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Abstract 

 

Stress-Related Positive and Negative Affect and Type 1 Diabetes 

Management in Early Emerging Adulthood 

 

 

by Maria De Jesus Ramirez Loyola for the partial satisfaction of the requirements 

for the degree of Master of Arts in Psychological Sciences  

University of California, Merced 2018  

Dr. Deborah Wiebe, Chair 
 

 

Type 1 diabetes (T1D) management is challenging during early emerging 

adulthood, when youth experience heightened negative emotions while managing 

diabetes in new social settings that are increasingly separate from parents. Higher 

daily diabetes stress may generate affective reactions, such as higher negative 

affect (NA) and lower positive affect (PA), which may disrupt self-care behaviors 

and impair glycemic control. The present study drew on data from a larger 

longitudinal study that utilized daily diary and survey methods to examine if: 1) 

within-person fluctuations in daily diabetes stress are associated with fluctuations 

in daily affect (PA or NA); 2) between-person differences in T1D management 

(i.e., adherence or HbA1c) are associated with average levels of daily affect; and 

3) individuals who display better T1D management also demonstrate lower levels 

of stress-related shifts in affect. Early emerging adults with T1D who had been 

diagnosed for more than one year (N=198; 68.2% female; Mage=18.81) completed 

a survey measure of adherence, an HbA1c assay, and a 14-day end-of-day daily 

diary assessing NA, PA, and the frequency of diabetes stressors experienced in 

the last 24 hours. Multilevel modeling revealed within-person associations of 

daily diabetes stress with daily affect, indicating that on days with higher than 

one’s average level of diabetes stress, participants displayed increases in NA and 

decreases in PA. Additionally, between-person level results indicated that 

individuals with better T1D adherence displayed higher average levels of PA, 

lower average levels of NA, as well as greater stress-related shifts in both NA and 

PA. Individuals with better HbA1c also displayed higher average levels of PA, 

but did not display differences in average levels of NA nor in stress-related affect. 

Taken together, results indicate that regulating both NA and PA when 

experiencing the ongoing stress and hassle of managing T1D may be important 

during early emerging adulthood, an understudied but high-risk time for T1D 

management.
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Introduction 

 

Type 1 diabetes (T1D) is a chronic autoimmune disease where the body destroys the 

insulin-producing beta cells in the pancreas, resulting in severe insulin deficiency (DiMeglio, 

Evans-Molina, & Oram, 2018; Katsarou et al., 2017). Because insulin is a hormone that is 

necessary for glucose metabolism, the severe insulin deficiency associated with T1D results in 

elevated blood glucose (BG) levels, which can lead to serious health complications (e.g., organ 

and nerve damage, coma, death) if mismanaged or left untreated (DiMeglio et al., 2018; Evans-

Cheung, Bodansky, Parslow, & Feltbower, 2018; Katsarou et al., 2017). Management of T1D 

includes a taxing daily process, where individuals coordinate multiple behaviors (e.g., check BG 

levels, adjust and inject the appropriate levels of insulin, follow a healthy diet and exercise 

routine) in order to keep BG close to the normal range. This complex daily process requires that 

individuals self-regulate emotions, cognitions, and behaviors when experiencing the ongoing 

stress and hassle of managing a serious illness.  

The demands of daily T1D management may be especially difficult during early 

emerging adulthood (Hilliard et al., 2016; Miller et al., 2015; Monaghan, Helgeson, & Wiebe, 

2016). Early emerging adulthood (ages 18-25) is a high risk developmental period often 

characterized by increased autonomy, high levels of stress, and increased negative emotions 

(Arnett, 2000; Burt & Paysnick, 2012; O’Rourke, Halpern, & Vaysman, 2018; Wood et al., 

2018). This is a critical developmental period among individuals with T1D because this is when 

the foundational behaviors, beliefs, and coping strategies that will shape health and well-being in 

later stages of development are established (Luyckx et al., 2008; Monaghan et al., 2016; Rassart 

et al., 2016; Wood et al., 2018). T1D may magnify the high risk associated with early emerging 

adulthood because individuals must balance the taxing daily demands associated with illness 

management while simultaneously attempting to meet developmental milestones (e.g., moving 

out of the parental home, transitioning into adult health care, becoming financially independent) 

(Monaghan et al., 2016; Wood et al., 2018). This complex balancing act may place emerging 

adults at increased risk for poor T1D management. Less than one third of emerging adults meet 

the recommendations set by the American Diabetes Association—regarding adherence behaviors 

and glycemic control—and many are at high risk for both acute and chronic microvascular 

complications (Peters & Laffel, 2011). Moreover, recent research suggests that early emerging 

adulthood – especially the years just after high school - may be the developmental period when 

many individuals with T1D display their poorest glycemic control and self-management 

behaviors (Helgeson et al., 2018; Miller et al., 2015; Schwandt et al., 2017). Therefore, it is 

imperative to identify specific sources of risk and resilience associated with successful T1D 

management during early emerging adulthood. 

Heightened stress has been identified as a significant source of increased risk for poor 

T1D management during early emerging adulthood. There are at least two theorized mechanisms 

through which stress may be associated with T1D management. First, stress may have direct 

physiological effects on BG levels via activation of the sympathetic nervous system and pituitary 

gland activity—through the release of stress hormones (e.g., epinephrine)—which in turn trigger 

the release of glucose in the blood stream (Cox & Gonder-Frederick, 1992; Dougall & Baum, 

2012; Hilliard et al., 2016; Morris, Moore, & Morris, 2011). Second, stress may indirectly 

impact T1D management via changes in health behaviors (Cox et al., 1992; Dougall et al., 2012; 

Hilliard et al., 2016; Morris et al., 2011).  
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For example, heightened stress may undermine good self-management behaviors among 

individuals with T1D (e.g., poor nutrition, forgetting to take medication, increased alcohol 

intake), which may disrupt self-care and impair glycemic control.  

Experiencing  heightened stress associated with the daily management of a chronic illness 

may further compound the stress-related risk for poor T1D management that individuals may 

face during early emerging adulthood (Wood et al., 2018). Among individuals with T1D, 

diabetes distress can be conceptualized as diabetes-specific negative affect related to the stress of 

managing a chronic and complex disease (Fisher, Gonzalez, & Polonsky, 2014).  There is a 

quickly growing body of work which suggests that heighted diabetes distress and negative 

emotions related to the ongoing hassles of diabetes management are associated with poor T1D 

adherence and decreased glycemic control (Hagger, Hendrieckx, Sturt, Skinner, & Speight, 

2016; Hilliard et al., 2016). Additionally, in a study that included both measures of daily general 

stress and diabetes-related stress, Baucom and colleagues (2015) found that diabetes-specific 

stress was associated with poorer daily adherence among late adolescents with T1D, while 

general stress was not. Cross-sectional research further suggests that emerging adults may 

experience higher levels of diabetes-related stress than either younger or older individuals (Hood 

et al., 2014; Rassart et al., 2015).  Taken together, these findings suggest that diabetes-specific 

stress may be especially important for the daily life contexts in which T1D management occurs 

during the high-risk developmental period of early emerging adulthood. However, this has not 

been explicitly examined in the literature and the mechanisms through which diabetes-related 

stress may be associated with T1D management during this developmental period remain 

unclear.  

It is well known that stress can impact negative (NA) and positive (PA) affect (Pandey & 

Choubey, 2010; Pressman & Cohen, 2005; Watson & Pennebaker, 1989), and that both NA and 

PA play an important role in how individuals think about, process, and respond to potential 

health problems (Peters & Meilleur, 2016). In the T1D literature, daily diary research suggests 

daily affect may play an important role in T1D management. For example, Fortenberry and 

colleagues found that higher daily NA was associated with higher (worse) daily BG, while 

higher daily PA was associated with lower (better) daily BG (Fortenberry et al., 2009).  

Similarly, Lansing and colleagues (2016) found that lower average levels of daily NA partially 

mediated the association between higher adolescent self-control and lower mean daily BG 

(Lansing, Berg, Butner, & Wiebe, 2016). Moreover, some researchers have suggested that 

individual differences in average levels of mood may be a source of risk or resilience among 

individuals with T1D, with some specifically theorizing that higher levels of PA are a source of 

resilience (Hilliard, Harris, & Weissberg-Benchell, 2012; Lord, Rumburg, & Jaser, 2015). 

Furthermore, a recent review of the literature concluded that emotional processes are an 

important aspect of the self-regulation that is necessary for successful T1D management during 

early emerging adulthood (Wiebe, Berg, Mello, & Kelly, 2018). Such conclusions were based on 

findings that difficulties in emotion regulation at a daily level may result in increased self-

regulation failure, more diabetes problems, and increased NA, all of which may impair 

adherence behaviors and undermine glycemic control. 

An individual’s affective response to daily stress may be an important dynamic pathway 

through which both stress and affect may jointly impact health and well-being over time 

(Almeida, 2005; Almeida, Piazza, Stawski, & Klein, 2011; Serido, Almeida, & Wethington, 

2004).  Stress-related affect can be conceptualized as the extent to which NA increases and PA 

decreases in the face of daily stress (Chiang, Turiano, Mroczek, & Miller, 2018).  In the general 
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literature, stress-related affect has been associated with heightened risk for a variety of adverse 

health outcomes, usually above and beyond average levels of affect.  For example, heightened 

stress-related NA has been associated with an increased risk in the report of chronic conditions 

(e.g., diabetes) and decreased physical functioning years later (Leger, Charles, & Almeida, 2018; 

Piazza, Charles, Sliwinski, Mogle, & Almeida, 2013). Similarly, higher stress-related NA has 

also been associated with increased mortality risk, especially among individuals who have a 

chronic disease (Chiang et al., 2018). Moreover, heightened stress related PA has been associated 

with elevated levels of interleukin-6 (a marker of inflammation), decreased sleep quality, and 

increased mortality risk 10 years later (Mroczek et al., 2015; Ong et al., 2013; Sin, Graham-

Engeland, Ong, & Almeida, 2015). Additionally, almost all of the studies mentioned above have 

suggested that stress-related affect may be associated with physical health outcomes through 

either indirect behavioral or direct physiological mechanisms, with many noting that their 

findings may speak more towards a potential behavior process at work.  

Taken together the findings mentioned above suggest that heightened stress-related affect 

may be significantly associated with poorer health outcomes among individuals with chronic 

illnesses like T1D. While research suggests that both diabetes-related stress and affect are 

important components in T1D management, the specific mechanisms through which they may 

impact management are not clear (Baucom et al., 2015; Fortenberry et al., 2009). Given the high 

risk for poor management during early emerging adulthood coupled with the daily nature of T1D 

management—and the potential impact of both stress and affect in this process—it is important 

to understand potential associations between stress-relate shifts in affect and T1D management in 

the daily life contexts in which these processes occur.  

To our knowledge only one study has previously examined potential associations 

between stress-related affect and T1D management. Tran et al. (2011) asked young adolescents 

with T1D (ages 10-14) to describe the most stressful diabetes events of the past week and what 

emotions they experienced at the time the event occurred. Greater recall of stress-related NA 

(i.e., depressive symptom responses to diabetes stress) was associated with poorer glycemic 

control among young adolescents. Benefit finding buffered associations between stress-related 

NA and glycemic control, but these findings did not extend to stress-related PA. Although this 

study suggests that diabetes stress-related NA may be associated with T1D glycemic control, 

findings were limited by the retroactive recall paradigm which may be subjective to increased 

bias. It is unclear if the associations between retroactive recall of affect in the face of diabetes-

related stress and T1D management identified in Tran et al. (2011) would be present when 

measured in the context of daily life, and especially during the high-risk period of early emerging 

adulthood. 

Current Project 
 To fill these gaps in the literature the current study implemented a daily diary and survey 

measure approach to identify associations between stress-related affect—defined as the extent to 

which daily affect shifts with fluctuations in diabetes-related stress—and T1D management 

during early emerging adulthood. Specifically, we examined if: 1) within-person fluctuations in 

daily diabetes stress are associated with fluctuations in daily affect; 2) between-person 

differences in T1D management (i.e., adherence or glycemic control) are associated with average 

levels of daily affect; and 3) individuals who display better T1D management (i.e., higher 

adherence or lower HbA1c levels) also demonstrate lower levels of stress-related shifts in affect. 

We hypothesized that as early emerging adults transitioned from a lower to a higher diabetes 

stress day—relative to their own mean level of daily diabetes stress—they would experience 
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increases in NA and decreases in PA. We also expected that individuals with better T1D 

management would display lower average levels of daily NA and higher average levels of daily 

PA. Above and beyond these associations with average affect, we predicted that individuals who 

exhibited better T1D management would also display less of a stress-related increase in NA and 

less of a stress-related decrease in PA. 
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Method 

Participants  

Data for the current study were drawn from the second wave of the Regulating 

Adherence to Diabetes as Young Adults (READY) study, which is a multisite longitudinal study 

that assessed self-regulation and T1D management across the transition from late adolescence 

into early emerging adulthood. To address the aims of the current study, we drew on the sample 

of early emerging adults who completed study variables—including a 14-day daily diary—

during the second wave of the larger READY study when participants were one-year post-high 

school. 

 Participants in the larger study were recruited from outpatient pediatric endocrinology 

clinics in two southwestern cities using in-person or mail and phone recruitment methods  

Participants were eligible to participate if they spoke English as their primary language, had been 

diagnosed with T1D for at least one year, were17-18 years old, were in their senior year in high 

school, lived in their parental home, and did not plan on engaging in a program/activity that 

would restrict their daily contact with their parents over the next two years. Of the 507 eligible 

individuals approached, 301 (59%) initially agreed to participate. Of those who had initially 

agreed to participate, 247 (82%) adolescents completed the initial baseline assessments (See 

Berg et al., 2017 for more details). Reasons for not participating included being too busy in their 

senior year to participate (34%) and lack of interest (33%); 20% declined to provide a reason for 

not participating. At one site, the Institutional Review Board (IRB) permitted data to be collected 

comparing those who did versus did not participate. Participants and nonparticipants did not 

differ at enrollment on HbA1c, time since diagnosis, gender, or pump status (ps > .05). However, 

participants were slightly younger, M (SD) = 17.77 (.43) vs 17.91 (.48) years, t(203) = 2.274, p = 

.024, and more likely to be Hispanic (21% vs 11%), X
2
 (1) = 3.88, p = .049, than nonparticipants.   

During the second wave of the READY study, 203 individuals completed two or more 

days of the daily diary. However, five of these participants had invalid scores on a measure of 

executive function—a main area of interest in the larger READY study—and were therefore 

excluded from the data set. In total, 198 participants were included in the subsample for the 

current analysis. Participants included in the present study were 68.2% female and had a mean 

age of 18.81 years (SD= 0.4). Consistent with the patient population at participating clinics, our 

sample was 75.1% non-Latino White, 13.4% Latino/Hispanic, 6.7% African American, 2.1% 

Native American, and 2.5% Asian/Hawaiian/Pacific Islander. The sample had been diagnosed 

with T1D for an average of 7.38 years (SD=3.77); 46.9% of participants reported utilizing an 

insulin pump with the remainder utilizing multiple daily injections (See Table 1). 

Procedure  

All study procedures were approved by the relevant IRB. Participants provided written 

informed consent or assent with parental consent prior to data collection. At enrollment, 

participants completed an in-person research session where informed consent was obtained, and 

participants were trained in the completion of confidential on-line surveys and daily diaries, and 

in the use of HbA1c assay kits. For the second annual assessment, participants completed an 

online survey and a mail-in HbA1c assay, followed by a 14-day daily diary. At the end of each 

day, participants received a confidential link to a brief online survey that they were asked to 

complete prior to going to bed. The two-week assessment period for the daily diary was selected 

to maximize the measurement of daily diabetes management experiences without jeopardizing 

compliance. Trained research assistants contacted participants nightly through phone calls or text 
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messages to remind them to complete the daily diary and to resolve any problems that may have 

arisen. On average, participants completed 11.52 days (SD= 4.03). Participants were paid $50 for 

completion of the survey and HbA1c assay, and $5 for completion of each daily survey.  

Measures 

Adherence. In the online survey, participants completed the revised Diabetes Behavior 

Rating Scale (Iannotti et al., 2006). This 37-item scale was chosen because it assesses adherence 

to the multiple behaviors required for adequate diabetes management, includes items relevant to 

current practice recommendations and technologies, and measures components of problem-

solving (e.g., adjusting insulin as a function of food or exercise) that are central to current 

conceptions of diabetes self-management (Hood, Peterson, Rohan, & Drotar, 2009). Following 

manual scoring procedures, a proportion score was calculated resulting in scores ranging from 0 

to 1. Higher values indicate better T1D management. Reliability in this study was good for 

adherence (α= 0.83). 

Glycemic Control. Participant’s glycemic control was measured using glycosylated 

hemoglobin (HbA1c) levels obtained from mail-in HbA1c assay kits. These assay kits were 

obtained from and processed by CoreMedica Labratories, which is accredited by the College of 

American Pathologists (www.coremedica.net). Mail-in HbA1c assay kits were utilized instead of 

the more typical approach of accessing HbA1c in medical records in order to: 1) use the same 

method across all participants and time points; 2) match the timing of the annual assessment with 

survey completion; 3) ensure the availability of a current HbA1c measure even when emerging 

adults inconsistently attended clinics; and 4) reduce subject burden and minimize missing data 

by allowing participants to complete the test kit at their convenience. HbA1c scores obtained 

from the home test assay kits correlated highly with HbA1c scores obtained through point-of-

care assays in medical records during the initial wave of the larger READY study (r= 0.77, 

p<0.001).  Overall, higher HbA1c levels indicate poorer T1D management over the previous 3-4 

months. On average, participants included in this study did not meet the recommended HbA1c 

levels set by the American Diabetes Association of less than 7.5% for this age range (M= 8.88%, 

SD= 1.91).   

Daily Diabetes Stress. As part of the daily diary, participants completed a checklist 

indicating whether or not each of five diabetes-specific stressful events had occurred within the 

last 24 hours. These diabetes-specific stressors were derived from coding of mother and 

adolescent open-ended descriptions of the most stressful diabetes-related events of the week 

(Beveridge, Berg, Wiebe, & Palmer, 2006). The stressors included: problem with high/low blood 

sugar, forgetting or skipping a blood glucose test, taking wrong amount of insulin, feeling bad 

because of diabetes, problem with pump or continuous blood glucose monitor. The total number 

of daily diabetes stressors endorsed each day constituted the daily diabetes stress score for each 

participant. Across the 14-days, participants reported experiencing an average of 1.12 (SD= 0.86) 

daily diabetes-specific stressors.  

Daily Negative and Positive Affect. Participants reported their daily NA using  9 NA 

items in total with 3 items each reflecting depressed mood (sad, discouraged, hopeless), anxious 

mood (anxious, on edge, uneasy), and anger (annoyed, angry, resentful) developed for use with 

daily diaries. These items have demonstrated reliability to detect within-person negative mood 

changes in the context of daily diaries (Cranford et al., 2006). Following Cranford and 

colleagues’ (2006) findings that three items are adequate to reliably detect within-person changes 

in daily affect, participants also reported their daily PA using 9 PA items in total with 3 items 

each reflecting happiness (joyful, happy, amused), interest (curious, excited, interested), and 

http://www.coremedica.net/
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contentment (content, tranquil, at peace).  For both NA and PA, each affect item was rated on a 1 

(not at all) to 5 (extremely) scale to describe the extent to which participants experienced that 

affect in the past 24 hours. Because the different dimensions of NA and of PA were highly 

related and we had no a priori hypotheses about differing effects across dimensions of NA or 

PA, items were averaged to compute a daily NA and a daily PA score each day. Reliability in 

this study for daily NA was α = 0.88, and for daily PA was α = 0.87 (computed as average α 

within days).   

Data Analysis 

Descriptive statistics and bivariate correlations between study variables were conducted 

in SPSS version 24. To examine both within- and between-person associations of stress-related 

affect with T1D management during early emerging adulthood, Mplus version 8 was used to 

estimate a series of multilevel models. To account for missing data, 10 imputed datasets were 

used in all model estimations (Graham, 2009). The imputation procedure included variables 

beyond the presented analyses to ensure an adequate missing-at-random model. The multiple 

imputation procedure for adherence and HbA1c was conducted in SPSS version 23. The 

imputation for the multilevel daily diary measures (i.e., daily diabetes stress, daily NA, and daily 

PA) was conducted separately in Mplus version 8 by specifying a cluster ID variable along with 

a two-level structure within the data generation step. In both procedures, datasets were imputed 

at the level of the scale scores, rather than at the item level. 

Separate NA, PA, and diabetes stress unconditional (empty) multilevel models were 

estimated to examine between- versus within-person variance in the daily diary measure of affect 

and stress. The intraclass correlations (ICCs) for daily affect indicated that 55.3% of the variance 

in daily NA, 58.3% of the variance in daily PA, and 53.2% of daily diabetes stress was between-

persons. These ICC estimates provide evidence of both between- and within-person sources of 

variance in daily diary measures, and support the multilevel models examining T1D management 

(i.e., adherence and HbA1c) as a predictor at the between-person level for Aims 2 and 3 

(Hoffman, 2015). 
In order to examine the specific aims of the current study, separate models were 

estimated for daily NA and daily PA. To test if within-person daily fluctuations in diabetes stress 

were associated with daily fluctuations in affect (Aim 1), we examined at Level 1 whether daily 

diabetes stress predicted daily affect. To examine if between-person differences in T1D 

management were associated with average levels of daily affect (Aim2), we examined at Level 2 

whether T1D management (adherence or HbA1c) predicted the intercept. Finally, to examine if 

those with better T1D management (i.e., higher adherence and lower HbA1c levels) also 

displayed lower levels of stress-related shifts in affect (Aim 3), we examined whether aspects of 

T1D management predicted the Level 1 slope linking daily diabetes stress and affect. Separate 

models were estimated for each diabetes management variable.  

 

The following equation demonstrates the basic multilevel model: 

Level 1 (within-person) equation: 

            Daily Affectij= β0i + β1i (Diary Day)ij + β2i (Daily Diabetes Stress)ij + eij 

Level 2 (between-person) equations: 

            β0i = γ00 + γ01 (T1D Management)i + u0i 

            β1i= γ10 + u1i 

                        β2i = γ20 + γ21 (T1D Management)i + u2i 
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Diary day and daily diabetes stress were person mean centered, while T1D management was 

grand mean (between-person) centered in all multilevel models. Only coefficients directly 

relevant to the aims of the current project are described below. At Level 1, the varying intercept 

β0i reflects the average level of daily NA or daily PA when participants experienced their average 

levels of stress. The varying slope β2i is an index of stress-related affect and captures the extent 

to which affect shifts as participants go from low to high stress days, relative to their individual 

mean level of stress. This slope may vary across participants meaning that some participants may 

display larger, smaller, or even zero values compared to others. The residual parameter eij 

represents the day-to-day variability in daily NA or PA for each participant. At Level 2, the 

sample’s average level of daily affect and stress-related affect are indexed by γ00 and γ20 

respectively. The level 2 slope γ01 reflects the between-person association between T1D 

management and average daily affect. The level 2 slope γ21 reflects the between-person 

association between T1D management and average stress-related affect.  
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Results 

Table 2 displays the descriptive statistics and bivariate correlations among study 

variables. Bivariate correlations suggest that early emerging adults who experienced higher 

average levels of daily diabetes stress across the two-week diary had higher average levels of 

daily NA, and both average daily diabetes stress and daily NA were associated with lower 

adherence. Average daily stress was not associated with average levels of PA, but higher average 

levels of daily PA across the two-week diary were associated with higher adherence and lower 

(better) HbA1c.  

Within-Person Relationships between Daily Diabetes Stress and Daily Affect 
Results of the multilevel models are displayed in Table 3. As expected, on average, as 

early emerging adults moved from lower diabetes stress to higher diabetes stress days—relative 

to their own mean levels of stress—they experienced a significant increase in NA and a 

significant decrease in PA (see coefficient for daily diabetes stress β2i in Table 3). Thus, our 

results indicated that daily diabetes stress was significantly associated with daily affect among 

early emerging adults. 

Between-Person Associations of Adherence and HbA1c with Daily Affect  

Results for Aim 2, examining whether those with better adherence or glycemic control 

would display lower average levels of daily NA and higher average levels of daily PA, are 

displayed by the Level 2 predictors of the intercept (γ01) in Table 3. As hypothesized, 

participants who displayed better T1D adherence also displayed significantly lower average 

levels of daily NA and significantly higher average levels of daily PA. Moreover, on average, 

participants with better glycemic control—as indexed by lower HbA1c levels— also reported 

significantly higher average levels of daily PA. However, contrary to our expectations, there was 

no significant association between HbA1c levels and average levels of daily NA. 

Results for Aim 3, examining whether those with better adherence or glycemic control 

would display lower stress-related shifts in affect, are displayed by the Level 2 predictors of the 

daily diabetes stress slope (γ21) in Table 3. In line with our hypotheses, early emerging adults 

with better T1D adherence displayed less of an increase in stress-related NA as they moved from 

lower to higher diabetes stress days. Participants with better adherence also exhibited higher 

levels of stress-related PA, indicating less of a decrease in PA as they moved from low to high 

stress days. However, contrary to our expectations, HbA1c levels did not predict the slopes 

linking daily diabetes stress to either daily NA or daily PA.
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Discussion 

The current study examined daily associations between stress-related affect and T1D 

management during the high-risk period of early emerging adulthood. In line with our 

hypothesis, results indicated that there were significant within-person associations between daily 

diabetes stress and daily affect among early emerging adults. On average, as individuals with 

T1D shifted from low to high diabetes stress days, they experienced increases in NA and 

decreases in PA. Lansing et al. (2011) similarly found that daily diabetes stress was associated 

with heightened daily NA among young adolescents with T1D. Our findings expand on this 

previous study by demonstrating associations between daily diabetes stress and both daily NA 

and daily PA. Moreover, our findings provide initial evidence that the associations between 

diabetes-related stress and affect are present among early emerging adults who are facing novel 

daily stressors and potentially heightened negative affect while they transition to more 

independently managing their illness.   

At the between-person level, our expectation that individuals with better T1D 

management would display lower average daily NA and higher average daily PA was mostly 

supported. Early emerging adults with better adherence reported lower average levels of daily 

NA and higher average levels of daily PA across the 14 days. Those with better glycemic control 

also displayed higher average levels of daily PA across days, although glycemic control was not 

related to average daily NA. The finding that better adherence and glycemic control were both 

associated with higher average levels of PA is especially interesting because PA has rarely been 

examined as a protective factor for young individuals with T1D, despite a growing literature on 

its importance for promoting health outcomes (Ong & Ram, 2016; Pressman et al., 2005). In one 

of the few studies that explicitly examined the protective role of PA in T1D management, Lord 

and colleagues (2015) found that higher average levels of both observed and self-reported PA at 

baseline significantly predicted better glycemic control among adolescents (ages 10-16) six 

months later. The present study thus conceptually replicates this finding and extends it to a 

different developmental time period, suggesting the need for future research to examine why 

daily PA may be related to better T1D management.   

To our knowledge this is the first study that has specifically examined associations 

between T1D management and stress-related affect during the high-risk developmental period of 

early emerging adulthood. Our hypothesis that early emerging adults with better T1D 

management would display lower levels of stress-related shifts in affect was partially supported. 

As expected, individuals with better adherence displayed lower stress-related increases in NA 

and lower stress-related decreases in PA. However, contrary to our hypothesis, glycemic control 

was not associated with stress-related shifts in affect. This pattern of findings across different 

aspects of T1D management may provide clues as to the underlying mechanisms that may be 

involved. It is generally acknowledged that there may be at least two broad mechanisms through 

which stress may be associated with T1D management: 1) direct physiological effects that result 

in increased blood glucose levels (e.g., stress hormones triggering elevations in blood glucose); 

or 2) indirect behavioral effects that disrupt self-care behaviors (e.g., checking blood glucose less 

or eating more on stressful days) (Dougall et al., 2012; Hilliard et al., 2016; Morris et al., 2011). 

The present pattern of findings is most consistent with the possibility that successful regulation 

of both daily NA and daily PA in the face of daily diabetes stress may be important primarily for 

the behavioral aspects of T1D management (i.e., adherence behaviors) during this critical 

developmental period.  
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The findings in the current study are consistent with a growing literature which suggests 

that regulating affect in the face of daily diabetes hassles may be a central component of 

successful day-to-day T1D management among adolescents (Baucom et al., 2015; Berg et al., 

2014; Fortenberry et al., 2009; Lansing et al., 2016; Wiebe et al., 2018). Although emotion-

regulation skills may not be fully developed during early emerging adulthood (Zimmermann & 

Iwanski, 2014), individuals are nevertheless becoming increasingly independent in their T1D 

management at this time of life (Sparud-Lundin, Öhrn, & Danielson, 2010). The present findings 

may reflect that emotion-regulation difficulties associated with this developmental period place 

early emerging adults at heightened risk for poor T1D adherence. Future work examining 

associations between T1D adherence and stress-related affect during early emerging adulthood 

would benefit from specifically testing the potential role of emotion-regulation in this process. 

The discussion thus far has assumed that the associations between better T1D adherence 

and lower levels of stress-related shifts in affect identified in the current study are meaningful 

reflections of the challenges of managing T1D in daily life. It is important to note, however, that 

these associations may—at least in part—be due to shared variance with a third variable. As 

noted above, difficulties in emotion regulation may simultaneously undermine adherence and 

generate higher stress-related shifts in affect, creating the appearance of a more active role for 

stress-related affect in T1D management than is warranted. There may be additional, less 

obvious third variable factors that contributed to the findings. Prior work, for example, has 

demonstrated that better parent-adolescent communication and adolescent active coping 

strategies are linked to lower affective reactivity (Vannucci et al., 2018). Future research will be 

necessary to discern the role of such potential third variable associations in the present findings.           

Limitations and Future Directions 
 The findings of the current study should be interpreted in the context of several 

limitations. First, we did not examine potential bidirectional associations between daily diabetes 

stress and daily affect. Specifically, we found that at the within-person level daily stress 

predicted daily affect. However, given the concurrent end-of-day measures, it also is possible 

that this association may be reversed, such that daily affect predicted daily diabetes stress among 

emerging adults. Future work would benefit from explicitly examining potential bidirectional 

mechanisms in the associations between daily diabetes stress and daily affect. Disentangeling 

such potential bidirectional associations may require the use of different methods such as 

Ecological Momentary Assessment (EMA) procedures, where more frequent in-the-moment 

assessments are obtained throughout the day. Second, it is possible that this pattern of findings 

may reflect shared method variance, as adherence, daily diabetes stress, and daily affect were all 

measured with self-reports which may make them potentially more prone to self-report biases in 

ways that are not seen with an objective measure of glycemic control (i.e., HbA1c). For example, 

it is possible that early emerging adults with higher NA or lower PA may have a response bias to 

report poorer adherence and higher stress. Future research would benefit from the inclusion of 

multiple measures of adherence and stress including more objective measures of each (e.g., 

frequency of blood glucose checks downloaded from glucometers as a more objective measure 

of adherence). Third, the measure of daily diabetes stress included items that bear some 

similarity to adherence behaviors, raising questions of the distinction between the diabetes stress 

and adherence constructs. However, these daily diabetes stress items were generated from open-

ended descriptions of T1D stressors in prior work (Beveridge et al., 2006) and the modest 

correlation between adherence and the average number of daily diabetes stressors suggests the 

measures are tapping into somewhat different constructs. Fourth, T1D management (e.g., 
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adherence) was assessed before the 14-day diary, which was used to generate the stress-related 

shifts in affect scores, raising questions of whether better T1D management was a cause rather 

than a consequence of lower stress-related shifts in affect. Finally, the generalizability of the 

findings in the current study may be limited by the characteristics of our sample. Although our 

sample is representative of the T1D patient population in terms of ethnicity, our sample was 

primarily Non-Latino White and female. Therefore, our results may not generalize to populations 

with greater diversity. 

Summary and Implications 

 The present findings suggest that regulating both NA and PA when experiencing the 

ongoing stress and hassle of managing T1D may be an important aspect of maintaining good 

adherence during the high-risk developmental period of early emerging adulthood. Overall, our 

findings contribute to the knowledge base of potential risk and protective factors that may be 

important during early emerging adulthood. These findings also pose potential implications for 

future interventions aimed at increasing T1D adherence. It may be helpful, for example, to teach 

early emerging adults how to maintain PA and mitigate NA in the face of daily diabetes stress.  

Such efforts may draw on prior innovative interventions aimed at inducing PA via various 

positive psychology exercises (e.g., gratitude, self-affirmation, small gifts) that have been 

associated with improved adherence among adolescents (Jaser et al., 2014) while also examining 

potential exercises that may help individuals minimize NA. However, in order to further 

understand the mechanisms at play the findings in the current study need to be replicated and 

expanded—potentially via the inclusion of physiological measures of stress such as cortisol—in 

order to disentangle the processes through which T1D management may be associated with 

stress-related affect.  
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Table 1 

 

Sample Descriptive Information (N=198) 

Variable Percentage 

Sex (N) 68.2% Female (N=135) 

Age in years M(SD) 18.81 (0.4) 

Race/Ethnicity   

     Non-Latino White 75.1% 

     Latino/Hispanic 13.4% 

     African American 6.7% 

     Native American 2.1% 

     Asian/Hawaiian/Pacific Islander 2.5% 

Age since T1D diagnosis in years M(SD) 7.38 (3.77) 

Insulin Pump Usage (N) 46.9% (N=90) 

Note. N= number. M= Mean. SD= Standard Deviation. TID= Type 1 Diabetes. Analysis were 

conducted using non-imputed data. 
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Table 2 

 

Descriptive Statistics and Bivariate Correlations of Study Variables (N=198) 

Variables M (SD)     1    2     3     4 5 

1) Average # of Daily 

Diabetes Stressors 

Across the14 Days 

1.12 (0.86)      -     

2) Average Daily NA 

Across the14 Days 
1.79 (0.58)  .320**     -    

3) Average Daily PA 

Across the14 Days 
2.88 (0.66) -.044 -.198**     -   

4) Adherence
 

0.59 (0.13) -.216** -.181*  .239**      -  

5) HbA1c 8.88 (1.91) -.071  .025 -.154* -.259** - 

Note. *p<0.05. **p<0.01. M= Mean. SD=standard Deviation. PA= Positive Affect. NA= 

Negative Affect. Analysis were conducted using non-imputed data. 
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Table 3 

 

Multilevel Modeling Results (N=198) 

 Daily Negative Affect Daily Positive Affect 

Parameter Estimate (SE) p-value Estimate (SE) p-value 

Models with Adherence as Level 2 Predictor 

Intercept (β0i)  1.782 (0.040) 0.000 2.873 (0.045) 0.000 

     Adherence (γ01) -0.785 (0.287) 0.006 1.164 (0.349) 0.001 

Day -0.011 (0.003) 0.001 -0.022 (0.004) 0.000 

Daily Diabetes Stress (β2i)  0.074 (0.015) 0.000 -0.060 (0.016) 0.000 

     Adherence (γ21) -0.423 (0.130) 0.001  0.283 (0.141) 0.044 

Models with HbA1c as Level 2 Predictor 

Intercept (β0i) 1.782 (0.041) 0.000  2.873 (0.045) 0.000 

     HbA1c (γ01) 0.012 (0.023) 0.594 -0.052 (0.024) 0.028 

Day   -0.011 (0.003) 0.001 -0.021 (0.004) 0.000 

Daily Diabetes Stress (β2i) 0.068 (0.016) 0.000 -0.054 (0.018) 0.002 

     HbA1c (γ21) 0.006 (0.011) 0.580  0.002 (0.010) 0.840 

Note. SE= Standard Error. All estimates were obtained using imputed data. Separate models 

were estimated for negative and positive affect, as well as, for each measure of diabetes 

management. 

 




