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Is Inflammation a Link between Self-Reported Health and 
Infectious Disease Risk?

Hyong Jin Cho, MD, PhD and Michael R. Irwin, MD
Cousins Center for Psychoneuroimmunology, Semel Institute for Neuroscience and Human 
Behavior, Department of Psychiatry and Biobehavioral Sciences, David Geffen School of 
Medicine, University of California, Los Angeles

Abstract

Self-reported health (SRH) has been consistently shown to predict morbidity and mortality. 

However, the mechanisms underlying this association are poorly understood. Cohen and 

colleagues’ study reported in this issue of Psychosomatic Medicine fills this gap by examining a 

potential biological mechanism: alteration of immune system functioning. The study shows that 

SRH predicted common cold following experimentally controlled virus inoculation in healthy 

individuals. More specifically, SRH predicted the cold-related illness expression as measured by 

objective clinical signs, while it did not predict the infection rates as measured by pre-defined 

increases in specific antibodies. This editorial discusses the significance of this study and the 

possibility that inflammation, an innate immune response, is a link between SRH and common 

cold risk. Since the illness expression of cold is generally attributed to increased local 

inflammation, and SRH has been found associated with increased systemic inflammation, it is 

possible that SRH is a correlate of a heightened systemic inflammatory state and thus leads to 

increased local inflammatory responses after an exposure to a cold virus. SRH was also associated 

with well-known risk factors for inflammation in this study, such as overweight, perceived stress, 

and social isolation. Because of the strong predictive value of SRH for future morbidity and 

mortality and the simple low-cost tools that enable its assessment, SRH has the potential to 

identify high-risk individuals in various public health settings. Future research is needed to 

address the translational applicability of these findings and to further the mechanistic investigation 

in high-risk groups including older adults.
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Self-reported health (SRH) is often assessed using a single question such as “In general, how 

would you rate your health?” with response options set out on a scale from excellent to 

good, fair, and poor. This simple approach has been consistently shown to predict morbidity 

and mortality, even after accounting for objective health status, behavioral risk factors, and 

sociodemographic characteristics (1, 2). Furthermore, data from the UK Biobank, a large 

epidemiological study following 500,000 men and women aged 40-70 years, have shown 
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that SRH is one of the strongest predictors of 5 year all-cause mortality (3). The evidence 

that this single question has such a robust predictive capacity of health outcomes is 

remarkable in this era of technically sophisticated health management approaches. This 

simple approach has the appealing potential to identify those at risk and enables public 

health initiatives that increasingly require implementation of sensitive, efficient, and cost-

effective approaches, especially in communities with limited resources such as developing 

countries and rural areas of developed countries.

However, despite this empirical evidence and implementation potential, questions on SRH 

have not been widely used in clinical settings. Furthermore, although some social and 

behavioral mechanisms have been postulated to explain the association between SRH and 

morbidity and mortality (1), its mechanisms are poorly understood in general, and especially 

regarding what physiological systems are involved. There have been suggestions on the 

biological mechanisms such as the involvement of systemic inflammatory markers (4-7), 

reproductive hormones (8), and 25-hydroxyvitamin D (9). However, all this evidence has 

been observational, limiting causal or mechanistic inferences.

Cohen et al.’s study reported in this issue of Psychosomatic Medicine is a human 

experimental investigation that fills this gap by examining a potential biological mechanism: 

alteration of immune system (10). The authors examined the aggregated data from their 

experimental studies of common cold where cold viruses were inoculated to healthy 

volunteers. SRH was an important predictor of common cold, more specifically illness 

expression as measured by objective clinical signs of common cold; while it did not predict 

the infection rates as measured by pre-defined increases in specific antibodies.

This study is significant because of its unique contribution to the understanding of biological 

mechanisms of the link between SRH and morbidity. The association between SRH and 

common cold was robust and independent of various confounders. Furthermore, the 

contribution from psychosocial factors to this association was modest and the association of 

SRH with common cold remained significant after adjustment for these factors. 

Additionally, using an independent study sample of cold induction, the authors also showed 

that the history of colds did not predict the development of clinical illness. Although SRH 

was not assessed in this independent sample, this finding suggests that history of having 

colds did not account for the association between SRH and colds. The significance of this 

study also lies in its extension of prior epidemiological research of prediction models by the 

use of experimental strategies to examine pathophysiological mechanisms, thus paving the 

way for future translational studies. Although SRH was not a randomly assigned variable 

and hence not interpretable as a direct causative factor in the strict sense, the current study 

used an experimental provocation of a disease process and took into account a variety of 

potential confounders (e.g., sociodemographics, body mass, and pre-challenge immunity) 

and mediators (e.g. psychosocial and behavioral factors). Thus, this is an important step 

forward from testing prediction models of SRH to examining causal mechanisms of SRH.

Prior SRH studies have primarily focused on older adults, and Cohen et al. expanded this 

knowledge base to younger adults by examining their susceptibility to upper respiratory 

infections, which have a huge economic impact in this active and productive population. 
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Non-influenza-related viral respiratory tract infection is estimated to cost $40 billion 

annually in the US due to medical costs and productivity loss, which is an economic burden 

comparable to or higher than many significant chronic conditions such as hypertension, 

chronic obstructive pulmonary disease, congestive heart failure, asthma, and migraine (11).

A limitation inherent to any research of SRH, including the study by Cohen et al., is that this 

approach relies on the use a self-reported subjective variable, without random assignment, 

hence subject to confounding. Additionally, as the authors noted, the study sample consisted 

of healthy younger adults, while the target population of most prior SRH studies has been 

older adults. This healthy state of the study sample was evident in the fact that no subject 

rated their health as poor and only 2% rated their health as fair, which indicates a restriction 

of range and limits the generalizability of the findings to those with poor health status, 

including older and younger adults.

Interestingly, the current study shows a lack of association between SRH and infection as 

measured by increases in virus-specific serum neutralizing antibodies; therefore a lack of 

association between SRH and adaptive immunity. What SRH robustly predicted was the 

illness expression of cold, which is generally attributed to increased local inflammation (12), 

for example as indexed by interleukin (IL)-1 (13) and IL-6 (14). Therefore, this pattern of 

results indicates an association between SRH and innate immunity. Furthermore, SRH has 

been found associated with increased systemic inflammation in observational studies (4-7). 

The ensuing question is then whether SRH is an indicator of a heightened systemic 

inflammatory state and thus leads to increased local inflammatory responses after an 

exposure to a cold virus. While the authors conclude “poorer SRH is associated with poorer 

immunocompetence, possibly reflecting sensitivity to sensations associated with premorbid 

immune dysfunction”, further research on the inter-relationships among SRH, systemic 

inflammation, viral exposure, and local inflammatory responses could lead to a more 

specific statement as follows: “SRH possibly reflects sensitivity to sensations associated 

with premorbid systemic inflammation”. Indeed, pro-inflammatory cytokines such as IL-1, 

IL-6, and tumor necrosis factor (TNF)-α can activate the central nervous system to produce 

a broad array of ‘sickness behaviors’, which refer to the coordinated set of behavioral 

changes that develop in sick individuals during the course of an infection, including malaise, 

lassitude, fatigue, reduced appetite, anhedonia, dysphoria, social withdrawal, reduced 

reward-seeking motivation, and changes in sleep patterns (15). Sickness behaviors induced 

either by acute systemic inflammation or more commonly by chronic low-grade 

inflammation could be perceived and translated by the affected individuals as a subjective 

sensation of ill health, hence leading to the repeatedly shown association between SRH and 

increased systemic inflammation (4-7). In such a heightened inflammatory state, an 

exposure to a cold virus would lead to an amplified systemic and local inflammatory 

responses and therefore to exaggerated systemic and local symptoms of cold.

Another interesting observation is that less favorable SRH categories were characterized by 

higher body-mass index (BMI) and more negative socio-emotional factors (e.g., increases in 

perceived stress and decreases in social integration). High BMI, perceived stress, and social 

isolation have all been consistently associated with increased systemic inflammation 
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(16-18). Although no data on inflammation per se were available in this study, these 

findings suggest SRH might be related to systemic inflammation in this sample as well.

Although the current study by Cohen and colleagues did not detect any differences of 

adaptive immune responses according to SRH among healthy young adults, a future study of 

SRH and cold induction in older adults and those with inflammation-related diseases might 

reveal a somewhat different picture. As has been described by the perspective of 

‘inflammaging’, the immune system in older adults is characterized not only by a 

hyperactive innate immune system with chronically increased systemic inflammation but 

also by a declining adaptive immunity. Thus, poor SRH might predict not only the illness 

expression of colds but also the infection itself in older adults, respectively influenced by 

altered innate and adaptive immunity. Future research should therefore replicate the current 

findings by Cohen et al. in high-risk groups such as older adults, with attention paid to both 

innate and adaptive immune responses. In addition to this mechanistic investigation, future 

research might also address translational applicability of the current findings. The following 

research questions may be worth investigating: whether SRH serves as a simple cost-

effective screening tool for susceptibility to infectious or inflammatory disorders; and 

whether interventions that target immune/inflammatory mechanisms prevent development of 

disease processes and ultimately mortality in the risk groups identified by SRH.
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