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ABSTRACT 
 

This investigation examined the ways in which individuals’ perceptions of the prevalence 

(perceived descriptive norms) of common somatic symptoms among peers influenced their 

appraisals of those symptoms, and their intentions to seek medical care or social support (illness 

behavior) in response to them.  A conceptual model of the direct and indirect relations between 

neuroticism and depression, somatic symptom experience, perceived descriptive norms, 

symptom-related distress, perceived threat, and illness behavior was developed and tested across 

two studies. In Study 1, cross-sectional data collected from a community sample was analyzed 

using multiple mediation path analyses. Results showed support for the hypothesis that higher 

levels of depression and neuroticism would be associated with lower perceptions of symptom, 

but not for the hypothesis that higher perceived descriptive norms for symptoms would be 

associated with lower distress and perceived threat. In Study 2, an experimental design to 

determine whether providing college students with fabricated information regarding descriptive 

norms for their symptoms among peers would produce subsequent changes in their symptom-

related distress, perceptions of threat, and intentions to engage in illness behavior. Results of 

multiple-group path analyses found no support for the hypothesis that distress, perceived threat, 

and intentions to engage in illness behavior would be lowest among participants who were told 

their symptoms were common among peers (high norm condition), and highest among those who 

were told their symptoms were rare (low norm condition). Implications of these findings and 

suggestions for further research addressing the shortcomings of this investigation are discussed.  
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LIST OF ABBREVIATIONS AND SYMBOLS 

α Cronbach’s alpha, a measure of internal consistency  

B Unstandardized regression coefficients 

β Standardized regression coefficients 

CI Confidence interval: proportion of intervals that contain the true value of the 
parameter  

 
F  Fisher’s F ratio: A ratio of two variances  

M  Mean: the sum of a set of measurements divided by the number of measurements 
in the set  

 
n Sample size 

p  Probability associated with the occurrence under the null hypothesis of a value as 
extreme as or more extreme than the observed value  

 
r Pearson product-moment correlation  

SD Standard deviation: amount of variation or dispersion of a set of data values 

SE Standard error of the regression coefficients  

<  Less than  

=  Equal to 
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CHAPTER 1 

INTRODUCTION 

The concept of illness behavior refers to the cognitive, emotional, and behavioral 

responses that people have to actual or imagined illness or injury. In some people, the emotional 

reactions, mental preoccupations, or behavioral limitations related to illness are excessive and 

disabling. These processes are observed in a variety of functional somatic syndromes, and in 

some cases may fall under the The Diagnostic and Statistical Manual of Mental Disorders’ (5th 

ed.; DSM–5; American Psychiatric Association, 2013) classification of somatic symptom 

disorders. These disorders are highly prevalent in primary care settings, with up to 34.8% of 

patients meeting criteria for at least one diagnosis in this category, and up to 49% patients 

presenting with at least one medically unexplained somatic complaint (Haller, Cramer, Lauche, 

& Dobos, 2015).   

The costly and time-consuming treatment of these patients has been increasingly 

recognized as a significant problem in healthcare. Patients who display excessive illness 

behavior in response to somatic symptoms spend more days in the hospital, visit outpatient 

facilities more frequently, and have higher rates of referrals to specialists compared to non-

somatizing patients (Creed & Barsky, 2004; Barsky, Orav, & Bates, 2005). These patients are 

also more likely than others to seek unneeded medical tests (Barsky, Orav, & Bates, 2005), 

which may place them at increased risk for iatrogenic injury (Smith, 1990). Furthermore, the 

severe psychological and physical distress associated with excessive illness behavior may often 

result in significant functional impairments, including increased absence from work and more
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 time spent in bed (Noyes, Holt, & Kathol, 1995).  

 To date, social cognitive theories of excessive illness behavior have focused primarily on 

hyper-vigilance and threat-biased information processing as the key mechanisms underlying the 

distorted somatic perceptions thought to precipitate maladaptive health concerns and behaviors 

(Brown, 2004; Rief & Broadbent, 2007; Schmidt et al., 2002). However, little consideration has 

been given to the role of other potentially important social-cognitive factors. One construct that 

may be especially useful in advancing the scientific understanding of excessive illness behavior 

is the perception of social norms related to health. Although a substantial body of research has 

established the robust influence of perceived health norms on health appraisals and behavior 

(Clapp & McDonnell, 2000; Berkowitz, 2004), they have yet to be directly examined in the 

extant literature on excessive illness behaviors. In the proposed investigation, I aim to address 

this shortcoming by employing the theoretical framework described by the self-regulation model 

of illness behavior (Leventhal, Nerenz & Steele, 1984) to examine the influence of perceived 

norms on individuals' intentions to seek medical treatment and social support for common 

somatic symptoms.    

The Self-Regulation Model of Illness Behavior 

 A major theoretical development in the study of social-cognition and health has been the 

formulation of the self-regulation model (SRM) of illness behavior by Leventhal and colleagues 

(Leventhal, Nerenz & Steele, 1984; Leventhal & Diefenbach. 1991). Central to this framework is 

the concept of illness representations, which refers to individuals’ cognitive schemas of illnesses, 

and their understanding of the various dimensions of those illnesses, including their identity, 

causes, timeline, consequences, and controllability. These representations are thought to serve as 

a template for processing potentially relevant somatic information, and initiating appropriate 
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behavioral responses (Miller & Diefenbach, 1998; Miller et al., 1996). Consistent with this idea, 

studies applying the SRM to individual diseases have shown that the nature of people’s illness 

representations has significant implications for the way they react emotionally and behaviorally 

to their symptoms (Hagger & Orbell, 2003).  

 A study examining the illness representations of chronic fatigue syndrome (CFS) patients 

found that their beliefs about the controllability, curability, and consequences of their condition 

significantly influenced their scores on measures of physical and social functioning, mental 

health, and vitality (Heijmans, 1998). In fact, patient’s illness representations were found to be 

an even stronger predictor of these outcomes than their scores on self-report measures of coping 

alone. These findings have been replicated in a variety of patient populations (Hagger & Orbell, 

2003). Lacroix (1991) showed a positive association between the accuracy of illness 

representations and overall functioning among low back pain and chronic respiratory patients. 

Examining the influence of illness representations on psychological adjustment to chronic 

illnesses, Scharloo and colleagues (1998) likewise showed that perceiving one’s illness as having 

serious consequences, a strong illness identity, and a chronic timeline predicted poorer physical, 

social, and social role functioning among patients with diagnoses such as rheumatoid arthritis, 

chronic obstructive lung disease, and psoriasis.  

The Role of Social Norms in Health Appraisals and Behaviors  

 A notable limitation of the extant literature on illness representations is that it has focused 

primarily on individuals’ beliefs regarding the features of their illness itself, with little attention 

to the social processes that contextualize those beliefs. Yet, there is substantial evidence to show 

that illness representations are shaped in large part by lay information acquired through one’s 

external social environment (Hagger & Orbell, 2003; Leventhal, Nerenz & Steele, 1984). This 
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information is incorporated into the way symptoms are perceived and interpreted, affecting the 

process of seeking help and engaging in coping strategies to manage potential health threats 

(Bishop and Converse, 1986).  

 Building on this idea, research has shown that individuals’ perceptions of social 

information in the form of other’s health experiences may play a particularly important role in 

the way they perceive and respond to health events they personally experience (Cialdini, 

Kallgren, & Reno, 1991; Ditto & Jemmott, 1989; Jemmott et al.,1988). The influence of 

perceived health norms on health appraisals and behaviors has been addressed by several social 

psychological theories. Festinger’s (1954) social comparison theory suggests that individuals 

may compare themselves to others in their social environments to evaluate their own health 

status. Likewise, social norms theory suggests that individuals’ perceptions of descriptive norms 

- those that describe the health experiences and behaviors of their peers - provide an important 

heuristic for shaping their own health appraisals and behaviors (Cialdini, Reno, & Kallgren, 

1990; Cialdini, Kallgren, & Reno, 1991; Ditto & Jemmott, 1989; Jemmott et al.,1988).  

A substantial body of research has demonstrated the predictive utility of perceived 

descriptive norms for explaining a variety of health-related behavior (Berkowitz, 2003; Lapinski 

& Rimal, 2005; Reno, Cialdini & Kallgren, 1993; Rimal & Real, 2005; Sorenson et al., 2007). A 

major focus of this work has been the potential for inaccurate perceptions of descriptive norms to 

promote maladaptive health behaviors. The tendency of individuals to overestimate or 

underestimate the prevalence of behaviors or experiences among others has been well 

documented in the social psychological literature (Clapp & McDonnell, 2000; Berkowitz, 2004). 

In many cases, these misperceptions arise from biased observations. Individuals typically lack 

access to information regarding the actual prevalence rates of health experiences and behaviors 
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among their in-group. Rather, their estimates of descriptive norms are most often extrapolated 

from the limited sources of information available to them in their immediate social environment. 

Consequently, individuals may over-estimate the prevalence of outwardly visible events or 

characteristics based on only a few instances, and under-estimate the prevalence of those that are 

less visible (Borsari & Carey, 2003). 

Normative misperceptions may also reflect the influence of self-protection and self-

enhancement motives in perceived health norms (Barsky & Klerman, 1983). Individuals have a 

reliable tendency to adjust their appraisals of potential health threats in a way that balances the 

need to accurately identify their level of risk, and the need to perceive themselves as healthy 

(Kunda, 1990). The self-regulation model of illness behavior suggests that one way individuals 

may satisfy both of these goals is by strategically adjusting their perceptions of other’s health to 

normalize their own symptoms, thereby reducing distress (Leventhal et al., 1984). This view has 

been corroborated by data from both cross-sectional and experimental investigations 

demonstrating false consensus effects in the context of illness and symptom experience. A set of 

studies by Jemmott and colleagues (1988) found that participants with a personal history of a 

certain disease estimated it to be more prevalent among peers than those who with no personal 

history of it. Furthermore, a personal history of a disease was also associated with lower ratings 

of its seriousness. These findings were replicated by Ditto and Jemmott (1989) using an 

experimental paradigm; participants who were told they had a fictitious medical disorder were 

more likely to rate the disorder as common, and less threatening, relative to those who received 

no diagnosis.  

The implications of normative misperceptions have been well established in the context 

of various health-risk behaviors, including alcohol use (Lewis & Neighbors, 2004), risky sexual 
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behavior (Miner et al., 2009), and smoking (Hancock & Henry, 2003). Studies have consistently 

shown that individual’s participation in these behaviors is positively correlated with their 

estimates of how prevalent they are among members of their in-group (Berkowitz, 2003).  

Furthermore, evidence from experimental investigations of the directionality of this association 

suggests that perceived norms may have a causal influence on subsequent behaviors (Berkowitz, 

2003, 2004; Ditto & Jemmott,1989). Interventions based on these findings have shown that 

correcting misperceptions of descriptive norms may significantly reduce participation in risky 

behaviors (Berkowitz, 2003, 2005).   

Despite the recent growth of research applying the concept of perceived social norms to 

explain and prevent a variety of health-risk behaviors, no studies thus far have directly examined 

their role in excessive illness behavior. Nevertheless, there is strong theoretical support for the 

possibility that underestimates of descriptive norms regarding the frequency or severity of 

common somatic symptoms may contribute to maladaptive emotional and behavioral responses 

to perceived symptoms in the same way they influence other problematic health behaviors. In a 

recent study testing this hypothesis we examined whether individuals’ self-reported distress and 

intentions to seek help for the sleep problems they experienced were influenced by their 

perceptions of descriptive norms for those sleep problems among healthy peers (Mulla et al., 

2017). Extending the findings of previous work (Ditto & Jemmott,1989; Jemmott, Ditto, & 

Croyle, 1986), our results showed that participants’ beliefs about the prevalence of their own 

sleep problems among healthy peers significantly influenced their  emotional and behavioral 

reactions to those problems. Individuals’ estimates of the extent to which healthy peers 

experienced non-restorative sleep and fatigue were negatively correlated with the extent to which 
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they interpreted those symptoms as distressing, and their likelihood of engaging in help-seeking 

behaviors to address them (Mulla et al., 2017).   

The Potential Role of Perceived Descriptive Norms in Excessive Illness Behavior 

The extant literature on perceived social norms clearly illustrates the tendency of 

individuals to take solace in the biased belief that their health problems are commonly 

experienced by others. An important implication of these findings is that a failure to normalize 

one’s symptoms may cause people to regard them as a rare and more threatening, and thus 

respond to those symptoms with greater distress and more care seeking behaviors (Kunda, 1990; 

Leventhal et al., 1984). In the present investigation, I consider three intrapersonal processes that 

may potentially have this effect on one’s perception of descriptive norms for their symptoms: 

negative self-views, threat-biased information processing, and self-focused attention. 

In general, individuals’ perceptions of descriptive symptom norms are predominantly 

shaped by the self-enhancing goal of viewing themselves as healthy, but remain constrained by 

the self-protective motive of evaluating health-risks accurately (Ditto & Jemmott, 1989; 

Leventhal et al., 1984). However, in some individuals, the influence of normative self-enhancing 

biases may be suppressed or opposed by the dispositional tendency to view themselves 

negatively. Negative self-views are a major dimension of several constructs that have been 

reliably associated with excessive illness behavior, including depression (Beck 1987) and 

neuroticism (Michel, 2006; Williams & Wiebe, 2000). For individuals high in these traits, the 

self-enhancing biases that motivate adaptive perceptions of symptom norms may be replaced by 

the belief that one’s health is worse than that of one’s peers. This hypothesis is supported by 

recent research showing that neurotic and depressed individuals are likely to perceive themselves 

as having worse health and higher health-risk than their peers (Hoerger et al., 2016; Howren & 
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Suls, 2011; Mulla et al., 2017). These perceptions may exacerbate the documented tendency of 

individuals with higher levels of neuroticism and depressed individuals to react to actual or 

potential health problems with greater emotional distress (Aronson, Barrett, and Quigley, 2006). 

In light of these findings, it is not unreasonable to suspect that neuroticism and depression 

indirectly increase the risk for excessive illness behavior by distorting individuals’ views of how 

common the symptoms they experience are among their peers. 

Likewise, the threat-biased information processing associated with neuroticism and 

depression (Brown, 2004; Clark & Watson, 2008; Eysenck, 1947; Reif & Broadbent, 2007) may 

suppress adaptive consensus perceptions intended to reduce distress, and instead increase threat-

enhancing norm perceptions in a dysfunctional effort to accurately identify potential health 

threats. This possibility is consistent with theories of somatic amplification, which suggest that 

excessive illness behavior is driven by the mutually reinforcing processes of hypervigilance 

towards somatic information that may signal a health problem, and the misconstrual of benign 

somatic sensations as threatening (Kirkmayer, Robbins, & Paris, 1994; Kirkmayer Groleau, 

Looper, & Dao, 2004).  

Another way that depression and neuroticism may give rise to maladaptive perceptions of 

descriptive symptom norms is through their self-focusing effects on attention. It has been well 

documented that depression and anxiety are positively correlated with self-focused attention. 

Cognitive theories of depression (Pyszynski & Greenberg, 1987) and social anxiety (Beck, 

Emery, & Greenberg, 2005) suggest that when central sources of self-worth are lost or 

threatened, individuals may sometimes engage in perseverative self-monitoring to prevent 

further detriments to their self-esteem. This excess in self-focused attention may 

counterproductively increase the salience of negative self-related information, including health 
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information, at the expense of important external information in one’s social environment (Clark 

& Wells, 1995; Gendolla et al., 2005; Wicklund & Gollwitzer, 2013). Accordingly, these 

individuals may be less observant of how commonly their symptoms are actually experienced by 

their peers, and instead judge their symptoms against inaccurate normative standards that further 

promote distorted views of one’s self as unhealthy or at risk of serious illness (Ross, Greene, & 

House, 1977).   

The Current Investigation 

 Taken together, the theory and research described above provide strong rationale for the 

potential influence of perceived descriptive norms on the way individuals perceive and respond 

to somatic symptoms. No research thus far has directly tested this possibility. Although several 

information-processing models have been proposed to explain excessive illness behavior, none 

so far have employed the illness representation framework to examine the influence of perceived 

descriptive norms. Experimental studies of the relation of prevalence information and illness 

appraisals have manipulated participants’ diagnosis of a fictitious health condition, and their 

perceptions of how common or rare that health condition is among others. However, none have 

manipulated perceived descriptive norms for the common somatic symptoms that frequently lead 

individuals to engage in excessive illness behavior. Furthermore, the dependent measures used to 

assess the effects of experimental descriptive norm manipulations have been limited to the 

constructs of perceived seriousness, affective response, and likelihood of seeking further 

information (Croyle & Ditto, 1990; Ditto & Jemmott, 1989). Our recently completed 

investigation extended this work to show that individuals’ perceptions of descriptive norms for 

their sleep problems also had a significant influence on their experience of distress and intentions 

to engage in several illness behaviors in response to those problems (Mulla et al., 2017). Results 



 

 
10 

across two cross-sectional studies showed that participants who believed they experienced worse 

fatigue and lower energy than most of their peers also reported experiencing greater distress and 

greater likelihood of engaging in illness behaviors in response to them. Furthermore, neuroticism 

was negatively correlated with the perceived prevalence of symptoms, suggesting that it may 

inhibit the normative tendency to perceive one’s symptoms as common.  

In the present studies, I will apply the conceptual model supported by these findings to 

determine whether the associations observed between perceived descriptive norms, symptom 

appraisals, distress, and illness behaviors related to sleep problems can be replicated for a wider 

array of common somatic symptoms as well. I will also examine neuroticism and depression as 

background variables that may inhibit individuals from engaging in adaptive consensus 

perceptions of norms for their symptoms. Additionally, I will use an experimental paradigm to 

test whether presenting participants with feedback indicating that their symptoms are rare versus 

common among peers will elicit corresponding changes in their symptom appraisals, symptom-

related distress, and intentions to engage in several illness behaviors. In the sections below, I 

describe two studies designed to meet these objectives.   
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CHAPTER 2 

STUDY 1  

Overview 

  Study 1 used a cross-sectional design to conceptually replicate our recent investigation 

of perceived sleep-symptom norms for a range of common somatic symptoms. The same 

questionnaire format used in these studies was used in the current study; participants were 

presented with the measures of symptom experience, perceived descriptive norms, symptom-

related distress, perceived threat, and illness behavior in that order for each symptom. In 

accordance with the model supported by our previous results, as well as the findings of earlier 

experimental studies (Ditto & Jemmott, 1989), I predicted that participants’ perceptions of 

descriptive norms for their symptoms would be inversely associated with their ratings of how 

threatening those symptoms to be, the amount of distress those symptoms cause them, and their 

likelihood of engaging in illness behaviors in response to them. The current study also tested the 

effects of depression and neuroticism on individuals’ perceptions of how prevalent their 

symptoms were among healthy peers. I predicted that higher levels of these variables would be 

associated with lower perceptions of descriptive symptoms norms, thus indirectly leading to 

increases in perceived threat, distress, and illness behavior.  

Participants 

 A total of 679 participants who were U.S. citizens at least 18 years of age were in 

enrolled Study 1 through Amazon’s Mechanical Turk (MTurk) website, an online crowd-

sourcing platform that allows individuals to participate in a variety of tasks such as surveys,
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questionnaires, and experiments posted by private and public institutions (referred to as 

“requesters”) in exchange for small sums of monetary compensation. MTurk is now a widely 

used means of obtaining data from community populations in social science research, and has 

been shown to produce samples comparable to more traditional recruitment and sampling 

methodologies (Buhrmester et al., 2011). Participants who completed the study were identified 

by their MTurk worker ID and assigned $1.00 in compensation. Those who spent inadequate 

(under 12 minutes) or excessive (over 2 hours) time on the study or did not complete all of the 

study measures were excluded from analyses, resulting in a final sample of 425 participants 

(Myears = 31.46, SD = 0.854; 57.6% females), the majority of whom were White (69.2 %) and had 

completed at least some college education (87.7%).   

Measures 

  Study 1 included two sets of questionnaires that were presented to participants in a 

randomized order. One of these consisted of a brief demographics form, a measure of five-factor 

model personality traits (including neuroticism), and a measure of depression. The order in 

which the last two of these measures were presented to participants was also randomized. The 

second set of questionnaires consisted of several investigator-designed measures intended to 

assess participants’ experience of a range of common somatic symptoms over the previous 

month, their perceptions of descriptive norms for those symptoms among peers, their experience 

of distress due to those symptoms, their perceptions of the threat posed by those symptoms, and 

their engagement in different illness behaviors in response to them. These measures were 

comprised of item-sets grouped together based on face validity, and were presented in the order 

in which they are listed.  Each measure included in the Study 1 analyses is described in detail 

below.  
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Demographics. Participants will complete a brief demographic form that will ask them 

to indicate their, age, race, gender, level of education, and total household income.  

IPIP-BF Emotional Stability Subscale. The emotional stability subscale of the 

International Personality Item Pool-Big Five factor markers inventory (IPIP-BF; Goldberg, 

1999) was used to measure neuroticism. Participants were given the full 50-item version of the 

IPIP-BF, which consists of 10 self-descriptive statements used to assess each of the basic Five 

Factor Model (FFM) personality traits: agreeabless (e.g., “I am interested in people”), 

conscientiousness (e.g., “I pay attention to details”), emotional stability (e.g., “I am relaxed most 

of the time”), extraversion (e.g., “I am the life of the party”), and openness to experience (e.g., “I 

have a vivid imagination”). Participants rate each statement in terms of how well they feel it 

describes them on a 5-point scale (1 = very inaccurate, 5 = very accurate). Previous research has 

shown these scales to have high internal consistency (.84) and strong correspondence with 

adjacent scales of other FFM measures (Gow et al., 2005). Neuroticism was calculated as the 

sum of participants’ responses on the emotional stability subscale (lower scores indicated higher 

neuroticism).  

CES-D. The Center for Epidemiologic Studies Depression scale (CES-D) is a 20-item 

measure designed to assess depressive symptomology in non-clinical populations. Respondents 

are asked to indicate how frequently they have experienced their symptoms in the previous week 

on a 4-point Likert scale ranging from 0-“rarely or none of the time (less than 1 day)” to 3-“most 

or all of the time (5–7 days). A score of 16 or higher is thought to reflect high levels of 

depression. The CES-D to has consistently been shown to have high internal reliability across a 

wide range of demographic groups, with Chronbach’s alphas for adult samples ranging from .84 

to .87 (Radloff, 1991).  
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Symptom Experience. An investigator-generated one-item measure was used to assess 

participants’ experience of 12 different somatic symptoms commonly included in standardized 

measures of somatization (e.g. headaches, nausea, back pain). Participants were asked to indicate 

how much they had experienced each symptom in the past 4 weeks on a scale of 0 (not at all) to 

10 (a great deal). Responses to this item were summed across the 12 symptoms to create a total 

symptom experience (SxExp) score.   

Perceived Descriptive Norms. Two investigator-generated items were used to measure 

participants’ perceptions of descriptive norms for each symptom. The first item asked 

participants to indicate how much they thought most people their age had experienced the 

symptom in the last four weeks. Participants responded on a scale of 0 (not at all) to 10 (a great 

deal). Responses to this item were summed across the 12 symptoms to create a total perceived 

descriptive norm (PN1) score. The second item asked participants to indicate the percentage of 

people their age they thought had experienced the symptom in the past four weeks. Participants 

selected their responses from a drop-down list of 5% intervals ranging from 0-5% to 95-100%. 

Responses to this item were averaged across the 14 symptoms to provide a secondary measure of 

perceived descriptive norms (PN2).  

Symptom-Related Distress. Three investigator-generated items were used to measure 

the distress participant’s experienced due to each symptom. For each symptom, participants were 

asked: (1) how much the symptom bothered them when they experienced it; (2) how much 

discomfort the symptom caused them when they experienced it; and (3) how much distress the 

symptom caused them when they experienced it. Participants responded to these items on a scale 

of 0 (not at all) to 10 (a great deal). All three items showed high internal consistency in the Study 

1 sample (Cronbach’s α = .987) and were summed across all 12 symptoms to create a total 
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symptom-related distress (Dis) score.   

Perceived Threat. Two investigator-generated items were used to measure the perceived 

threat posed by each symptom. For each symptom, participants were asked: (1) how worried they 

were about experiencing the symptom again; and (2) how much they believed their experience of 

the symptom indicated they might have a serious health problem. Participants responded on a 

scale of 0 (not at all) to 10 (a great deal). Responses to this item were summed across all 12 

symptoms to create a total perceived threat (PT) score. Both items showed high internal 

consistency in the Study 1 sample (Cronbach’s α = .953) and were summed across all 12 

symptoms to create a total perceived threat (PT) score.   

Illness Behavior. Seven investigator-generated items were used to measure participants’ 

engagement in three forms of illness behavior in response to each of the 12 somatic symptoms: 

seeking treatment, seeking social support, and seeking instrumental support. Items intended to 

assess each form of illness behavior were grouped based on face validity. All seven items 

showed high internal consistency in the Study 1 sample (Cronbach’s α = .987) and were summed 

across all 12 symptoms to create a total illness behavior (IB) score. In addition, sum scores were 

calculated for each of the following subscales.  

Seeking Treatment. Three items were used to assess participants’ medical treatment-

seeking (TS) behaviors in response to their symptoms. For each symptom, participants were 

asked how often in the last month they: (1) took medicine when experiencing the symptom; (2) 

went to the doctor because they were experiencing the symptom; and (3) went to the ER because 

they were experiencing the symptom. Participants responded to these questions on a scale of 0 

(never) to 10 (every time). 

Seeking Social Support. Two items adapted from the emotional coping subscale of the 
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COPE Inventory (Carver, Scheier, & Weintraub, 1989) were used to assess participants’ social 

support seeking behaviors in response to their symptoms. For each symptom, participants were 

asked how often in the last month they: (1) sought emotional support from others when 

experiencing the symptom; and (2) sought comfort and understanding from friends and family 

when experiencing the symptom. Participants responded to these questions on a scale of 0 

(never) to 10 (every time). 

Seeking Instrumental Support. Two items adapted from the instrumental coping 

subscale of the COPE Inventory (Carver, Scheier, & Weintraub, 1989) were used to assess 

participants’ instrumental support seeking behaviors in response to their symptoms. For each 

symptom, participants were asked how often in the last month they: (1) sought help from friends 

or family members with completing their work duties because of the symptom; and (2) sought 

help from teachers, employers, or coaches to get excused from their work duties because of the 

symptom. Participants responded to these questions on a scale of 0 (never) to 10 (every time). 

Procedure 

 Participants registered for the study on the MTurk website and accessed it at a time of 

their choosing using a link provided on the study webpage. Once they clicked the link to begin 

the study, participants were presented with a cover story describing the study as a survey of 

health trends and their impact on the wellbeing of different demographic groups. After reading 

the cover story, participants completed two sets of study questionnaires. The first set of 

questionnaires included the demographics form, followed by the IPIP-BF and CES-D, which 

were presented in randomized order. The second set of questionnaires included the measures of 

symptom experience, perceived descriptive norms, symptom-related distress, perceived threat, 

and illness behavior, which were presented in that order. Participants completed this set of 
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measures for each of the 12 somatic symptoms they were asked about. After they had completed 

both sets of questionnaires participants were taken to a debriefing page, which fully explained 

the true purposes of the study, informed them of avenues for expressing any concerns they had, 

and thanked them for their participation.  

Data Analysis Plan 

 I began by conducting several preliminary analyses to establish the conditions for 

planned modeling. I first assessed the bivariate correlations among demographic factors and the 

primary study variables in order to identify significant covariates and confirm the presence of 

basic pre-requite associations for testing hypothesized mediation effects. Next, I conducted a 

series of hierarchical regression analyses to determine whether depression was uniquely 

associated with the dependent study variables after controlling for neuroticism and demographic 

covariates, thus justifying its inclusion as a primary predictor in subsequent path analyses. I then 

conducted a second set of multiple-regression analyses testing the hypothesized interaction 

effects of each background variable (depression and neuroticism) with symptom experience on 

the dependent variables of perceived norms, symptom-related distress, and perceived threat.  

 Results of these preliminary analyses were used to inform modifications to the full 

hypothesized model presented in Figure 1. The final model was then tested using multiple-

regression path analyses performed in Mplus. Standardized sum scores for illness behavior, 

perceived threat, symptom-related distress, perceived descriptive norms, and symptom 

experience will be entered in separate regression models for each of the background variables 

(neuroticism and depression), along with demographic covariates. In addition, significant 

interactions between symptom experience and the background variables identified by 

preliminary moderation analyses were included as exogenous predictors of perceived norms, 
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symptom-related distress, and perceived threat in the final path model. This approach allowed us 

to examine each of the direct paths shown in Figure 1, as well as the independent and mediated 

effects of the background variables, symptom experience, and their interaction term on the 

dependent variables. Bias-corrected 95% confidence intervals based on 10,000 bootstrapped 

samples (Preacher & Hayes, 2008) were used as criterion for identifying significant parameters 

in the model.  

 

Results and Discussion 

Descriptive Statistics. The means, standard deviations, and bivariate correlations of the 

Study 1 variables are presented in Table 1. The predictor variables neuroticism, depression, and 

symptom experience, and the dependent variables of perceived norms, symptom-related distress, 

perceived threat, and illness behavior, were all significantly positively correlated with one 

another, providing justification for further modeling of mediation effects. The demographic 
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variables of gender, age, and education level were also significantly correlated with several of 

the dependent variables, and were therefore included as covariates in subsequent analyses.  

 

Independent Effects of Depression and Neuroticism on Dependent Variables. 

Hierarchical multiple regression analyses were conducted to examine the independent effects of 

depression and neuroticism on symptom experience, perceived norms, symptom-related distress 

and perceived threat. Demographic covariates (age, gender, education) were entered in step 1, 

followed by neuroticism in step 2, and depression in step 3 in separate regression models for 

each dependent variable. Scores for depression, neuroticism, and the dependent variables were 

standardized prior to analysis. Results of all four models are summarized in Table 2. Both 
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neuroticism and depression significantly and independently predicted symptom experience, 

symptom-related distress, and perceived threat. However, the significant effect of neuroticism on 

perceived norms became insignificant once depression was included in the model (see Table 2). 

These results provided justification for modeling both depression and neuroticism as primary 

predictors in subsequent path analyses of the full model.   

 

Interaction Effects of Background Variables with Symptom Experience. The next set 

of preliminary analyses tested the hypothesized moderating effects of the background variables 

on the relations between symptom experience and the dependent variables of perceived norms, 

symptom-related distress, and perceived threat. Previous research suggests that higher-levels of 

neuroticism and depression may be associated with more threat-biased perceptions and greater 

self-reported distress in response to physical symptoms (Howren & Suls, 2011). Accordingly, I 

hypothesized that these background characteristics might moderate the association between 

individuals’ experience of symptoms, and the extent to which they perceived those symptoms as 

distressing and threatening. 
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 Two series of multiple regression analyses were conducted to test these effects for each 

background variable individually. In the first set of analyses, demographic covariates (step 1), 

followed by standardized scores for neuroticism (step 2), symptom experience (step 3), and the 

neuroticism by symptom experience interaction term (step 4) were entered respectively in 

separate models for the dependent variables of perceived norms, symptom-related distress, and 

perceived threat. These analyses were then repeated with depression entered in step 2, and the 

depression by symptom experience interaction term entered as the final term in each model.  

 Results of both sets of analyses are summarized in Tables 3 and 4 respectively. Both 

neuroticism and symptom experience had significant main effects on perceived norms, symptom-

related distress, and perceived threat. However, contrary to predictions, the interaction of 

neuroticism with symptom experience had no significant effect on any of the dependent 

variables. The main effect of depression was significant for all three dependent variables at step 

2, but became non-significant once symptom experience was included in the model in step 3. 

There was also a significant interaction effect of symptom experience by depression on 

perceived norms, but not symptom-related distress or perceived threat.  
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In addition to these tests of hypothesized moderation effects, I conducted two series of 

exploratory analyses to determine whether perceived norms significantly moderated the effects 

of background variables on the dependent measures, or the effects of symptom experience on the 

dependent measures (presented in Tables 5-7). To examine the first of these possibilities, 
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demographic covariates (step 1), followed by standardized scores for neuroticism (step 2), 

symptom experience (step 3), perceived norms (step 4), and the neuroticism by perceived norms 

interaction term (step 5) were entered respectively in separate hierarchical regression models for  

the dependent variables of symptom-related distress, and perceived threat (see Table 5). This 

procedure was then repeated with depression entered in step 2 and the depression by perceived 

norms interaction term entered in step 5 (see Table 6). Results across all four models tested 

found no significant interaction effect between perceived norms and either background variable 

on the dependent measures.  
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Using the same approach, I then examined the potential interaction effect of symptom 

experience with perceived norms on symptom-related distress and perceived threat in two 

separate models with demographic covariates (step 1), followed by standardized scores for 

neuroticism and depression (step 2), symptom experience (step 3), perceived norms (step 4), and 

the symptom experience by perceived norms interaction term (step 5) entered in that order. As in 

the previous set of exploratory analyses, the interaction between symptom experience and 

perceived norms had no significant effect on either dependent measure (see Table 7).   

Path Analyses. Based on the lack of support for the hypothesized moderating influence 

of neuroticism and depression on the relation of symptom experience to the dependent variables, 

the initial hypothesized model was revised to exclude the neuroticism by symptom experience 

interaction term, and the depression by symptom experience interaction term was only included 

as an exogenous predictor of perceived norms. The final path models were constructed and tested 

using Mplus (Muthen & Muthen, 2017). After removing non-significant paths, tests of model fit 

indicated that Model 1 (Χ2[3] = 3.492, p = .174, RMSEA = .043 [.000, .117], CFI = .999) fit the 

underlying covariance in participants’ scores on the study variables well. On the other hand, 

results for Model 2 (Χ2[7] = 31.642, p < .001, RMSEA = .094 [.062, .128], CFI = .987) indicated 

fairly poor model fit.  

  Direct Effects of Background Variables on Mediating Variables. The final path 

models with standardized coefficients for direct paths are presented in Figure 2. Our analyses 

revealed a series of direct paths consistent with previous research linking neuroticism and 

depression with increased health complaints and illness behaviors. As predicted, both 

neuroticism (Figure 2a; β = .570, p < .001) and depression (Figure 2b; β = .655, p < .001) were 

positively associated with symptom experience, replicating the findings of clinical studies 
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documenting the co-morbidity of neurotic personality features and depressive symptomology 

with self-reports of somatic symptom among patients in primary care settings. 

Neuroticism was also significantly negatively associated with perceived norms (β = -

.106, p < .05), consistent with my hypothesis that individuals higher in neuroticism would be less 

likely to engage in adaptive consensus perceptions of their symptoms as common, and be more 

likely to perceive their experience of symptoms to be worse than their peers’ experience of those 

symptoms. However, this effect was not present for depression, which was correlated with 

perceived norms in the predicted direction, but did not reach significance.  
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 Results likewise showed only partial support for the hypothesized direct effects of the 

background variables on symptom-related distress and perceived threat. Although I had expected 

both neuroticism and depression to be positively associated with both dependent variables, 

neuroticism was only significantly positively associated with symptom-related distress (β = .136, 

p < .05), whereas depression was only significantly positively associated with perceived threat (β 

= .079, p < .05). These findings are generally congruent with existing evidence that depression 

and neuroticism may contribute to health-related distress and excessive illness behavior, but 

suggest that they may do so by affecting distinct components of the symptom-appraisal process.  

Direct Associations Among Mediating Variables. As expected, symptom experience was 

also directly positively associated with symptom-related distress (β = .539, p < .001 in Model 1; 

β = .630, p < .001 in Model 2), perceived threat (β = .227, p < .001 in Model 1; β = .198, p < 

.001 in Model 2), and illness behavior (β = .318, p < .001 in Model 1; β = .310, p < .001 in 

Model 2) in both models. The predicted positive association between symptom experience and 

perceived descriptive norms was also significant in both models (β = .846, p < .001 in Model 1; β 

= .792, p < .001 in Model 2), replicating the findings of previous research showing that 

individuals tend to perceive certain health conditions to be more prevalent among others if they 

have personally experienced them (Jemmott et al., 1988).  

 Contrary to my prediction that perceived norms would be negatively associated with 

symptom-related distress, results showed their relation to both symptom-related distress as well 

as perceived threat to be significant in the opposite direction in both models (β = .206, p < .001in 

Model 1; β = .180, p < .001 in Model 2). These findings run counter to the theoretical role of 

perceived norms as a mechanism for normalizing one’s health experiences thereby reducing 
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symptom-related distress. This apparent contradiction between the hypothesized and observed 

effects of perceived norms in Study 1 is explored further later in this paper.  

Mediated Effects of Neuroticism and Symptom Experience on Dependent Variables. 

Finding support for the predicted direct paths from neuroticism and symptom experience to 

perceived norms in Model 1, I proceeded to examine whether these paths mediated the effects of 

neuroticism and symptom experience on the dependent variables.  Consistent with my 

hypotheses, results of Model 1 showed that neuroticism had significant indirect effects on 

symptom-related distress (β = .078, p < .001), perceived threat (β = .084, p < .001, and illness 

behavior (β = .030, p < .01) through several pathways that were partially mediated by perceived 

norms.  

Results of both Model 1 and Model 2 showed that symptom experience was likewise 

significantly indirectly associated with symptom-related distress (β = .175, p < .001  in Model 1; 

β = .143, p < .01 in Model 2), perceived threat (β = .078, p < .01 in Model 1; β = .068, p < .05 in 

Model 2) , and illness behavior (β = .269, p < .001  in Model 1; β = .256, p < .001 in Model 2) 

through its effects on perceived norms. However, the absence of a significant direct effect of 

depression on perceived norms in model 2 negated the potential for any associations between 

depression and the dependent variables to be mediated through perceived norms. Furthermore, 

none of the indirect effects of the depression by symptom experience interaction term in Model 2 

were significantly mediated through perceived norms. Standardized coefficients and 95% 

confidence intervals for indirect paths significantly mediated through perceived norms in Model 

1 and Model 2 are reported in Tables 8 and 9 respectively.  
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The results of Study 1 provided partial support for the hypothesized relations between the 

study variables in the conceptual model that was tested. Path analyses testing the hypothesized 

conceptual model for each background variable yielded support for the expected positive 

associations of depression and neuroticism with symptom experience, the positive associations 

among the mediating variables of symptom experience, distress, and perceived threat, and the 

positive association between perceived threat and the dependent variable of illness behavior. 

Support was also found for the hypothesis that neuroticism would be negatively correlated with 

perceived norms after controlling for symptom experience, but not for the hypothesis that 

depression would also have this effect. However, one of the primary relationship of interests in 

the model -that between perceived norms and distress, was significant in the opposite direction 

as predicted. Contrary to the hypothesized role of perceived norms as a mechanism for 
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normalizing one’s experience of potential health threats thereby reducing distress, in this study 

perceived norms were significantly positively associated with distress, even after controlling for 

symptom experience and the background variables of neuroticism (Model 1) and depression 

(Model 2). This contradictory finding was further examined in the analyses described below.   

Exploratory Analyses. Several exploratory analyses were conducted to further 

investigate the unexpected positive association of perceived norms with distress and perceived 

threat. These analyses were informed by post-hoc evaluation of differences in the way these 

variables were operationalized in the present investigation compared to previous research on 

which my hypothesis was based. Studies examining the effects of perceived norms on health 

threats have used a variety of measures to assess different types of symptom appraisals.  

For instance, earlier experimental studies demonstrating the effects of prevalence information on 

symptom appraisals have included single-item dependent measures assessing participants’ 

perceptions of how healthful or unhealthful a health condition is, or how serious of a threat to 

health they perceive it to be (Ditto & Jemmott, 1989), or how serious of a threat to health they 

perceive a given illness to be (Jemmott & Ditto, 1986).  

More recent work in this area examining the influence of perceived sleep norms on sleep 

symptom (i.e. fatigue, non-restorative sleep) appraisals used two single-item measures to assess: 

(a) extent to which participants believed their sleep problems were indicative of a serious 

medical problem, and; (b) how worried they were about experiencing those symptoms again 

(Mulla et al., 2017). The present investigation sought to expand on the measurement approach 

used by Mulla and colleagues (2017) by including a three-item measure of distress, and a two-

item measure of perceived threat, in addition to two investigator-designed items assessing 

perceived norms.   
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The primary aim of my exploratory analyses was to determine how differences between 

the measures used in recent studies on sleep norms, and those used in the a priori models tested 

in the current study, may have contributed to their discrepant results.  The specific items used in 

the dependent measures used in the studies by Mulla and colleagues (2017), those used in the a 

priori models tested in the current study, and those included in the post-hoc models based on 

exploratory analyses are presented in Table 10 for clarity.  

 

As a first step, I examined the zero-order correlations between total scores (summed or 

averaged across all 12 symptoms) of each individual item used to assess perceived norms, 

distress, and perceived threat, as well as the symptom-level correlations between these items. In 

both sets of correlational analyses, symptom experience and significant demographic factors 

identified in earlier analyses were included as covariates. Results indicated that, although the 

individual distress (r = .890 to .842, p < .001) and perceived threat items (r = .756, p<.001) were 
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strongly correlated with one another, the strength and direction of their relation to each of the 

perceived norm items was notably different.  

In both a priori path models tested in Study 1, the first item used to assess perceived 

norms (PN1; “How much do you think most people your age in generally good health have 

experienced this symptom in the past 4 weeks?”)  was significantly positively associated with the 

total sum scores for distress and perceived threat. Item-level correlations showed the associations 

between PN1 and each of the individual distress items (r = .155 to .169, p = .001 to .002) and 

perceived threat items (r = .153 to .230, p < .001 to .002) to likewise be significantly positive.  

In contrast, the associations between the second item used to assess perceived norms 

(PN2; “What percentage of people your age in generally good health do you think have 

experienced this symptom as much or more than you in the past 4 weeks?”) and the individual 

distress and perceived threat items were less contradictory to my predictions. Specifically, none 

of these associations were significant in the opposite direction as predicted, and the correlation 

between PN2 and perceived threat item 1 (PT1; “How worried are you about experiencing this 

symptom again?”) was negative, but did not reach significance.  

To further assess potential reasons for the discrepancy between the findings of the present 

investigation and those of Mulla and colleagues (2017), I compared the wording of specific 

questions used in their studies to assess distress and perceived threat to those used in the priori 

models and the exploratory analyses tested in the current study. These comparisons revealed that 

the wording of the item used to measure distress in the previous investigation of sleep norms was 

virtually identical to the wording of the item used as a measure of perceived threat in the present 

study (see Table 10). Given this insight, I revised the a priori models tested in Study 1 to include 

the one-item measure that was used by Mulla and colleagues to assess distress, and was used in 
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the current study to measure perceived threat. In an attempt to even more closely replicate the 

path models tested by Mulla and colleagues, the second item used to assess perceived threat  

(PT2) was entered in the model directly after perceived norms. The wording of this item is also 

nearly identical to that used by Mulla and colleagues as a measure of perceived threat, which was 

also entered in the same serial position (after perceived norms) in the path models they tested.    

Path Analyses Using Revised Measures. The negative correlations between the second 

perceived norms item and the first perceived threat item described above provided an empirical 

basis for retesting the a priori models using these variables in lieu of the total scores for 

perceived norms and perceived threat initially used.  These exploratory models are presented 

along with corresponding standardized coefficients for direct paths in Figure 3. The significant 

paths between the background variables and the mediators of symptom experience and perceived 

norms in the exploratory models (Figures 3a and 3b) fully replicated those observed in the a 

priori models (Figures 2a and 2b). Whereas symptom experience was significantly positively 

correlated with the composite two-item measure of perceived threat and the measure of illness 

behavior used in the a priori models, it was likewise significantly positively correlated with each 

individual perceived threat item, as well as illness behavior in the exploratory models.  

The exploratory models also revealed several significant hypothesized paths that did not 

reach significance in the a priori models. Whereas only neuroticism was significantly negatively 

correlated with the measure of perceived norms used in my initial models, both neuroticism and 

depression were significantly negatively associated with the alternative measure of perceived 

norms (PN2) used in the exploratory models. However, after perceived threat items two  (PT2) 

and 1 (PT1) were entered in the models respectively,  the previously significant effect of 
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depression on the composite variable of perceived threat became non-significant, and the 

positive relation of neuroticism to PT2 became significant. 

 

 

The negative correlation between the alternative measures of perceived norms (PN2) and 

perceived threat used in the exploratory path model also reached significance after controlling 

for perceived threat item 2 (PT2).  This finding conceptually replicates the relations observed in 

recent research on perceived sleep norms (Mulla et al., 2017). Tests of indirect effects further 

showed a significant negative indirect effect of symptom experience on PT1, consistent with the 

hypothesis that increased perceptions of how normal one’s symptoms are mediate and reduce 

psychological concerns regarding those symptoms. β = -0.042, p = .004 in Model 1; β = -0.041, p 
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= .001 in Model 2). However, only PT2 was significantly positively associated with Illness 

behavior. Although the models and results tested in these analyses more closely match those 

used in recent work on which my hypotheses in the current study were based, their explanatory 

power remains limited due to several issues described in the general discussion section.     
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CHAPTER 3 
 

STUDY 2 
 

Overview  
 
 Study 2 used an experimental design to determine whether providing participants with 

information regarding descriptive norms for their symptoms among peers would produce 

subsequent changes in their symptom-related distress, perceptions of threat, and intentions to 

engage in illness behavior. After completing the demographic form, participants were randomly 

assigned to a high norm condition in which they were told their symptoms were common among 

peers, a low norm condition in which they were told their symptoms were rare among peers, or a 

neutral condition in which they did not receive any information regarding peer norms for their 

symptoms. In accordance with the findings of previous experimental studies (Ditto & Jemmott, 

1989), I predicted that relative to those in the high norm condition, participants in the low norm 

condition would rate their symptoms as more threatening, report greater symptom-related 

distress, and report a higher likelihood of engaging in illness behaviors in response to them.  

Participants 
 

 A total of 888 undergraduate students taking an Introduction to Psychology 

course at UA were enrolled in Study 2. Students were recruited to participate in the study 

through the UA psychology subject pool website in exchange for 1 credit towards the research-

participation requirement for their course. Those who spent inadequate (under 20 minutes) or 

excessive (over 2 hours) time on the study or did not complete all of the study measures were 

excluded from analyses, resulting in a final sample of 471 participants (Myears = 19.16, SD 
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= 1.547; 68.4 % females), the majority of whom were White (78.3 %). The high attrition 

rate between enrollment and completion in the Study 2 sample will be addressed in the general 

discussion section of this paper.  

The reason for choosing this demographically restricted sample for Study 2 is that UA 

students comprise a specific and relatively homogeneous referent group that all participants 

could identify with. Several social psychological theories suggest that perceived norms of highly 

similar reference groups versus more generic reference groups have the greatest influence on 

individuals’ own health appraisals and behaviors. For instance, social identity theory states that 

when deriving information pertaining to their own self-concept, individuals exhibit a preference 

toward their in-group (Terry & Hogg, 1996). Social comparison theory also posits that 

individuals are more likely to compare themselves to others who are similar, rather than 

different, when seeking information with which to evaluate their own health status (Festinger, 

1954). Consistent with these theories, previous research examining drinking norms among 

college students has shown that participants’ drinking behavior was more strongly correlated 

with their perception of descriptive norms for same-sex and same-race students at their 

university than their perceptions of those who belonged to more generic social groups, e.g., 

“typical students” (Neighbors et al., 2008). The group affiliations of participants recruited from 

the community are likely to be very heterogeneous, making it difficult to convincingly deliver a 

manipulation ostensibly based on members of a salient in-group. On the other hand, the student 

participants recruited for Study 2 all shared the group identity of undergraduates at UA, and thus, 

were expected to be more likely to perceive normative information purportedly based on other 

UA students’ health experiences as personally relevant.   
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Measures 

 Depression, neuroticism, demographic information, symptom experience, symptom-

related distress (Cronbach’s α = .966), and perceived threat (Cronbach’s α = .846) were assessed 

with the same measures described in Study 1. Participants’ intentions to seek medical treatment 

and social support in response to their symptoms were assessed using a modified version of the 

illness behavior measure (Cronbach’s α = .931) used in Study 1, in which items were framed 

prospectively (i.e. “How likely are you to do the following things when you experience this 

symptom?).  

Procedure 
 
 Participants followed the same procedure used in Study 1 with one major exception: 

instead of completing the measure of perceived descriptive norms after reporting their symptom 

experience, participants were randomized to a high (i.e., common), low (i.e, rare) or neutral (no 

norm information) norm condition. In the high and low norm conditions, participants were 

shown bar graphs for each symptom ostensibly indicating the percentage of their peers who 

experienced the symptom more than them, and the percentage who experienced it less than them. 

In the high norm condition, the percentage of participants’ peers purported to have experienced 

each symptom more than them randomly varied between 30-50%, and the percentage purported 

to have experienced it less than them randomly varied between 1-5%. In the low norm condition, 

these percentages were reversed; for each symptom, the values indicating the percentage of 

participants’ peers who experienced the symptom less than them ranged between 30-50%, and 

the values indicating those who experienced it more than them ranged between 1-5%. Each bar 

graph was followed by two manipulation check questions that asked participant to indicate the 

percentage of students shown by the graph to experience the symptom “quite a lot” to “a great 
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deal”, and the percentage shown to experience the symptom “not at all” to “fairly little” 

respectively. Participants responded by clicking the one of four choices: (1) less than 25%; (2) 

between 25-35%; (3) 36-45%, and; (4) more than 45%.  Only participants who correctly 

completed both manipulation check questions for at least 10 of the 12 symptoms were included 

in the Study 2 analyses. 

After viewing the bar graph and completing the corresponding manipulation check items 

for each symptom, participants in the experimental conditions completed the measures of 

symptom-related distress, perceived threat, and illness behavior respectively for that symptom. In 

the neutral condition, participants were presented with this set of measures directly after 

completing the symptom experience measure. After completing the study measures for all 12 

symptoms, participants were taken to a debriefing page that fully explained the true purposes of 

the study, informed them of avenues for expressing any concerns they may have, and thanked 

them for their participation.  

Data Analysis Plan 

 As in Study 1, preliminary analyses were first conducted to assess the basic correlations 

among the primary study variables and potentially significant demographic covariates, the 

independent effects of depression and neuroticism on dependent variables, and the interaction 

effects of symptom experience with background variables on symptom-related distress and 

perceived threat. Results of these preliminary analyses were used to inform adjustments to the 

full hypothesized model presented in Figure 4. In addition, a one-way Multivariate Analyses of 

Variance (MANOVA) was conducted as an initial test of mean differences between conditions 

on dependent measures. The final multiple mediation model was then tested in Mplus using a 

series of single and multi-group path analyses respectively.  This approach allowed us to both 
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test the hypothesized direct and mediated effects of the background variables and symptom 

experience on symptom-related distress, perceived threat, and illness behavior, and examine how 

these effects differed across the three study conditions.  

First, I tested an overall model collapsed across the 3 conditions to establish default 

parameters and assess the presence of hypothesized associations observed in Study 1.  Sum 

scores for illness behavior, perceived threat, symptom-related distress, and symptom experience 

were entered in separate multiple-regression path models for each of the background variables 

(neuroticism and depression), along with demographic covariates. In addition, significant 

interactions between symptom experience and the background variables identified by 

preliminary moderation analyses were included as exogenous predictors of symptom-related 

distress and perceived threat.  

Structural parameters for each condition were then examined and compared using a 

multiple-group framework in which all path coefficients were estimated simultaneously while 

controlling for covariates for all three groups. Group differences were then assessed by testing 

invariance in parameters hypothesized to vary as a function of condition.   This involved 3 sets of 

comparisons testing invariance in specified parameters across (1) the low norm and control 

conditions, (2) the high norm and control conditions, and the (3) low norm and high norm 

conditions. Statistically significant differences between parameters were assessed using Wald 

Chi-Square tests to compare the maximum likelihood estimates of the specified parameters to the 

proposed null hypothesis value (0). Because bootstrapping cannot be used in conjunction with 

multi-group tests in Mplus, all models were fitted using maximum likelihood estimation with 

robust standard errors (MLR). MLR provides an alternative method for potential 

heteroskedasticity and non-normality of data, and has been shown to produce parameter 
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estimates and standard errors identical to those obtained in bootstrapping in simulation studies 

(Muthen & Muthen, 2017).    

 

Predicted Effects. In addition to the predicted direct paths indicated in Figure 4, I 

predicted that the effects of symptom experience, depression and neuroticism on distress, 

perceived threat, and illness behavior would be moderated by norm condition. Compared to the 

other two conditions, I expected that the high norm condition would produce the lowest scores of 

symptom-related distress, perceived threat, and illness behavior, whereas the low norm condition 

will produce the highest scores on these measures. I also hypothesized that the relations of 

depression, neuroticism, and symptom experience to the mediating variables of distress and 

perceived threat would vary as a function of study condition. Although I expected neuroticism 

and depression would be positively correlated with symptom-related distress and perceived 

threat in all three conditions, I predicted these relations to be strongest in the low norm condition. 
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Previous research has shown that neuroticism and depression have been reliably associated with 

threat-biased perceptions and heightened negative emotional reactivity in response to actual or 

potential health threats (Aronson, Barrett, & Quigley, 2006; Hoerger et al., 2016). Accordingly, I 

predicted that higher levels of these background factors would be associated with stronger 

negative reactions to normative information suggesting that individual’s experience of somatic 

symptoms was unusually high compared to that of their peers. Likewise, I expected that 

symptom experience would be positively correlated with distress and perceived threat in all three 

conditions, but that this correlation would be strongest in the low norm condition as a result of 

participants being told that few of their peers experienced their symptoms to the same extent.  

Results and Discussion 

Descriptive Statistics. The overall means, standard deviations, and bivariate correlations 

of the Study 2 variables are presented in Table 11. Means and standard deviations of the Study 2 

variables are presented by condition in Table 12. The predictor variables of neuroticism, 

depression, and symptom experience, and the dependent variables of symptom-related distress, 

perceived threat, and illness behavior, were all significantly positively correlated with one 

another, providing justification for further modeling of mediation effects. Gender was also 

significantly correlated with several of the dependent variables, and was therefore included as 

covariates in subsequent analyses.  
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Independent Effects of Depression and Neuroticism on Dependent Variables. 

Hierarchical multiple regression analyses were conducted to examine the independent effects of 

depression and neuroticism on symptom experience, symptom-related distress, and perceived 

threat. Gender was entered in step 1, followed by neuroticism in step 2, and depression in step 3 

in separate regression models for each dependent variable. Scores for depression, neuroticism, 

and the dependent variables were standardized prior to analysis. Results of all three models are 

summarized in Table 13. Results showed that both neuroticism and depression significantly and 

independently predicted symptom experience, symptom-related distress, and perceived threat, 

thus providing justification for modeling each of them as primary predictors in subsequent path 

analyses of the full model.   

 

Interaction Effects of Background Variables with Symptom Experience. As in Study 

1, the next set of preliminary analyses tested the hypothesized moderating effects of the 

background variables on the relations between symptom experience and the dependent variables 

of perceived norms, symptom-related distress, and perceived threat in the Study 2 sample. In the 
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first set of analyses, demographic covariates, followed by standardized scores for neuroticism, 

symptom experience, and the neuroticism by symptom experience interaction term were entered 

in that order in separate models for the dependent variables of perceived norms, symptom-related 

distress, and perceived threat. These analyses were then repeated with depression entered in step 

2 and the depression by symptom experience interaction term entered as the final term in each 

model.  

Results of both sets of analyses are summarized in Tables 14 and 15 respectively. Both 

neuroticism and depression had significant main effects on symptom-related distress and 

perceived threat that became non-significant once symptom experience was included in the 

models.  Furthermore, neither the interaction of neuroticism with symptom experience, nor the 

interaction of depression with symptom experience, had a significant effect on any of the 

dependent variables.  
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Group Differences on Dependent Measures. A one-way multivariate analysis of 

variance (MANOVA) was performed as an initial test of mean differences between study 

conditions on the dependent measures of symptom-related distress, perceived threat, and illness 

behavior. A preliminary check of Box’s M  (p = .090) and Levene’s tests for the measures of 

symptom-related distress (p = .332), perceived threat (p = .274), and illness behavior (p = .050), 

respectively confirmed the assumptions of homogeneity of covariance matrices across groups 

and homogeneity of error variance across groups were satisfied.  Results of the MANOVA 

indicated a significant multivariate effect for condition, though only based on the least 

conservative test, Roy’s Largest Root = .024, F(3,467) = 3.167, p = .024, ηp2 = .020. Univariate 

tests indicated significant between-group differences in symptom-related distress , F(2, 468) = 

4.632, p = .010, ηp2 = .019, and illness behaviors, F(2, 468) = 3.135, p = .044, ηp2 = .013, and a 

marginally significant difference in perceived threat, F(2, 468) = 2.628, p = .073, ηp2 = .011.  
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Follow-up pairwise contrasts using a Bonferroni adjustment for multiple comparisons 

indicated that, opposite to my prediction, participants in the high norm group reported 

significantly higher scores on the dependent measures of distress (M = 175.310, SD = 69.101) 

and illness behavior (M = 166.789, SD = 135.336) compared to those in the low norm condition 

(past (M = 152.620, SD = 71.104 for distress, M = 131.734, SD = 120.081 for illness behavior). 

Neither the high norm condition nor the low norm condition significantly differed from the 

control condition on any of the dependent measures. In my primary analyses, I employed a 

multiple-group structural equation modeling approach to further explore these differences by 

comparing the full model of direct and indirect associations between the Study 2 variables across 

conditions.  

Path Analyses. Based on the lack of support for the moderating influence of neuroticism 

or depression on the relation of symptom experience to the dependent variables, the initial 

hypothesized models were revised to exclude the background variable (neuroticism and 

depression) by symptom experience interaction terms. The final path models were constructed 

and tested using Mplus (Muthen & Muthen, 2017).    



 

 
49 

 

Overall Model. I first tested an overall model collapsing across all three conditions to 

assess the presence of hypothesized associations observed in Study 1.  Sum scores for illness 

behavior, perceived threat, symptom-related distress, and symptom experience were entered in 

separate multiple-regression path models for each of the background variables (neuroticism and 

depression), along with demographic covariates. The overall path models with standardized 

coefficients for direct paths are presented in Figure 5. After removing non-significant paths, tests 

of model fit collectively indicated that both Model 1 (Χ2[3] = 2.550, p = .466, RMSEA = .000 

[.000, .074 ], CFI = 1.000) and Model 2 (Χ2[3] = 2.349, p = .503, RMSEA = .000 [.000, .071], 

CFI = 1.000) fit the underlying covariance in participants’ scores on the study variables well. 
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Direct Effects. Results of the overall models  revealed a series of direct paths that 

replicated the findings of Study 1; Both neuroticism (Model 1; β =  .364, p < .001) and 

depression (Model 2; β =  .454, p < .001) had a significant direct effect on symptom experience, 

which had significant direct effect on symptom-related distress (β =  .502, p < .001 in Model 1; β 

= .546, p <.001 in Model 2) as well as perceived threat (β =  .249, p < .001 in Model 1; β = .231, 

p <.001 in Model 2),  which had a direct effect on illness behavior (β =  .479, p < .001 in Model 

1; β = .481, p <.001 in Model 2). Unlike in Study 1, the direct effect of symptom-related distress 

on illness behavior remained significant after controlling for all other mediators in the models  

(β = .348, p < .001 in Model 1; β = .322, p <.001 in Model 2), which did not include perceived 

norms as the Study 1 models did.  

There was also an unexpected negative direct effect of symptom experience on illness 

behavior in both models (β = -.169, p < .001 in Model 1; β = - .154, p <.01 in Model 2). These 

associations are likely due to the bulk of meaningful variance in illness behavior being accounted 

for by the mediating variables of symptom-related distress and perceived threat, leaving a 

smaller portion of residual variance that may reflect inflated self-reports of higher levels of 

somatic-symptom experience in the absence of any actual symptom-related distress or concerns. 

Accordingly, this reporting style may be associated with a tendency to avoid objective medical 

examinations of health complaints that cannot be substantiated.   

Group Comparisons. The hypothesized path models were then tested for each condition 

separately to determine whether the significant paths observed for the overall models were 

present in all three groups. Direct paths and corresponding standardized coefficients for both 

Models are presented by condition in Table 16.   
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In both Model and Model 2, the majority of significant direct associations between the 

Study 2 variables were replicated across all 3 conditions.  One notable exception to this pattern 

of effects was the relation between neuroticism and symptom-related distress. Based on previous 

research showing neuroticism to be associated with heightened negative emotional reactivity in 

response to potential threats (Aronson, Barrett, and Quigley, 2006; Howren & Suls, 2011), I had 
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predicted that higher levels of neuroticism would be associated with greater symptom-related 

distress in response to normative feedback indicating that one’s symptoms were rare versus 

common. Consistent with this hypothesis, there was a significant positive correlation between 

neuroticism and distress after controlling for symptom experience in the low norm condition, but 

not in the high norm or control conditions.  

 Another association that differed across conditions was that between symptom experience 

and perceived threat. I had hypothesized that individuals presented with information indicating 

their symptoms were relatively rare among peers would also perceive them as more threatening 

compared to those told their symptoms were relatively common. However, results suggested that 

norm condition had the opposite effect on individuals’ perceptions of how threatening their 

symptoms were; whereas symptom experience was significantly positively correlated with 

perceived threat in the control and high norm conditions, this association was non-significant in 

the low norm condition. Potential explanations for this finding are considered later in this paper.  

In addition to multi-group path analyses, a series of Wald chi-square tests were conducted 

to assess for statistically significant differences in specific model parameters hypothesized to 

vary as a function of study condition. These parameters included (1) the association between the 

background variables of neuroticism (Model 1) and depression (Model 2) and symptom related 

distress; (2) the association between the background variables and perceived threat; (3) the 

association between symptom experience and symptom-related distress, and finally; (4) the 

association between symptom-experience and perceived threat.  

Chi-square values for specific and cumulative differences between these parameters 

across the control and low norm conditions for both models are presented in Table 17. Results of 

Model 1 revealed no significant between-group differences in the specific paths from 
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neuroticism to distress and perceived threat, or the specific paths from symptom experience to 

distress and perceived threat after controlling for neuroticism, although the total difference 

between the control and low norm conditions when comparing all four paths in Model 1 

simultaneously did reach significance , χ2(4) = 11.133, p = .025.  

 

Results of Model 2 likewise indicated no significant differences in the specific paths from 

depression to distress and perceived threat, or the path from symptom experience to distress 

conditions after controlling for depression across the control and low norm conditions. There was 

however a significant between-group difference in the specific path from symptom experience to 

perceived threat, χ2(1) = 4.459, p = .035, as well as a significant total difference across 

conditions when comparing all four paths in Model 2 simultaneously, χ2(4) = 10.513, p = .033.   
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Chi-square values for specific and cumulative differences between parameters of interest in both 

models across the control and high norm conditions, and the low norm and high norm conditions, 

are presented in Table 18 and Table 19 respectively. Unlike the differences observed between the 

control and low norm conditions, none of the specific or total parameter differences between 

these pairs of conditions were significant in either model.   
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Results of Study 2 replicated several relationships in the model that were predicted based 

on previous research and empirically observed in Study 1, including the positive direct paths 

from the background variables to symptom experience, from symptom experience to distress, 

perceived threat and illness behavior, from distress to perceived threat, and from perceived threat 

to illness behavior. However, there were also several unexpected findings; most notably, the 

effect of norm condition was opposite to what I had predicted, with participants in the high norm 

condition reporting significantly higher levels of symptom-related distress and illness behavior 

relative to those in the low norm condition.  Unfortunately, the verbatim measures used to assess 

perceived norms and perceived threat used in Study 1 were not used in Study 2. Thus, the Study 

1 exploratory path models that were used to assess the association between alternative measures 

of perceived norms and perceived threat could not be replicated in Study 2. In the following 
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section, I evaluate these results in conjunction with those of study 1 within the context of 

previous research, propose possible explanations for findings that were discordant with my 

hypotheses, and consider the implications of findings that were consistent with them.  
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CHAPTER 4 

GENERAL DISCUSSION 

This investigation sought to apply a novel conceptual framework integrating social norms 

theory with social cognitive models of illness representations to explain the ways in which 

background psychological characteristics and perceived peer norms may affect how individuals’ 

perceive and respond to common somatic symptoms. This work involved the conceptual 

replication of previous research on the relations between somatic symptom-reporting, perceived 

norms and symptom appraisals, as well as the extension of this literature to address the effects of 

background psychological characteristics, and the downstream effects of these variables on 

medical and social support seeking behaviors.  

Across two studies I developed and tested a conceptual model of the relations between 

these variables using both cross-sectional and experimental designs implemented in a community 

and college sample respectively.  I began by describing a basic conceptual framework for the 

role of social information in symptom appraisals, rooted in the well-established common-sense 

model of illness representations. I then explained how perceptions of social norms may comprise   

an important but largely overlooked component of individuals’ illness representations, and 

summarized extant research applying social norms theory to other aspects of health to 

demonstrate the conceptual consistency of incorporating perceived norms within pre-existing 

social cognitive models of illness appraisals. Finally, I considered how the background factors of 

neuroticism and depression may enhance the explanatory power of this model based on their 

reliable association with health complaints and symptom appraisals, as well as emerging 
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evidence of their potential influence on perceptions of social norms.  The synthesis of these 

theoretical and empirical elements provided a basis for formulating the path model and 

hypotheses tested and refined across Study 1 and Study 2. In the sections below, I describe the 

specific hypotheses this investigation aimed to test, and evaluate support for each of them in light 

of the collective body of evidence gathered across both studies.   

The Effects of Symptom Experience on Perceived Norms 

Previous research suggests that perceptions of health norms are motivated by the desire to 

see one’s self as healthy; individuals generally tend to engage in consensus perceptions that 

normalize the symptoms they are experiencing, thereby reducing the distress and concerns 

associated with those symptoms. Accordingly, I predicted that participants’ self-reported 

experience of somatic symptoms would be positively correlated with their perceptions of 

descriptive norms for those symptoms among peers. This hypothesized relationship was shown 

to be significant in the path models for both background variables tested in Study 1, which 

revealed a robust positive correlation between participant’s self-reported experience of somatic 

symptoms and their estimates of the degree to which those symptoms were experienced by their 

peers, after controlling for neuroticism (Model 1) or depression (Model 2). Whereas previous 

research documenting this effect has been based on chronic conditions/diagnosed diseases, the 

findings of the current study demonstrate that individuals often engage in consensus perceptions 

that normalize common somatic symptoms that may pose no serious threat.  

The Effects of Neuroticism and Depression on Perceived Norms, Symptom-Related 

Distress, and Perceived Threat  

A second hypothesis that was tested in Study 1 was that the background variables of 

depression and neuroticism would be negatively correlated with perceived norms. Recent 
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research has suggested that individuals with higher levels of neuroticism and depression are 

likely to perceive themselves as having worse health and higher health-risk than their peers 

(Hoerger et al., 2016; Howren & Suls, 2011; Mulla et al., 2017). Based on these findings, I had 

reasoned that higher levels of neuroticism and depression may lead individuals to perceive the 

descriptive norms (i.e. prevalence) for their symptoms to be lower, thus indirectly leading to 

increases in distress, perceived threat, and illness behavior in response to those symptoms. 

Results of the Study 1 path models yielded only partial support for this prediction; neuroticism 

was significantly negatively association with perceived norms after controlling for symptom 

experience, but this association did not reach significance for depression, though it was in the 

expected direction. On the other hand, results of the exploratory path models tested in Study 1 

found both neuroticism and depression to be significantly negatively correlated with perceived 

norms. However, these analyses were based on post-hoc reasoning and so inferences made from 

them cannot be interpreted as strong evidence.  

Given the established associations between neuroticism and depression with increases in 

threat-biased health appraisals and negative affect, I had also predicted that higher levels of these 

background variables would be positively correlated with distress and perceived in response to 

somatic symptoms. Additionally, I predicted that in Study 2 this association would be strongest 

for individuals in the low norm condition as a result of exposure to normative normative 

information indicating their experiences of somatic symptoms were uncommonly high relative to 

that of their peers. Results of both studies showed only partial support for this hypothesis.  

Although I had expected both neuroticism and depression to be positively correlated with 

symptom-related distress and perceived threat in Study 1, only neuroticism was significantly 

positively correlated with symptom-related distress, whereas only depression was significantly 
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positively associated with perceived threat. These differential effects of the background variables 

on the dependent measures may reflect the possibility that neuroticism and depression may 

contribute to health-related distress and illness behavior by affecting distinct components of the 

symptom-appraisal process, for which recent studies have provided evidence (Howren & Suls, 

2011).  

In Study 2, neuroticism was not significantly correlated with perceived threat in any of 

the study conditions, and depression was not significantly correlated with perceived-threat or 

symptom-related distress in any condition. However, consistent with my predictions, there was a 

significant positive association between neuroticism and symptom-related distress after 

controlling for symptom experience in the low norm condition, but not in the control or high 

norm conditions. The fact that this association was significant after controlling for individuals’ 

actual level of symptom experience is particularly notable, as it underscores the possibility that 

in some cases, the experience of distress associated with health concerns may not reflect the 

presence of any actual disease processes, but rather the presence of maladaptive psychological 

construal processes.  

The fact that this association was unique to the low norm condition also suggests that the 

individuals higher in neuroticism may be especially likely to experience heightened levels of 

negative emotional affect and distress in response to fairly common and benign somatic 

symptoms if they perceive those symptoms to be rare among others. Likewise, these perceptions 

may have a compounding effect on other maladaptive social-cognitive processes associated with 

neuroticism, such as the generally tendency perceive their health experiences as worse than 

others’ (Howren & Suls, 2011). If this is the case, it is possible that normative misperceptions 

that lead individuals to inaccurately believe their symptoms are rare or unusual may play a 
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contributory role in the higher rates of health complaints and medical treatment seeking 

associated with neuroticism.  Accordingly, they may be a potentially important treatment target 

in interventions to reduce excessive illness behavior. However, much work is needed to further 

substantiate this possibility.  

The Effects of Perceived Norms on Symptom-Related Distress, Perceived Threat, and 

Illness Behavior  

 One of my primary predictions in this investigation was that perceptions of higher 

descriptive norms for symptoms (i.e. perceiving them to be more prevalent among peers) would 

be associated with lower symptom-related distress, perceived threat, and illness behavior. To the 

contrary, results of the a-priori models tested in Study 1 showed perceived norms to be 

significantly positively correlated with both symptom-related distress and perceived threat. These 

findings run counter to the theoretical role of perceived norms as a mechanism for normalizing 

one’s health experiences thereby reducing symptom-related distress.  Study 2 likewise found 

little support for the hypothesis that providing individuals with information suggesting that their 

experience of somatic symptoms was uncommon or common among peers would lead to 

corresponding increases or decreases in symptom-related distress and perceived threat, which in 

turn would predict their likelihood of engaging in illness behaviors. Earlier experimental studies 

in which participants were given a fictional medical diagnosis and made to believe it was rare or 

common found that perceiving the condition to be rare led to increased perceptions of how 

threatening it was, whereas perceiving the condition to be common had the opposite effect 

(decreased threat perceptions). Based on these findings, I expected that manipulating norms for a 

range of somatic symptoms actually experienced by participants would have symmetrical effects 

on the distress and perceived threat associated with those symptoms. However, the results of 
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Study 2 showed no evidence of these effects. To the contrary, mean scores of symptom-related 

distress and illness behavior were significantly higher in the high norm condition compared to 

the low norm condition.  

Exploratory Analyses. In an effort to better understand the unanticipated associations 

observed between perceived norms and the dependent measures of distress and perceived threat 

used in my a priori models, I conducted several exploratory analyses using the Study 1 data. A 

number of methodological shortcomings limited the depth to which these findings could be 

investigated with the current data, including the cross-sectional design of Study 1, minimal 

follow-up assessment of participants’ experiences of and reactions to survey, and inadequate 

pretesting with members of the target populations. Furthermore, because the survey questions 

administered in each study differed, the post-hoc path models tested in Study 1 could not be 

replicated for Study 2. However, one important aspect of the present studies that I was able to 

deconstruct and further examine in my exploratory analyses was the approach used to measure 

the constructs of perceived norms, distress and illness behavior.  

Because the individual items included within the measures of perceived norms, distress, 

and illness behavior were strongly correlated with one another in the same directions, I had 

initially assumed items within the same measure would likewise be correlated in the same 

direction to items in other measures. Contrary to my expectations, post-hoc, item-level 

correlations revealed notable differences in the associations between the individual items used to 

assess perceived norms, distress, and perceived threat. In my a priori models, participants’ 

responses to an item which asked them to estimate “How much do you think most people your 

age in generally good health have experienced this symptom in the past 4 weeks?” were summed 

across all 12 symptoms and used as a measure of perceived norms.   
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In contrast to my predictions, participants’ scores on this measure of perceived norms 

were positively associated with distress and perceived threat. However, post-hoc examination of 

item-level correlations showed a significant negative association between one of the perceived 

norm item not used in the a priori models, and one of the items used to measure perceived threat. 

This finding is consistent with the predicted effects of perceived norms in the current study, and 

conceptually replicates the findings of recent research on perceived sleep norms (Mulla et al., 

2017), from which the hypotheses and design of the current study largely derive. In their 

investigation, Mulla and colleagues (2017) found a significant negative association between 

individuals perceptions of how common certain sleep symptoms were, and the extent to which 

those symptoms caused them distress.  I had expected this negative association between 

perceived norms and symptom-related distress would likewise be present for common somatic 

symptoms. However, no support for this effect was found in any of my analyses.   

These findings raised several additional possibilities related to the issue of accurately 

assessing the constructs of interest in the present investigation that warrant further examination 

in subsequent research. The first possibility is that individuals did not understand as intended the 

questions used to assess perceived norms, symptom-related distress, and perceived threat. These 

investigator-designed items were not validated prior to being administered and diverged 

somewhat from those used in previous research showing perceived norms for health conditions 

and sleep symptoms to be negatively correlated with reports of distress and perceived threat 

associated with those problems. However, it is unclear how these differences, as well as the 

wording of the investigator designed items used in these studies affected participants’ 

interpretations of and responses to questions. Moreover, if the effect is so dependent on the 

nuances of the wording that suggests the effect may not be robust enough to be of any scientific 
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or clinical value. On the other hand, the failure to word survey questions in a way that makes 

their meaning and the phenomena or experiences they are intended to assess clear to respondents 

may also result in ineffective or invalid measurement of target constructs.   

A second possibility is that perceived norms and other social contextual information may 

not play a generic role in individuals’ appraisals of and reactions to health threats. Rather, the 

ways in which perceptions of normative information influence symptom appraisals and illness 

behaviors may be contingent on the specific health issue in question. For instance, perceptions of 

how common symptoms that are more physically painful (i.e. headaches) are among others may 

have little impact on the degree of physical discomfort or pain caused by that symptom. On the 

other hand, symptoms that are not experienced as physically painful per se (i.e. fatigue, trouble 

falling asleep) may nonetheless result in disproportionate distress and lead to excessive illness 

behaviors due to the perceptions and beliefs individuals hold about those symptoms. For 

example, individuals who experience mild to moderate symptoms of insomnia may still appraise 

the quality of their sleep as extremely poor due to unrealistic standards for good sleep. Likewise, 

individuals may be more likely to seek unnecessary medical treatment for mild symptoms of 

insomnia if they believe their sleep problems are indicative of a serious underlying medical 

condition.  In other words, it may be important for future research in this area to distinguish 

between symptoms that are perceived as both problems and indicators of serious problems (e.g. 

frequent painful headaches), versus symptoms that are just indicators of problems but not so 

problematic themselves (e.g. moderate levels of fatigue).  

Likewise, a more thorough and precise understanding of the ways in which normative 

perceptions may influence illness appraisals and behaviors may require further assessment of 

other social cognitive-processes that contextualize and condition individuals’ experience of and 
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responses to potential health threats. Social cognitive frameworks suggest that beliefs about the 

different dimensions of an illness, as well as expectations regarding the outcomes of engaging in 

different coping behaviors may interactively determine individuals emotional and behavioral 

responses to potential health threats (Leventhal & Diefenbach. 1991). Accordingly, a more 

comprehensive assessment of these constructs may help to further refine the understanding of the 

independent and contributory role of perceived health norms in illness behaviors.   

Conclusion. The limitations of the current study highlight several challenges to 

effectively and rigorously researching the role of perceived social norms in health appraisals and 

illness behavior. A promising strategy for addressing the issues raised above is the use of a 

multistage mixed methods framework. This design involves the collection and synthesis of 

qualitative and quantitative data across several stages using a combination of exploratory, 

convergent, and explanatory approaches (Fetters, Curry, & Creswell, 2013), and is especially 

helpful for facilitating the process of empirical measure development and refinement. Given that 

a major limitation of the current studies was the use of investigator-designed measures that had 

not been psychometrically evaluated, the use of mixed methods procedures such as cognitive 

interviewing may be critical to advancing the assessment of perceived norms and other social 

cognitive constructs affecting individuals’ health appraisals and illness behaviors.  Likewise, the 

use of longitudinal methods such as ecological momentary assessment may allow future research 

to more carefully examine the temporal sequence of the relations between perceived norms, 

symptom appraisals, and illness behaviors, as well as the situational factors that contextualize 

them. The present set of studies raises several important questions that may help to inform 

scientific efforts to further examine these processes, and provide preliminary insight into the 

potential public health value of doing so. 
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