian context. Currently, there is a lack of a 

gender-focused research base to address the psychosocial impact of living with chronic conditions 

in India. Therefore, the present study analyzed the psychosocial functioning as a predictor of 

chronic disease diagnosis separately for men and women controlling for sociodemographic 

characteristics. Next, to evaluate the impact of growing multimorbidity of chronic conditions, I 

analyzed the psychosocial functioning as a predictor of chronic multimorbidity (vs. living with 

one chronic condition), separately for men and women. Overall, the latent classes that 

characterized decreased psychosocial functioning among men and women were associated with 

greater odds of a diagnosis of chronic diseases among men and women. Similarly, decreased 

psychosocial functioning was associated with greater odds of living with chronic multimorbidity 
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(two or more chronic diseases) as compared to living with one chronic disease among men and 

women. This study contributes to the literature by providing new evidence regarding the 

relationship between common indicators of psychosocial functioning and chronic diseases among 

men and women and also provides directions for future research. 

8.5.1. Chronic Disease Morbidity and Psychosocial Functioning  

The present study provides some of the first evidence to describe the relationship between 

comprehensive psychosocial functioning and chronic diseases in the Indian context. Among men 

and women, the members of the latent class characterized by deterioration in the psychosocial 

functioning had significantly higher odds of chronic disease diagnosis of angina, arthritis, chronic 

lung disease, and asthma after controlling for sociodemographic variables. These results are 

consistent with previous research demonstrating an association between decreased levels of 

psychosocial functioning and chronic disease diagnosis among Indian men and women. For 

instance, studies have reported detriments in sleep quality and chronic diseases in India, including 

asthma (M. Singh et al., 2016), arthritis (Koyanagi et al., 2014), and angina (Dutt et al., 2013; 

Jacob et al., 2017)(Dutt, Janmeja, Mohapatra, & Singh, 2013; Jacob, Shaik, Sivaprasad, 

Poongadan, & Rauf, 2017). There is also some evidence of a negative association between 

interpersonal relationships and chronic diseases, including hypertension and arthritis (Kalavar & 

Jamuna, 2011; Naghavi et al., 2017; R. Singh, 2014). However, the present study is one of the first 

from India that demonstrates a negative relationship between the comprehensive indicators of 

psychosocial functioning and standardized measures of chronic diseases using a nationally 

representative sample. The results are also in line with evidence from high-income countries, 

which suggests that chronic diseases are linked to detrimental effects on sleep, cognition, 
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interpersonal relationships, and social connectedness (S. Cohen, 2004; Stanton et al., 2007; 

Umberson & Montez, 2010)(S. Cohen, 2004; Stanton, Revenson, & Tennen, 2007; Umberson & 

Montez, 2010).  

However, the study did not find any significant associations between the latent classes of 

psychosocial functioning and a diagnosis of hypertension among men or women. This finding is 

inconsistent with previous research which showed deterioration in the psychosocial functioning 

among people living with hypertension (Wryobeck et al., 2007). For instance, Shivashankar et al 

( 2017) found sleep difficulties among people living with hypertension in Delhi, India. Further 

research is needed to evaluate the relationship between hypertension and the psychosocial 

functioning among different subgroups of the population.  

Chronic diseases have noteworthy psychological and social consequences that demand 

significant psychosocial adjustment and adaptation in multiple life domains to maintain a 

successful care continuum of these conditions. Previous studies have reported the effects of living 

with chronic diseases on common mental health outcomes in India. For instance, Sreedhar (1989) 

reported increased levels of anxiety in people living with asthma. Similarly, there is also evidence 

to demonstrate the adverse psychosocial impact of living with diabetes in India (V. Mohan et al., 

2014; Sridhar & Madhu, 2002). Moreover, the concomitance of depression and chronic diseases 

is also well established worldwide, including in India (Grenard et al., 2011; Moussavi et al., 2007). 

The study adds to the growing literature that demonstrates a link between mental and physical 

health and provides new additional insights by revealing that the common indicators of 

psychosocial functioning are also related to chronic disease diagnosis among Indian men and 

women.  
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Furthermore, although indicators used in the study, including sleep difficulties, negative 

affect, interpersonal relationships, cognitive difficulties, do not signify clinical threshold levels of 

any mental disorder per se, the study shows that even moderate levels of difficulties in personal 

functioning among men are related to increased odds of being diagnosed with a chronic disorder. 

Among women, members of the latent class characterized by high sleep and high affect difficulties 

and members of the latent class characterized by high cognitive difficulties also had higher odds 

of being diagnosed with chronic disorders as compared to members of the latent class characterized 

by high psychosocial functioning. These results demonstrate that difficulties in the psychosocial 

functioning among Indian men and women are predictive of chronic disease diagnosis.  

8.5.2. Chronic Disease Multimorbidity and Psychosocial Functioning 

The study found that poor psychosocial functioning was a significant predictor of living 

with two or more chronic as compared to living with one chronic condition. The results are in line 

with existing literature from India demonstrating chronic multimorbidity is related to lowered self-

rated health, lowered perceived quality of life, and depression (Arokiasamy et al., 2015; Mini & 

Thankappan, 2017; Pati et al., 2015). In addition, a recent systematic literature review of chronic 

multimorbidity also found that multimorbidity of chronic conditions often has a deleterious mental 

health impact (Stirland et al., 2020). The study adds to the literature by demonstrating that an 

individuals’ overall psychosocial functioning, including sleep, cognition, interpersonal 

relationships, social connectedness, and affect is predictive of multimorbidity of chronic 

conditions. There is a paucity of gender-focused research evaluating chronic diseases in the Indian 

context. This understanding is especially important in the Indian context because the patterns of 

behavior depend largely on the gendered social norms. The study takes one of the first steps to 
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demonstrates the psychosocial impact of chronic diseases separately among men and women. 

Further research should explore the underlying mechanisms that lead to these gender differences.  

The results of supplementary analyses evaluating the relationship between chronic diseases 

and psychosocial functioning were mixed among both men and women. However, for both 

genders, the findings indicate that high sleep difficulties and low quality of life predicted increased 

odds of chronic conditions and multimorbidity of chronic conditions. This confirms findings from 

models that used latent classes of psychosocial functioning as predictors that indicated that sleep 

difficulties are associated with increased odds of chronic conditions among women. The goodness 

of fit tests also indicated that overall, models with latent predictors provided a good model fit. This 

provided additional evidence that a person-centered approach can be used successfully to 

investigate the relationship between chronic diseases and multidimensional indicators of 

psychosocial functioning.  

The present study also adds to this growing literature demonstrating the psychosocial 

impact of chronic conditions. Living with chronic diseases requires rather permanent changes in 

an individual’s daily life, affects their ability to function with their physical and social 

environment, needs long-term pharmacological treatment and often leads to progressive physical 

disability and pains (de Ridder et al., 2008). Some chronic diseases also require strict adherence 

to a particular lifestyle, including medical regimen and physical activities, to successfully maintain 

the disorder. Chronic diseases in India are also associated with especially higher out of pocket 

costs of medication and a catastrophic financial burden (Bhojani et al., 2012; Engelgau et al., 

2012). Taken together, it can be interpreted that successful management of chronic diseases 

requires lifestyle adjustments including adherence to medication, physical difficulties, 
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psychological and financial impacts, and social changes. Some research suggests that around 30% 

of patients with chronic disease are unable to cope with new realities and have prolonged 

adjustment periods (Taylor & Aspinwall, 1996). Evidence from qualitative studies from high-

income countries suggests that living with chronic diseases is often characterized by feelings of 

powerlessness, uncertainty and hopelessness, dysfunction in social roles, and feelings of isolation 

(D. S. F. Yu et al., 2008). Chronic diseases are also accompanied by debilitating interpersonal and 

social fears, such as fears of not being able to meet social roles and identity and fear of social 

rejection (Walder & Molineux, 2017). Qualitative evidence from India also echoes findings from 

the high-income countries and further suggests that living with chronic diseases among older 

Indians is characterized by increased fears of dependency, economic fears, uncertain living 

conditions, and restrictions on personal roles and resources (Patel & Prince, 2001). Future research 

needs to evaluate gender differences and the mechanisms underlying gender differences in the 

psychosocial impacts of chronic conditions.  

8.5.3. Limitations of the Study 

The findings from the study should be viewed in light of some limitations. First, the latent 

class of psychosocial functioning is treated as a predictor variable in the main analyses of the study, 

which can potentially lead to underestimation of standard errors. However, as discussed 

previously, the risks of statistical errors were mitigated due to the careful selection of latent classes 

based on statistical fit indices and substantive distinctiveness of the latent classes. Additionally, 

the latent class variable allows us to consider all the seven multidimensional indicators of 

psychosocial functioning simultaneously in one model. Likewise, the supplementary analyses 

were helpful to confirm the relationship between chronic diseases and psychosocial functioning 
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among Indian men and women. Similarly, using LCA the study identified the same vulnerable 

groups that were identified using regression models in Study 1. For instance, similar to results 

from study 1, LCA in study 2 also confirmed early adult women (25-46 years) are at higher risks 

of lowered psychosocial functioning and more likely to be in class 2 characterized by high 

cognitive difficulties, and class 3 characterized by high negative affect and sleep difficulties. 

Similarly, in present study, LCA also revealed that women in class 2 and 3, and men who have 

moderate personal functioning (class 2) also had greater odds of chronic diseases. Thus, one of the 

most important benefits of LCA was nuanced identification into sub-groups of men and women 

vulnerable for chronic diseases. Second, this is a cross-sectional study and therefore does not 

indicate the causation and directionality of the relationship between psychosocial functioning and 

chronic diseases. Third, I have used a count of chronic conditions to measure multimorbidity of 

conditions which assumes that each of the conditions has an equivalent impact on an individual’s 

health and psychosocial functioning. Indeed, the effects of a chronic disease may rely on multiple 

determinants such as the severity of a particular disease, time since diagnosis and combination of 

different diseases. Fourth, the number of symptom-standardized diseases included in the study are 

limited to those included in the SAGE study. As such, certain highly prevalent disorders such as 

stroke, diabetes, and cancers were not included in the analyses as there was no symptom 

standardized measures of these disorders and/or these disorders were not reported by the SAGE 

study. Finally, the gender categorization of the SAGE study is limited to binary classification 

(men/women), thus, results may not fully represent experiences of all gender identities.  
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8.5.4. Strengths and Contributions of the Study 

The primary strengths of the current study are three-fold. First, I used a validated symptom-

standardized diagnosis of chronic diseases. This helped to overcome the bias and error inherent in 

the self-reporting of chronic diseases (Allotey et al., 2014; Hosseinpoor et al., 2012). Self-reporting 

of chronic disease is dependent on respondents’ access, ease, knowledge, and affordability of 

healthcare. Therefore, the findings from this study are more robust as compared to the self-reported 

outcomes used in the literature thus far. Second, I used comprehensive and validated indicators of 

psychosocial functioning to identify latent classes of psychosocial functioning. The use of latent 

class analysis allowed for the consolidation of a complex set of measures into manageable and 

informational homogenous sets of sub-groups. To the best of my knowledge, this method has not 

been used to examine the psychosocial functioning among this population in prior research. Thus, 

this study introduced a novel method of evaluating multiple dimensions of psychosocial 

functioning and chronic diseases simultaneously in the Indian context. Finally, because gender can 

exert a powerful influence on psychosocial functioning and impact of chronic diseases, I separated 

analyses of the study by gender and created gender-focused latent classes of psychosocial 

functioning. Thus, the study adds much needed gender-stratified evidence to the growing literature 

in this area of research.   

8.5.5. Implications for Public Health Program, Research, and Practice 

The findings of the present study have multiple implications for research, practice, and 

public health interventions. While there is evidence for the mental health impact of chronic 

diseases (Hopman et al., 2009), the present study also provides one of the first nationally 

representative research to demonstrate that poor psychosocial functioning is related to the 
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diagnosis of chronic conditions in the Indian context. It indicates that the discussion of patients’ 

psychosocial functioning during routine primary care and chronic condition specialist visits will 

help raise address some of the psychosocial impacts of chronic diseases and also create an impetus 

for patient behavioral change. The study also makes a case for the benefits of integrating behavioral 

health, mental health, and physical health services in primary care settings in India by 

demonstrating a strong interrelationship between these facets of health even after controlling for 

sociodemographic determinants. The integration of mental health services in primary care settings 

has long been established as one of the most efficient methods to tackle the increasing burden of 

chronic and mental health conditions in high-income as well as low/middle-income settings (R. 

Sinha & Pati, 2017). However, because personal and social functioning are also closely related to 

health-outcomes, addressing common indicators of psychosocial functioning through clinical 

practice and tailored interventions would also enhance health through multiple direct and indirect 

pathways.  

Furthermore, the finding that decline in psychosocial functioning is strongly associated 

with multimorbidity, as compared to living with one chronic condition, has multiple important 

implications. People with multimorbidity are at a higher risk of fragmented healthcare with little 

crosstalk between healthcare providers for different treatment regimens. Similarly, adverse side 

effects of multiple distinct pharmaceutical interventions may cause further affect psychosocial 

functioning, complicate care continuum, and have adverse drug-drug interactions (Wehling, 2014; 

Wolff et al., 2002). Furthermore, the current healthcare system in India is primarily designed to 

treat acute illnesses, infectious diseases, diseases related to poverty such as under-nutrition, and 

maternal and child health care and perhaps ill-equipped to support chronic multimorbidity in 
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different age groups of populations (Ebrahim et al., 2013). Thus, there is a need to redesign the 

healthcare system to meet the growing needs of the population. In-depth research about the 

healthcare and psychosocial needs of the population, understanding of available resources, as well 

as gaps and current needs are crucial for redesigning the healthcare system to reduce the growing 

burden of chronic diseases in India. The present research contributes to the literature by 

demonstrating the effects of chronic conditions and chronic multimorbidity on psychosocial 

functioning even after accounting for age and other sociodemographic characteristics.  

8.5.6. Conclusion 

The study provides two important contributions to research demonstrating the 

interrelationships between psychosocial functioning and chronic diseases. First, this study found 

that the worsening of psychosocial functioning among men and women is a predictor of diagnosis 

of chronic diseases. Second, the study also showed that living with two or more chronic conditions 

is considerably different than living with one chronic condition. The findings indicate the 

importance of psychosocial functioning in the management of chronic diseases and highlight the 

urgent need to focus on psychosocial functioning and mental health as one of the key approaches 

to reduce the overall burden of physical health disease in India. To date, public health research in 

India has focused primarily on infectious diseases, and maternal and child health. However, the 

research provides one of the first insights to demonstrate the vital roles of common indicators of 

psychosocial functioning, including sleep, cognition, interpersonal functioning, social 

connectedness, quality of life, and affect. Future research is required to advance our understanding 

of these indicators and their underlying mechanisms in the Indian context through longitudinal and 

qualitative studies. These common indicators of psychosocial functioning are amenable to changes 
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through behavioral public health interventions and have numerous benefits for mental and physical 

health.     
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CHAPTER NINE: DISCUSSION 

 

The primary aim of the present dissertation study was to gain a deeper understanding of 

psychosocial functioning – key building blocks of mental health status – and its sociodemographic 

and physical health correlates among the Indian population. Thus, an overarching goal of the three 

dissertation studies was to identify distinct sub-groups of psychosocial functioning and to explore 

the sociodemographic characteristics that are related to psychosocial functioning among Indian 

men and women. Within this context, the first study examined the levels of multiple dimensions 

of psychosocial functioning among Indian men and women and described how these self-reported 

levels vary based on individuals’ sociodemographic characteristics. The second study identified 

latent classes of psychosocial functioning based on the multidimensional indicators of 

psychosocial functioning. These latent classes are distinct to each other yet homogeneous within 

the classes. The third study sought to understand whether there is an association between 

individuals’ membership in the latent psychosocial class and diagnoses of chronic diseases. Thus, 

the first study explored the sociodemographic correlates of psychosocial functioning in India, the 

second study grouped these seven indicators of psychosocial functioning into distinct latent 

classes, and the third study evaluated the association between the latent psychosocial classes and 

chronic disease diagnosis. 

 Taken together, results from these three studies demonstrate that psychosocial functioning 

varies based on an individual’s personal and social context and should be prioritized in research, 

policy, and practice to reduce the burden of chronic disease and mental health disorders in India. 

This conclusion is based on the following key lessons learned across the three dissertation studies.  
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 First, Study 1 found overall support for the theory-driven key hypotheses – that there were 

sociodemographic patterns in psychosocial functioning among Indian adults. I investigated seven 

indicators of psychosocial functioning as outcome variables regressed on key sociodemographic 

characteristics. Detailed results and their implications are discussed in Study 1 (Chapter 6). 

Broadly speaking, results show that social or economic disadvantage, in terms of older age, low 

income, low education, informal employment or unemployment, widowhood, Muslim religion, 

lower social caste, was associated with poorer psychosocial functioning.  

More importantly, the results revealed that the effects of disadvantaged socioeconomic 

characteristics on psychosocial functioning were more nuanced among women than among men. 

For instance, I found that social connectedness decreases for men only at/after the age of 46 years. 

Yet among Indian women, the self-reported levels of social connectedness decreased at every stage 

of age in a linear fashion after the age of 18 years. Similarly, low levels of education were a robust 

predictor of negative affect (a strong predictor of depression) among women but not among men. 

In terms of income, any increase in income was linked to higher levels of social functioning among 

Indian men; however, Indian women received these protective benefits of income only after 

reaching a certain threshold of income, namely middle-income quintile for social connectedness 

and richer income quintile for interpersonal interactions.  These results consistent with previous 

studies that indicate gender gaps in psychosocial functioning based on stages of life-cycle 

(Mirowsky, 1996). Some sociologists contend that throughout the life-course, the relative 

responsibilities and burden of work and family circumstances vary greatly for men and women. 

As a consequence there are steep disparities in experiences of stress, strain, financial and economic 

status, personal autonomy, social authority, and social recognition based on gendered norms and 
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expectations (Marks et al., 2001; Mirowsky, 1996; Spain & Bianchi, 1996). Similarly, life 

situations, constraints, and opportunities for middle-aged men and women differ in multiple ways. 

For instance, roles and responsibilities of child-rearing of young, adolescents, and older children, 

upkeep of other important household responsibilities, gaps in pay and discrimination in work 

opportunities, caring for elderly loved ones, and conflicting work/life balance demands are greater 

for women than for men (Gore & Mangione, 1983; Nomaguchi & Milkie, 2003; Ross et al., 1990). 

Thus, psychologically, gender differences in middle-aged adults favor men’s wellbeing over 

women (Mirowsky, 1996). The present study showed that in the Indian context, these gender 

differences remain even after adjusting for other important sociodemographic characteristics. 

These results are also in line with previous research in Indian settings that showed gender-based 

disparities in psychosocial functioning (Bora & Saikia, 2015; M. Ganguli et al., 1999; J. Lee et al., 

2014a; Perkins et al., 2016b).  

Taken together, these results imply that the effects of sociodemographic characteristics on 

psychosocial functioning should be viewed in tandem with an individual’s gender. It also implies 

that as previously was thought – an increase in socioeconomic advantages leads to psychosocial 

benefits.  However, the strength of this relationship depends on gender within Indian society. One 

potential explanation for these results could be inherently differential gender-norms, patterns of 

behavior, societal expectations, and varying levels of domestic responsibilities based on gender. 

This suggests that public health programs need to tailor their efforts to the specific needs based on 

gender. Public health programs developed without due consideration to these gender-based issues 

will not be as effective as programs developed separately based on the gender-specific issues of 

the target population. These results also imply that perhaps gender-based inequities in psychosocial 
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functioning may give rise to the observed gender-based health disparities in the Indian context. 

There is a need to conduct an in-depth exploration of the relationships between psychosocial 

functioning, gender, and physical health in this population. This is especially important as the 

indicators of psychosocial functioning are amenable to changes through effective public health 

interventions and policies.  

 Second, the findings related to social caste were not consistent with the hypotheses derived 

from the existing socio-structural theories. Results showed that some groups of women belonging 

to socially disadvantaged social castes reported elevated negative affect and diminished perceived 

quality of life yet high levels of social connectedness. Whereas for men, belonging to ‘Other’ caste 

groups (having no official caste category or belonging to ‘other backward castes’) was more 

detrimental to personal functioning than any belonging to scheduled caste or scheduled tribe. 

Taken together, the results indicate that historical disadvantages in terms of social caste hierarchy 

do not always translate into disadvantages in terms of interpersonal relationships and overall social 

functioning.  

These results demonstrate that the relationship between social disadvantage based on caste 

and psychosocial functioning is more complicated than previously theorized based on western 

structural theories based on social stratification and/or social disadvantages. Social caste is one of 

the most pervasive forms of social stratification and inequities in Indian society. Results show that 

although membership in a disadvantaged caste group created disparities for some indicators of 

personal functioning, the same association was not seen for indicators of social functioning. 

Therefore, an assumption based on current social stratification theories that suggest that social 

disadvantages are unequivocally associated with personal and social disadvantages would be 
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erroneous and downplay the availability of social resources available to members of historically 

lower caste groups. There is a need to explain how the social, political, structural, and cultural 

discrimination inherent in the social caste system shape psychosocial functioning and health in the 

Indian populations. Furthermore, while there is ample research evidence to suggest health 

disparities as a function of social caste in India (S. Agrawal et al., 2015; Borooah, 2010), these 

results indicate that socially disadvantaged castes report greater functioning for certain facets of 

psychosocial functioning, such as social connectedness. Thus, there is a need to explore existing 

personal and social resources that are currently available within the caste sub-groups. There is 

currently a dearth of literature explaining the levels of resources available in different population 

subgroups in India – the knowledge of how psychosocial resources are patterned based on 

sociodemographic characteristics will explain how disparities in psychosocial functioning and 

health emerge in different caste groups in India. Furthermore, there is an urgent need to examine 

caste-based discrimination as one of the key predictors of caste-based health disparities in India. 

Furthermore, focusing on the discrimination inherent in the social caste system will also help 

advance advocacy for disadvantaged social castes.  

Third, the results of this study also underscored the particularly detrimental effects of 

widowhood on Indian women and men. After adjusting for all sociodemographic factors, 

widowhood emerged as a robust predictor of all indicators of personal and social functioning 

among women and increased odds of depression among men. In line with theory and past research 

(Chen & Dreze, 1998; K. Williams, 2004), this finding indicates that widowhood is related to 

increased isolation, and increased cognitive and emotional difficulties for Indian adults, especially 

for Indian women. This finding has implications for research as well as clinical practice. The 
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findings of this study may help create a more informed clinical practice. Awareness among primary 

care physicians that people experiencing widowhood may be at a higher risk of declined 

psychosocial functioning has disease-preventive benefits. Informed clinical care practice may 

promote a dialog between provider and at-risk patients, foster patient-provider rapport, and lead to 

early detection of mental health disorders and may increase the utilization of psychosocial health 

services. Similarly, additional research on correlates and risk factors related to increased risk of 

adverse psychosocial functioning among widowed adults can also help tailor intervention critical 

to improving patient outcomes and may serve as the basis for refining the public health 

recommendations.  

Notably, these results make a compelling case for examining multiple indicators of 

psychosocial functioning and not merely relying on clinical indicators of mental health disorders. 

Results showed that while some sociodemographic indicators (education, income, area of 

residence, religion, employment status, and childhood SES) did not consistently predict the 

likelihood of depression among men or women, they had clear links to negative affect among 

women. Negative affect is one of the strongest predictors of psychological disorders (Watson et 

al., 1988). Therefore, a key takeaway from this finding is that studying only the disease outcome 

(depression) and overlooking indicators of psychosocial functioning would lead to an incomplete 

understanding of the role of sociodemographic features to influence wellbeing. Similarly, because 

the indicators of social and personal functioning used in this study, are building blocks of 

individuals’ mental health, evidence-based programmatic efforts geared toward increasing the 

social and personal functioning would lead to overall improvements in mental and physical health 
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among Indian population. However, further research is needed to explain which conditions are 

required to enhance the psychosocial functioning among different population subgroups in India.  

Fifth, one of the most important contributions of the dissertation is that the results 

demonstrated the value of a person-centered approach to modeling the multidimensional facets of 

psychosocial functioning. Using latent class analysis, this dissertation provided an insightful and 

parsimonious depiction of the complex interplay between different indicators of psychosocial 

functioning among Indian adults. The existing literature, using a more traditional approach of 

combining all indicators of psychosocial functioning in one variable, demonstrates that 

psychosocial functioning is often related to sociodemographic characteristics including age, 

disease status, SES, and other contextual factors (for example, see Mehta et al., 2014; Raju et al., 

2010). Contrary to the traditional approach of combining all psychosocial indicators into a single 

index, the LCA allows for distinct variations in the levels of indicators. This allows the LCA to 

provide a more nuanced description of the interplay between indicators of functioning in this 

population. Study 2 showed that some indicators of psychosocial functioning, namely affect, sleep, 

cognition were more closely related to membership into the latent classes of psychosocial 

functioning characterized by deteriorated functioning than other indicators, such as social 

connectedness. Similarly, sociodemographic characteristics were related to the psychosocial latent 

class membership. Thus, this study contributes to the existing literature by using a novel approach 

to study these associations in the Indian population.  

Sixth, the results showed that accounting for sociodemographic characteristics, the latent 

classes that characterized decreased psychosocial functioning among men and women were 

associated with a diagnosis of at least one chronic disease among men and women. Similarly, 
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living with chronic multimorbidity (two or more chronic diseases) was related to decreased 

psychosocial functioning as compared to living with one chronic disease among men and women, 

controlling for sociodemographic characteristics. Study 3 provides one of the first evidence to 

show the relationship between comprehensive psychosocial functioning and chronic diseases in 

the Indian context. Among men and women, the members of the latent class characterized by 

deterioration in the psychosocial functioning had significantly higher odds of chronic disease 

diagnosis of angina, arthritis, chronic lung disease, and asthma after controlling for 

sociodemographic variables. This indicates that worsening of psychosocial functioning is related 

to worsening of physical health, namely diagnosis of chronic diseases among this population.  

One potential explanation of these findings is that the relationship between poor 

psychosocial functioning and chronic diseases may be due to remarkable psychological, biological, 

and social costs that demand significant psychosocial adjustment and adaptation to successfully 

maintain these conditions. Thus, these added changes to the lifestyle and psychosocial and 

physiological stressors of managing a chronic condition could result in detriments in psychosocial 

functioning. Although the temporality and causation of this relationship cannot be established 

given the cross-sectional nature of the study, this finding has critical clinical, healthcare 

management, and public health implications. The results underscore the benefits of integrating 

behavioral health, mental health, and physical health services in primary care settings in India by 

demonstrating a strong interrelationship between these facets of health even after accounting for 

sociodemographic determinants. The integration of mental health services in primary care settings 

is one of the most cost and time-effective methods to tackle the increasing burden of chronic and 

mental health conditions in high-income as well as low/middle-income settings (R. Sinha & Pati, 
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2017). However, because personal and social functioning is also closely related to health-

outcomes, addressing common indicators of psychosocial functioning in patient-provider 

discussions and through tailored public health interventions would further enhance physical and 

mental health through multiple direct and indirect pathways.  

The results of this dissertation should be considered in the context of a few methodological 

limitations. First, the data allowed only a binary categorization of gender. While the study showed 

that certain subgroups of women are at risk of adverse psychosocial functioning as compared to 

men, there could be other gender groups that may be more vulnerable and at a higher risk of worse 

psychosocial functioning, for instance, transgender, non-binary, or gender-queer populations in 

India. Future data collection efforts should allow for a more inclusive categorization of gender. 

Second, even though these studies demonstrate the association between psychosocial functioning 

and chronic diseases and also evaluates how sociodemographic characteristics influence 

psychosocial functioning, understanding the mechanisms responsible for these relationships was 

beyond the scope of study. Future research should study the underlying mechanisms, such as 

moderators and mediators, that influence the relationship between psychosocial functioning and 

physical and mental health. Third, the cross-sectional nature of the data restricts any conclusions 

about the temporality or causation of the associations observed in this study. Finally, health 

behaviors, such as diet, exercise, smoking, have important consequences for psychosocial 

functioning and physical health. However, they were not included in the scope of the current 

studies. 

Nevertheless, the present studies have numerous public health, research, and clinical 

implication. First, from a research standpoint to the best of my knowledge, this dissertation is the 
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first to comprehensively investigate the sociodemographic and physical health correlates of seven 

distinct facets of psychosocial functioning among Indian men and women using a nationally 

representative data. Study 1 also underscores multiple avenues for future research to continue our 

understanding of the psychosocial functioning in the populations. Moreover, Study 3 added to the 

literature by demonstrating the relationship between psychosocial functioning and chronic diseases 

in the Indian context. Second, from a public health standpoint, the present research has identified 

several population sub-groups who are especially vulnerable to adverse psychosocial functioning, 

such as, older adults, women, widowed men and women, women from historically lower social 

caste groups, informally employed women, men and women from rural areas, and unemployed 

men. Future public health programs and policies can be tailored to meet the needs of these 

population-subgroups. Finally, from a clinical standpoint, the research underscored the importance 

of going beyond the clinical diagnosis of mental health disorders and opening up provider-patience 

conversations about the facets of daily psychosocial functioning, such as quality of sleep, 

perceived cognitive functioning, and interpersonal relationships.  
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APPENDIX 1 

Angina: 

1. During the last 12 months, have you experienced any pain or discomfort in your chest 

when you walk uphill or hurry? (Response options – Yes or No) 

2. During the last 12 months, have you experienced any pain or discomfort when you walk 

at an ordinary pace on the level? (Response options – Yes or No) 

3. What do you do if you get the pain or discomfort when you are walking? (Response 

options – 1. Stop or slow down; 2. Carry on after taking a pain-relieving medicine that 

dissolves in your mouth; 3. Carry on walking) 

4. If you are standing still, what happens to it? (Response options – 1. Relieved; 2. Not 

Relieved) 

5. Will you show me where you usually experience the pain or discomfort? (Respondent is 

shown a diagram of upper body) 

 

Angina is defined as being present in participants who answer as follows: Q1 or Q2: yes; Q3: 

stop or slow down; Q4: relieved; Q5: either (a) sternum (upper or middle or lower) or (b) left 

anterior chest and left arm. 
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Arthritis: 

1. During the last 12 months, have you experienced pain, aching, stiffness or swelling in or 

around the joints (like arms, hands, legs or feet) which were not related to an injury and 

lasted for more than a month? (Response options – 1. Yes; 2 – No) 

2. During the last 12 months, have your experienced stiffness in the joint in the morning 

after getting up from bed, or after a long rest of the joint without movement? (Response 

options – 1. Yes; 2 – No) 

3. How long did this stiffness last? (Response options – 1. About 30 minutes of less; 2. 

More than 30 minutes) 

4. Did this stiffness go away after exercise or movement in the joint? (Response options – 1. 

Yes; 2. No) 

 

Arthritis is defined as being present in participants if participants responded with ‘yes’ to Q1 

and/or with “above 30 minutes of less” to Q2 and responded with ‘yes’ to question Q3 and ‘yes’ 

to question Q4, then the participant was categorized as having arthritis. 

 

Asthma: 

1. During the last 12 months, have you experienced attacks of wheezing or whistling 

breathing? 

2. During the last 12 months, attack of wheezing that came on after you stopped exercising 

or some other physical activity? 

3. During the last 12 months, a feeling of tightness in your chest? 
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4. During the last 12 months, have you woken up with a feeling of tightness in your chest in 

the morning or any other time? 

5. During the last 12 months, have you had an attack of shortness of breath that came on 

without obvious cause when you were not exercising or doing some physical activity? 

Asthma was defined as being present when a respondent reported yes question 1 and yes to at 

least one of the subsequent questions (2-5).   

 

Chronic Lung Disorder: 

1. During the last 12 months, have you experienced any shortness of breath at rest? (while 

awake) 

2. During the last 12 months, have you experienced any coughing or wheezing for ten 

minutes or more at a time? 

3. During the last 12 months, have you experienced any coughing up sputum or phlegm for 

most days of the month for at least 3 months? 

 

Chronic Lung Disorder was defined as being present when a respondent reported yes to 

question 1 or yes to question 2 and 3 both.  
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