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Abstract 

 

Background: Subjective social status (SSS) is the perception of where one stands in a social 

hierarchy, distinct from one’s actual, objective position in this hierarchy. SSS may influence 

health through behavioral and psychosocial mechanisms.   

Methods:  We conducted three sub-studies to examine whether SSS affects risk of and outcomes 

in chronic disease, and to explore the role of health care access and experience of social 

vulnerabilities in the SSS-health pathway.   

Results:  We found that low SSS is associated with increased risk of 1) cardiovascular disease; 

2) hospital readmissions and barriers to health care access; and 3) social vulnerabilities that 

affect health care access. Having high perceived status in the community appears to mitigate the 

experience of social vulnerabilities through the ability to mobilize social supports. 

 Conclusion: Subjective social status has important associations with health and clinical 

outcomes.  These findings have implications to the development of interventions that aim to 

reduce disparities. 

 

  



 iii 

Preface 

This is a manuscript-based thesis. The following manuscripts have been published, are under 

review, or in the final stages of preparation for submission to a journal. For all papers, KT led the 

conception of the study, led the data analysis, interpreted study results, and drafted the paper, 

with guidance and support from the co-authors. All authors contributed to the interpretation of 

findings and provided critical review of the papers. 

1) Tang KL, Rashid R, Godley J, Ghali WA.  Association between subjective social status 

and cardiovascular disease and cardiovascular risk factors: A systematic review and 

meta-analysis.  BMJ Open 2016;6:e010137. 

 

2) Tang KL, Pilote L, Behlouli H, Godley J, Ghali WA.  An exploration of the subjective 

social status construct in patients with acute coronary syndrome.  (Under review) 

 

3) Tang KL, Rabi DM, Manns BJ, Santana MJ, Ghali WA.  Subjective social status and its 

association with social vulnerabilities: A cross-sectional study of medical inpatients. 

(Final stages of preparation for submission) 

 

 

 

  



 iv 

Acknowledgements 

 

This work was supported by fellowship awards from Canadian Institutes of Health Research and 

Alberta Innovates – Health Solutions.   

 

I would like to thank Dr. Braden Manns, Dr. Doreen Rabi, and Dr. Maria Santana for their 

support and guidance throughout my training. I would also like to thank Dr. Hude Quan for his 

mentorship and the many ways he has encouraged me in research, in my career, and in life.   

 

I would like to extend my sincere and utmost gratitude to my supervisor and mentor, Dr. William 

Ghali. He has inspired and guided my research, provided me with countless opportunities, and 

has advocated for me at every turn.   

 

Finally, I thank my husband, Will, and the rest of my family for their unceasing support 

throughout what may have seemed like endless years of schooling. This would not have been 

possible without them.    

 

  



 v 

Table of Contents 
Abstract .......................................................................................................................................... ii	
Preface ........................................................................................................................................... iii	
Acknowledgements ...................................................................................................................... iv	
Table of Contents .......................................................................................................................... v	
List of Tables ............................................................................................................................... vii	
List of Figures ............................................................................................................................. viii	
List of Symbols, Abbreviations, and Nomenclature ................................................................. ix	
CHAPTER 1: Introduction and overview of thesis ................................................................... 1	

1.1  Objective measures of socioeconomic status and health ................................................ 1	
1.2  Mechanisms by which SES affects health ........................................................................ 2	
1.3  Indirect evidence supporting associations between SSS and health ............................. 4	
1.4  MacArthur Scales of Subjective Social Status ................................................................ 6	
1.5   State of the current direct evidence: MacArthur Scales of SSS and health .............. 10	
1.6  Overview of thesis content ............................................................................................... 11	
1.7  Summary of thesis objectives .......................................................................................... 15	

CHAPTER 2: Association between subjective social status and cardiovascular disease and 
cardiovascular risk factors: A systematic review and meta-analysis (Thesis sub-study A) . 16	

2.1  Abstract ............................................................................................................................. 17	
2.2  Background ...................................................................................................................... 19	
2.3  Methods ............................................................................................................................. 20	

2.3.1  Data sources and searches ........................................................................................... 20	
2.3.2  Study selection ............................................................................................................ 21	
2.3.3  Data extraction and study quality assessment ............................................................. 22	
2.3.4  Data analysis ............................................................................................................... 23	

2.4  Results ............................................................................................................................... 24	
2.4.1  Identification of studies ............................................................................................... 24	
2.4.2  Study characteristics ................................................................................................... 26	
2.4.3  Synthesis of results ..................................................................................................... 31	
2.4.4  Stratified analysis and meta-regression ...................................................................... 35	
2.4.5  Publication bias ........................................................................................................... 39	
2.4.6  Study quality ............................................................................................................... 39	

2.5  Discussion ......................................................................................................................... 41	
2.5.1  Limitations .................................................................................................................. 45	
2.5.2  Implications ................................................................................................................. 46	

CHAPTER 3: An exploration of the subjective social status construct in patients with acute 
coronary syndrome (Thesis sub-study B) ................................................................................. 48	

3.1  Abstract ............................................................................................................................. 49	
3.2  Background ...................................................................................................................... 51	
3.3  Methods ............................................................................................................................. 52	

3.3.1  Study population ......................................................................................................... 52	
3.3.2  Data collection ............................................................................................................ 53	



 vi 

3.3.3  Statistical analysis ....................................................................................................... 53	
3.4  Results ............................................................................................................................... 54	

3.4.1  Concordance versus discordance of societal versus community SSS ........................ 54	
3.4.2  Low societal SSS versus high societal SSS ................................................................ 57	
3.4.3  Concordant versus discordant community rankings within the low societal SSS cohort
............................................................................................................................................... 66	
3.4.4  Concordant versus discordant community rankings within the high societal SSS 
cohort .................................................................................................................................... 67	

3.5  Discussion ......................................................................................................................... 67	
CHAPTER 4:  Subjective social status and its association with social vulnerabilities: A 
cross-sectional study of medical inpatients (Thesis sub-study C) ........................................... 73	

4.1  Abstract ............................................................................................................................. 74	
4.2  Introduction ...................................................................................................................... 76	
4.3  Methods ............................................................................................................................. 77	

4.3.1  Study population ......................................................................................................... 77	
4.3.2  Data collection ............................................................................................................ 78	
4.3.3  Data analysis ............................................................................................................... 80	

4.4  Results ............................................................................................................................... 82	
4.4.1  Sample demographics ................................................................................................. 82	
4.4.2  Proportions reporting social vulnerabilities by subjective social status and income .. 86	
4.4.3  Logistic regression ...................................................................................................... 89	
4.4.4  Effect modification by community SSS ..................................................................... 92	

4.5  Discussion ......................................................................................................................... 98	
CHAPTER 5:  Synthesis and overriding conclusions ............................................................ 102	

5.1  Conceptual model and synthesis of findings ................................................................ 102	
5.1.1  Associations between SSS, risk of chronic disease, and clinical outcomes ............. 106	
5.1.2  Health care access and social vulnerabilities as mediators in the SSS – health 
relationship .......................................................................................................................... 106	
5.1.3  SSS versus SES ......................................................................................................... 107	
5.1.4  Differences between societal and community SSS ................................................... 108	

5.2  Implications and next steps ........................................................................................... 109	
5.2.1  Future research .......................................................................................................... 109	
5.2.2  Potential interventions and next steps ....................................................................... 110	

5.3  Final comments .............................................................................................................. 113	
References .................................................................................................................................. 115	
Appendix A: Search strategy in Medline ................................................................................ 123	
Appendix B: Copyright permission for use of MacArthur Scales of Subjective Social Status
..................................................................................................................................................... 124	
Appendix C: Co-Author permissions for inclusion of manuscripts into thesis ................... 129	
 

  



 vii 

List of Tables 
 
Table 2.1: Study characteristics .................................................................................................... 27	

Table 2.2: Methods of measurement of outcomes ........................................................................ 29	

Table 2.3: Stratified analyses of pooled odds ratios (95% confidence interval) of hypertension, 
diabetes, and obesity comparing the bottom versus the top of the subjective social status 
ladder (number of pooled studies in parenthesis after effect estimate) ................................ 36	

Table 2.4: Study quality criteria .................................................................................................... 40	

Table 3.1: Baseline demographics ................................................................................................ 58	

Table 3.2: Baseline clinical characteristics ................................................................................... 60	

Table 3.3: Access to care and readmission outcomes ................................................................... 62	

Table 3.4: Logistic regression, modeling the odds of readmissions and access to care outcomes 65	

Table 4.1: Demographics of study population, by subjective social status and income ............... 84	

Table 4.2: Proportions experiencing individual social vulnerabilities, by subjective social status 
and household income .......................................................................................................... 87	

Table 4.3: Logistic regression modeling the odds of reporting the presence of social 
vulnerabilities ........................................................................................................................ 90	

Table 4.4: Proportions experiencing individual social vulnerabilities, by concordant and 
discordant community subjective social status ..................................................................... 95	

 
  



 viii 

List of Figures 
 
Figure 1.1: MacArthur Scale of Subjective Social Status: Societal Ladder ................................... 7	

Figure 1.2: MacArthur Scale of Subjective Social Status: Community Ladder ............................. 8	

Figure 1.3: Conceptual model of thesis ........................................................................................ 13	

Figure 2.1: Study selection process .............................................................................................. 25	

Figure 2.2: Forest plot of odds ratios of coronary artery disease, hypertension, diabetes, 
dyslipidemia, and obesity comparing the bottom versus the top of the subjective social 
status ladder, unadjusted for socioeconomic status .............................................................. 32	

Figure 2.3: Forest plot of odds ratios of coronary artery disease, hypertension, diabetes, 
dyslipidemia, and obesity comparing the bottom versus the top of the subjective social 
status ladder, adjusted for socioeconomic status .................................................................. 34	

Figure 2.4: Forest plots of odds ratio of hypertension (Panel A), diabetes (Panel B), and obesity 
(Panel C) comparing the bottom versus the top of the subjective social status ladder, 
stratified by ethnicity ............................................................................................................ 38	

Figure 3.1: Cross-tabulation of MacArthur Scale of Subjective Social Status societal and 
community ladders, using the quadrant (Panel A) and agreement band (Panel B) approaches 
to divide the sample into four groups ................................................................................... 56	

Figure 3.2: Proportions having no family doctor (Panel A), reporting that health is affected by 
lack of access to health care (Panel B), and experiencing all-cause (Panel C) and cardiac-
specific (Panel D) readmissions to hospital within one year post-discharge, by societal and 
community subjective social status ....................................................................................... 63	

Figure 4.1: Measurement tools and operational definitions for explanatory and response variables
 .............................................................................................................................................. 79	

Figure 4.2: Cross-tabulation of MacArthur Scale of Subjective Social Status societal and 
community ladders, using the agreement band approach to divide the sample into four 
groups. ................................................................................................................................... 93	

Figure 5.1: Initial conceptual model of thesis ............................................................................. 103	

Figure 5.2: Expanded conceptual model based on thesis findings ............................................. 105	
 
 
  



 ix 

List of Symbols, Abbreviations, and Nomenclature 

 
ACS Acute coronary syndrome 
CAD Coronary artery disease 
CARDIA cohort Coronary Artery Risk Development in Young Adults cohort 
CI Confidence interval 
CK-MB Creatine kinase – MB isoenzyme 
CPK Creatine phosphokinase 
cSSS Community subjective social status 
ECG Electrocardiogram 
ELSA cohort English Longitudinal Study of Ageing cohort 
ESSI ENRICHD Social Support Instrument 
GENESIS-PRAXY Gender and Sex Determinants of Cardiovascular Disease: From Bench to 

Beyond Premature Acute Coronary Syndrome 
HR Hazard ratio 
IQR Interquartile range 
MUQ Medication understanding questionnaire 
OR Odds ratio 
SD Standard deviation 
SES Socioeconomic status 
SSS Subjective social status 
sSSS Societal subjective social status 
SILS Single item literacy screener 

 



 1 

CHAPTER 1: Introduction and overview of thesis 

 

Socioeconomic status (SES), as measured by income, education, and occupation, has been 

extensively studied, and repeatedly demonstrated to be associated with health outcomes. One 

potential mechanism by which these objective measures affect health may be due to their 

psychological, and in turn behavioural and physiologic, effects of relative inferiority in a social 

hierarchy. This thesis explores the role of perceived social status, also known as subjective social 

status (SSS), on various health-related outcomes. This introductory chapter provides a review of 

the literature that underpins the rationale for this thesis, then presents a conceptual model that 

explores the associations between SSS and health upon which the sub-studies for the thesis are 

based, and ends with an overview of the thesis content. 

 

1.1  Objective measures of socioeconomic status and health  

Health disparities exist based on objective SES measures (income, education, and occupation), 

where those with higher SES have better health compared to their lower SES counterparts.  

Individuals with low SES have increased risk of adverse lifestyle behaviours that may affect 

health, such as increased smoking, lack of exercise, and poor diet.1,2 Though important, 

differences in health-related behaviours do not fully account for the health disparities seen 

between those with high versus low SES, with only one-quarter of disparities being attributable 

to such lifestyle differences.2   

 

Health disparities exist not only for disease risk, incidence, and prevalence, but also for 

prognosis, morbidity and mortality.3 Low SES is associated with increased prevalence of stroke 
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and other central nervous system diseases, cardiovascular disease and risk factors including 

diabetes mellitus, hypertension, and dyslipidemia, and respiratory pathology such as chronic 

obstructive pulmonary disease.4-8 Furthermore, certain diseases such as cancers and coronary 

artery disease are diagnosed at a more advanced stage for those with low SES compared with 

high SES.9,10 Not only are low SES persons more likely to experience chronic disease, they are 

also more likely to experience increased morbidity, disability, and functional limitation, and also 

have an increased risk of death.1,8,11-14 It is clear, therefore, that socioeconomic status has 

powerful influences on health and health outcomes, and is a public health issue of utmost 

importance. An understanding of the mechanisms by which SES affects health is imperative in 

the development of policies and interventions that aim to reduce health disparities. 

 

1.2  Mechanisms by which SES affects health 

Though the literature on hypothesized mechanisms by which SES affects health is diverse, most 

mechanisms fall under two categories: 1) resource and environmental constraints, and 2) 

psychosocial pathways.15   

 

The first category includes the physical environment. Specifically, those with low SES may be 

more susceptible to direct health hazards from their physical environment, due to their places of 

residence and employment. This includes increased exposure to pathogens, heavy metals, and 

carcinogens, as well as a hostile social environment where there is increased violence and 

aggression.15-17 For example, low SES persons tend to experience greater crowding in their living 

environments and environmental noise, which has been associated with hypertension, cognitive 

and learning deficits, and higher levels of biologic markers of stress such as catecholamines.17   
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Resource constraints also affect health, by the inability of those in absolute poverty to meet basic 

needs such as access to clean water and stable housing, access to health insurance and health 

care, and by the lack of available nutritious dietary and healthy lifestyle options.3    

 

However, absolute resource deprivation does not adequately nor fully explain the associations 

between SES and health, particularly in resource-rich, developed nations.18 When examining the 

association between low SES and adverse lifestyle behaviours, there is a discrepancy between 

cost of resources and such behaviours. For example, smoking requires a financial expenditure, 

yet low SES persons with low income tend to smoke more than high SES persons.2 Similarly, 

exercises such as walking or running does not always require resource use, yet low SES is still 

associated with lower levels of physical activity.2 Resource deprivation also does not explain 

cross-country differences in health, where there is only weak correlation between a country’s 

gross national product and the life expectancy of that country’s population.3 The two seminal 

Whitehall studies, led by Sir Michael Marmot, further illustrated that associations between SES 

and health lie beyond absolute resource and environmental constraints. The Whitehall I study 

followed nearly 18 000 male British civil servants, and found that those within the lowest 

occupational grade had a 3 to 6 fold increased risk of cardiovascular mortality compared to those 

within the highest occupational grade.19 Similarly, the Whitehall II study followed over 10 000 

male and female civil servants and found a similar class difference for health behaviours, 

prevalence of angina and cardiac ischemia, and self-perceived health.20 These health disparities 

were present though all individuals in both studies had stable employment, and none experienced 

absolute poverty or material deprivation. This evidence supports the importance of relative 

deprivation in the association between SES and health.3,21 
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Relative deprivation results from a gradient in income and other SES or social status measures.  

The perception of having low status, that is, having low subjective social status (SSS), may have 

effects on health due to its influence on psychosocial pathways, by affecting empowerment, or 

how much control an individual has over his or her own life, and opportunities for social 

participation and engagement.22,23 Income is important, therefore, less as an end, but rather in the 

opportunities that it affords socially, physically, and psychologically.22,24 The psychosocial 

implications of low status are thought to result in chronic stress reactions and changes to 

physiology, resulting in impaired cellular immune function and increased release of stress 

hormones.25 Low social status may also result in the lack of social supports and social 

relationships, which affects the ability of individuals to cope with environmental and 

psychosocial stressors.25 This combination of neuro-hormonal changes from chronic daily 

stresses of classism and other phenomena unique to having low status, and an impaired ability to 

respond and cope with these challenges has been hypothesized as an important mechanism by 

which social status affects health.1   

 

1.3  Indirect evidence supporting associations between SSS and health 

The two main bodies of evidence that support the association between subjective social status 

and health are 1) non-human primate studies, and 2) income inequality literature.   

 

Animal studies are an important contribution to social status literature, due to similarities in 

social structures between human and non-human primates, and the ability to control for 

confounding and mediating factors, such as access to material resources.26 In addition, social 
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status in human studies is mostly measured through proxies such as income or education, and 

status is compared across individuals who do not interact with each other. In contrast, social 

status is directly observed in non-human primate studies, where dominance and subordination 

can be seen through interactions among the animals.27 These animal studies tend to measure the 

associations between social status and rank on cellular function and hormonal responses. They 

consistently show that cell-mediated immunity is lower in animals with low status compared to 

those with animals of high status.27 Social status alone can influence immune function, by 

changing gene expression, signaling pathways, and leukocyte composition.28 Findings from 

studies that measure stress (glucocorticoid) hormone secretion are more variable. There is 

increased production of stress hormones in high versus low status animals, when the social 

hierarchy is unstable and where dominant animals continually need to physically defend and 

uphold their rank. On the other hand, low versus high status animals have increased production 

of stress hormones in stable social hierarchies, where status is less based on physical aggression 

and intimidation.27,29 In sum, this body of animal literature supports the role and importance of 

social rank and status on health-related laboratory measures, independent of absolute resource 

acquisition. 

 

Income inequality literature comprises the second large body of evidence supporting the 

association between subjective social status and health. These are ecological studies that 

compare population level health measures across different communities, regions, states, or 

countries. High levels of income inequality are believed to heighten social class differences, and 

therefore accentuate the effect that subjective social status has on health through psychosocial 

mechanisms.30 Decreased social trust and community engagement, which constitute decreased 
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social capital, are believed to mediate this pathway.30,31 In a review of 155 papers on income 

inequality and health, nearly three-quarters of such papers found an association between greater 

income inequality and worse health outcomes.21 This was true of a variety of outcomes, 

including heart disease, diabetes, obesity, mental illness, prostate and breast cancer, respiratory 

disease, and mortality.21,30 Larger areas of comparison, using at minimum metropolitan areas, 

tended to report more significant findings. This supports the fact that social class and status are 

determined not within neighborhoods, but across society as a whole.   

 

1.4  MacArthur Scales of Subjective Social Status 

Because the evidence for the association between social class and health is indirect in that it 

stems from animal and ecological studies, and because the objective SES measures are only 

proxies for social status, there is a need for a more direct, individualized measure of subjective 

social status for use in health research. Dr. Nancy Adler and her colleagues at the MacArthur 

Network on Socioeconomic Status and Health developed the MacArthur Scales of Subjective 

Social Status, to capture an individual’s perception of his or her own social rank.32-35 Two 

different scales were developed, each a self-anchoring ten-rung ladder, with one (that we have 

termed the “societal ladder”, Figure 1.1) using the country as the reference group, and the other 

(that we have termed the “community ladder”, Figure 1.2) using the community, however 

defined by the individual completing the scale, as the reference group.  

 

 



 7 

Reprinted with permission from: http://www.macses.ucsf.edu/research/psychosocial/usladder.php 
C 
 

 

Figure 1.1: MacArthur Scale of Subjective Social Status: Societal Ladder 
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Reprinted with permission from: http://www.macses.ucsf.edu/research/psychosocial/commladder.php 
 

 

Figure 1.2: MacArthur Scale of Subjective Social Status: Community Ladder 
  
 

 

Of note, the societal ladder refers to traditional SES measures when describing the social 

hierarchy, whereas the community ladder makes no references and provides no definitions for 

social status at all.       
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How individuals determine their own subjective social status, or the factors that contribute to this 

self-reported social rank are unclear. Income and wealth appear to be the biggest contributors to 

societal subjective social status, though objective SES measures are not the sole determinants of 

SSS.36,37 Psychosocial factors including perceived control, mastery, trust in one’s self-worth, 

social trust, life satisfaction, and self-rated economy also influence societal SSS.38,39 Therefore, 

though the societal MacArthur Scale of Subjective Social Status refers to the traditional objective 

SES measures when describing status in the social hierarchy, this scale also captures non-SES 

related measures of social status and worth.  

 

There are far fewer studies that examine the determinants of community SSS; how community 

and societal SSS differ is currently unclear. There is a correlation between the two ladders, with 

one study citing a correlation coefficient of 0.71;40 that is, the societal and community ladders 

share 50% variance.40 Unsurprisingly, the objective SES measures such as income, education, 

and occupation play a much smaller role in determining community SSS as compared with 

societal SSS. Instead, the major determinant to community SSS appears to be participation in the 

community by contributing and giving to others.36 Local and cultural contexts affect perceived 

social status,41 and the community ladder attempts to take these different social environments 

into consideration. Though the evidence is sparse, there is a suggestion that for ethnic minorities, 

the community ladder may be more salient as a measure of SSS, given the greater geographic 

and cultural similarities of this reference group as compared with the national population.37 
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1.5   State of the current direct evidence: MacArthur Scales of SSS and health 

The body of literature investigating the effects of societal SSS on health rests primarily within 

the realms of self-rated health, mental health, and health-related behaviours. This evidence 

shows that low societal SSS, directly measured using the MacArthur Scale of Social Status, is 

consistently associated with worse self-rated health or poorer general health status,34,42-46 worse 

mental health including increased depressive symptoms and negative affect,42,44-47 increased 

disability and functional limitation,42,43 and adverse lifestyle behaviours such as less healthy 

dietary and physical activity habits, and increased smoking and alcohol intake.40,48-50 These 

findings hold even when analyses control for objective SES measures, suggesting that though 

SSS may act as a mediator in the association between SES and health, SSS has independent 

effects on health over and above the role of income, education, and occupation.42,43 That is, SSS 

captures dimensions of social status and psychosocial variables that are not solely informed by 

the traditional SES indicators; SSS is not merely another equivalent, interchangeable, measure of 

SES. The evidence for the association between SSS and risk of chronic diseases is much more 

sparse, though it does suggest that low societal SSS may be associated with increased prevalence 

of diabetes, dyslipidemia, and obesity.42 Unlike the SES and health literature, there exists 

minimal research on the effect of subjective social status on prognosis, morbidity, and mortality 

in cohorts with established disease. 

 

In contrast to the evidence noted above supporting the role of societal SSS in health, there is a 

dearth of literature examining similar associations for community SSS. Study findings are also 

less consistent and at times contradictory to the findings for societal SSS. For example, 

community SSS does not seem to be significantly associated with certain lifestyle behaviours 
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such as physical activity and healthy dietary habits in healthy populations,48,50 though high 

community SSS does seem to predict abstinence from smoking.51 There is a similar scarcity of 

studies examining community SSS and the risk of chronic disease, as well as prognosis and 

outcomes in those with established disease.      

 

1.6  Overview of thesis content 

There are several gaps in knowledge in the SSS literature and its association with health 

outcomes. The first is the association between SSS and the risk of chronic disease. The second is 

the association between SSS and clinical outcomes in those with established disease.  

 

Though SSS is believed to be reflective of psychosocial factors of having low versus high social 

status, it remains unclear as to how these psychosocial factors affect health. Some, such as 

Pampeii et al., have hypothesized that low social status affects certain health outcomes and 

behaviours directly due to 1) financial constraints such as the inability to pay for healthy food or 

fitness programs; 2) smaller and less robust social networks to help support the individual 

through health-related needs; 3) poorer understanding of health consequences of certain 

behaviours due to lower levels of education; and 4) lower priority of health due to heavy 

discounting of the future, as the life trajectories of low SSS individuals portend less social and 

economic benefit compare to high SSS individuals.2 Indeed, these factors have been corroborated 

in studies of patients with low socioeconomic status, who state that the four aforementioned 

barriers (direct financial barriers, lack of social support, low health literacy, and low priority of 

health), in addition to transportation barriers, impede their ability to convalesce and maintain 

optimal health post-hospital discharge.52,53 These difficulties, which some have termed “social 
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vulnerabilities”, fall disproportionately on those with low social status, and likely mediate the 

association between low SSS and poor health. 

 

Not only are low SSS individuals likely to experience social vulnerabilities that affect health care 

access and health maintenance, they are also less able to respond effectively to overcome such 

stressors and barriers.2,25 This is due to lack of economic and social resources, as well as lower 

human capital, less self-effectiveness and ability to problem-solve, and lower sense of control.2,54  

The difficulty overcoming social vulnerabilities and other daily stressors can result in 

physiologic neuroendocrine changes, as well as adverse lifestyle behaviours as a coping 

mechanism;25 both have the potential to negatively affect health.      

 

The third gap in knowledge is therefore the association between SSS and social vulnerabilities. 

Social vulnerabilities are unique in that they are amenable to downstream interventions and 

policies. Therefore, if SSS affects health through the experience of and ability to respond to 

social vulnerabilities, then interventions can be designed to address these specific barriers.     

 

This thesis will address these gaps in knowledge, through three sub-studies. Fig 1.3 presents a 

conceptual model that frames these three studies.   
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Community  
SSS 

Subjective Social Status Risk and Prevalence of Chronic Disease 

Clinical Outcomes 

Health Care Access 

Social Vulnerabilities 

Objective Socioeconomic Status 
 

• Income 
• Education 
• Occupation 

? 

(B) 

(B) + (C) 

(C) 

Thesis Sub-
Studies 

Figure 1.3: Conceptual model of thesis 
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In sub-study A (Chapter 2), we undertake a systematic review to determine the association 

between subjective social status and the risk of coronary artery disease and related chronic 

cardiovascular risk factors such as hypertension, diabetes mellitus, obesity, and dyslipidemia.    

Sub-study B (Chapter 3) is a prospective cohort study to determine whether SSS is associated 

with clinical outcomes in patients with established cardiovascular disease. Such outcomes 

include hospital readmissions. These two sub-studies address the first two knowledge gaps 

regarding the association between SSS and risk and prognosis of chronic diseases. 

 

We hypothesize that SSS affects both risk and prognosis of disease due to various mediating 

factors, such as the experience of social vulnerabilities, as well as the ability to effectively 

respond to social vulnerabilities in order to access timely health care and maintain optimal 

health.  Sub-study B (Chapter 3) will examine the associations between SSS and health care 

access, while sub-study C (Chapter 4) will explore the associations between SSS and social 

vulnerabilities. These two sub-studies are crucial in that they attempt to disentangle the complex 

associations between social status and health outcomes. 

 

Few studies to date have assessed the effects of both societal and community SSS on health, 

though they theoretically represent different aspects of social status. Given the very small 

number of studies in the literature examining community SSS and risk of chronic cardiovascular 

disease, a systematic review on this topic is not possible. Therefore, sub-study A includes only 

societal SSS and its association with chronic disease. Community SSS is associated with greater 

social trust and capital, which may mitigate some of the health-related barriers experienced by 
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those with low societal SSS. We therefore attempt to explore the role of community SSS and its 

potential moderating effect on the societal SSS – health pathway in sub-studies B and C. 

 

1.7  Summary of thesis objectives 

In three sub-studies, this thesis explores the association between subjective social status and 

health outcomes, and the role that potential mediating factors such as social vulnerabilities and 

health care access play in this pathway. The overarching thesis objectives are: 

 

1. To determine if there is an association between societal subjective social status and risk 

of coronary artery disease and chronic cardiovascular risk factors including hypertension, 

diabetes mellitus, obesity, and dyslipidemia 

2. To determine if there is an association between societal subjective social status and risk 

of hospital readmissions patients with established cardiovascular disease (acute coronary 

syndrome) 

3. To determine if there is an association between societal subjective social status and 

barriers to accessing health care 

4. To determine whether community subjective social status mitigates the risk of 

experiencing health care access barriers  

5. To determine if there is an association between societal subjective social status and five 

social vulnerabilities: financial constraints, transportation barriers, low health literacy, 

poor social support, and low priority of health maintenance 

6. To determine whether community subjective social status mitigates the risk of 

experiencing each of the five social vulnerabilities  
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CHAPTER 2: Association between subjective social status and cardiovascular disease and 
cardiovascular risk factors: A systematic review and meta-analysis (Thesis sub-study A) 
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2.1  Abstract 

Background: Subjective social status (SSS), or the individual’s perception of his or her position 

in the social hierarchy has been associated with mental health and self-rated health outcomes, 

though the associations with chronic clinical disease are more variable and less clear. We 

conducted a systematic review and meta-analysis to whether low SSS is associated with higher 

odds of coronary artery disease (CAD), hypertension, diabetes, obesity, and dyslipidemia.   

Methods: We searched PubMed, MEDLINE, EMBASE, CINAHL, PsycINFO, SocINDEX, 

Web of Science, and reference lists of all included studies up to October 2014, with a verification 

search in July 2015. Inclusion criteria were original studies in adults that reported odds, risk, or 

hazard ratios of at least one outcome of interest (CAD, hypertension, diabetes, obesity, or 

dyslipidemia), comparing “lower” versus “higher” SSS groups, where SSS is measured on a self-

anchoring ladder. Odds ratios (ORs) were pooled using a random-effects model.  

Results: Ten studies were included into the systematic review; nine of these were included in the 

meta-analysis. In analyses unadjusted for objective socioeconomic (SES) measures such as 

income, education, or occupation, the pooled OR comparing the bottom versus the top of the SSS 

ladder was 1.82 (95% confidence interval [CI] 1.10, 2.99) for CAD, 1.88 (95% CI 1.27, 2.79) for 

hypertension, 1.90 (95% CI 1.25, 2.87) for diabetes, 3.68 (95% CI 2.03, 6.64) for dyslipidemia, 

and 1.57 (95% CI 0.95, 2.59) for obesity. These associations were attenuated when adjusting for 

objective SES measures, with the only statistically significant association remaining for 

dyslipidemia (OR 2.10, 95% CI 1.09, 4.06), though all odds ratios remained greater than one.   

Conclusion: Lower SSS is associated with significantly increased odds of CAD, hypertension, 

diabetes, and dyslipidemia, with a trend toward increased odds of obesity. These trends are 
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consistently present, though the effects attenuated, when adjusting for SES, suggesting that 

perception of one’s own status on a social hierarchy has health effects above and beyond one’s 

actual income, occupation, and education.  
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2.2  Background 

Objective measures of socioeconomic status (SES) have long been linked with health outcomes, 

with those having lower income, lower education, or working in lower status occupations 

experiencing increased mortality and prevalence of coronary artery disease.8 Class differences in 

health appear not just at the extremes when comparing the “rich” versus the “poor”, but even 

among those with relatively high status. For example, British civil servants at the highest 

administrator level had lower risk of angina and cardiac ischemia compared with those at the 

professional/executive level in the Whitehall II cohort study.20 The effect of SES on health 

therefore appears to stem beyond disparities in resources and opportunities to include 

psychosocial contributions arising from relative and perceived differences in social position. 

 

Subjective social status (SSS) is an individual’s perception of his or her own position in the 

social and socioeconomic hierarchy.55 Though SSS can be measured in different ways, such as 

individuals self-identifying as low, middle, or upper class,56,57 or through a single question about 

how their income compares to others with a Likert scale of responses,58-60 the most common and 

standardized method of measurement of SSS is through the MacArthur Scale of Subjective 

Social Status.36 This tool asks individuals to rank themselves on a ladder representing the social 

hierarchy, using either the society/country or their community as the reference group. Increasing 

evidence suggests that low SSS may have adverse effects on health due to internalization of 

perceptions of inferiority resulting in activation of stress-related neuroendocrine mechanisms 61-

63 and increased tendency to participate in behaviors that may negatively influence health.45,64  

Whether this translates clinically to increased risk of coronary artery disease (CAD) remains less 

clear, with variable results across studies. There is therefore a need for the synthesis of evidence 
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of the effect of SSS on cardiovascular chronic diseases, given uncertain clinical relevance despite 

consistent demonstration of biologic plausibility. 

 

We conducted a systematic review with the objective of determining the association between 

SSS and the odds of CAD, hypertension, diabetes mellitus, obesity, and dyslipidemia in adults.  

We hypothesized that lower SSS would be associated with increased odds of each of the five 

outcomes. 

 
2.3  Methods 

 

2.3.1  Data sources and searches 

A systematic review and meta-analysis was performed and reported in compliance with the 

Meta-analysis of Observational Studies in Epidemiology (MOOSE) guidelines and followed a 

protocol created by study investigators.65 We searched the following databases up to October 

2014: PubMed (1966-present), MEDLINE (1950-present), EMBASE (1980-present), CINAHL 

(1982-present), SocINDEX (1895-present), PsycINFO (1803-present), and additionally, Web of 

Science (1990-present) to include relevant conference proceedings and dissertations. Reference 

lists of included studies were manually searched. No limits on language were placed. Though 

there was a plan to contact authors if data were missing or insufficient, this was not needed as 

data were found to be comprehensive.    

 

Two investigators (KT and RR) undertook the search strategy with the help of a research 

librarian. The search strategy comprised of two search themes (Appendix A). The first theme, 

“perception”, combined exploded subject headings “Social perception” or “Self-Concept” with 
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the key words “subjective* or perceiv* or perception* or belief*”. The second theme, “social 

status” combined the exploded subject heading “Social Class” and key words including “social 

status* or social position* or social standing* or social class* or social rank*”. Finally, the two 

search themes were combined using the Boolean operator “and”. We limited the search to the 

adult population (aged 18 years and over).   

 

2.3.2  Study selection 

Two investigators (KT and RR) independently reviewed all titles and abstracts identified by the 

search strategy for eligibility. All abstracts reporting on the relationship between SSS and CAD, 

hypertension, diabetes mellitus, obesity, or dyslipidemia in adults were selected for full text 

review. Non-English studies (n=4) were translated with the assistance of interpreters and web-

based translation programs.     

 

Full text review was performed independently by the same investigators to select articles for 

inclusion into the systematic review based on the following criteria; studies must: 1) be in adults 

aged 18 years and over; 2) compare the odds, risk, or hazard of at least one of the outcomes of 

interest in a lower SSS group compared with a higher SSS group; and 3) measure SSS using a 

“self-anchoring” ladder scale, where the top and bottom of the ladder are defined by the study 

subject.66 We limited studies only to those with observational designs (cohort, case-control, and 

cross-sectional), and excluded reviews, case studies or series, ecological studies, and qualitative 

studies. Studies were included into the systematic review if they met the above inclusion criteria, 

regardless of whether the reference group for the SSS ladder was the community or the 

country/society. However, because these two ladders represent distinct concepts with the societal 
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SSS ladder being the more robust and more widely studied measure, meta-analysis was 

performed only for those studies where an effect estimate for the societal SSS ladder was 

reported. The interrater agreement for inclusion of studies after full text review was excellent 

(κ=1.0).   

 

2.3.3  Data extraction and study quality assessment 

The primary exposure variable was “lower” SSS compared with “higher” SSS. The outcomes of 

interest were odds ratios of CAD, hypertension, diabetes, dyslipidemia, and obesity. The 

outcome of CAD included ischemic heart disease, angina, myocardial infarction, and cardiac 

ischemia. Studies that reported only quantitative differences in blood pressure, body mass index, 

or lipid levels without a diagnosis of hypertension, obesity, or dyslipidemia respectively were not 

considered.   

 

One investigator (KT) extracted data from all included studies, with data extraction performed in 

duplicate for a random 20% of studies by a second investigator (RR). Data extracted included 

exposure and outcome variables, study design, setting, methods (including exclusion rates and 

sample size), and participant demographics. Both investigators independently assessed study 

quality for all studies using the following dimensions: well-defined and representative sample, 

objective outcome measures, blinding of outcome assessors, adequate follow-up, adequate 

consideration of potential confounding variables, and appropriate statistical analysis.  

Disagreements were resolved by consensus.   
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2.3.4  Data analysis 

All included studies reported odds ratios (OR) with the exception of one reporting hazard ratios 

(HR).67 Conversion from HR to OR was performed using the formula:68 OR = (RR[1-P0]) / (1-

RR* P0), where HR was approximated to be the relative risk (RR), and P0 was the prevalence of 

the outcome in the reference group. Outcome categories (CAD, hypertension, diabetes, obesity, 

and dyslipidemia) were not pooled in the systematic review, as they were not pooled in the 

individual studies. 

 

Because a majority of studies presented stratified ORs without an overall summary measure,67,69-

74 and because studies used different comparison groups (with some reporting ORs between the 

bottom versus the top of the SSS ladder,69,72 others reporting ORs per one,70,75,76 1.6,77 or two 73,74 

rung increase in SSS, and still others, per quartile change in SSS 67,71) we calculated a single 

weighted effect estimate comparing the bottom (lowest rung) versus the top (highest rung) of the 

SSS ladder to facilitate comparisons across studies. This was achieved through the following 

steps: 1) if both community and societal ladders were used to measure SSS, only ORs for 

societal ladders were considered; 2) if multiple effect estimates for a single outcome were 

reported in a single study, the OR using the broadest level of comparison was used; 3) 

reciprocals of all ORs that used lower SSS as the reference group were taken, so that higher SSS 

became the reference group; 4) all ORs were converted to log(OR)s; 5) each stratified log(OR) 

was multiplied by the proportion of the sample in that stratum, then summed across strata, 

resulting in one weighted log(OR) per outcome per study; 6) weighted log(OR)s were calculated 

comparing the bottom rung to the top rung of the SSS ladder, then converted back to ORs.  

Linearity in the relationship between log(OR)s of outcomes and SSS was assumed. 
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Meta-analysis was performed separately for each of the outcomes using Stata version 13 

(StataCorp, Texas). Separate meta-analyses were performed for effect measures that were 

unadjusted and adjusted for objective SES measures (income, education, and occupation). Both 

SES-unadjusted and adjusted ORs still adjusted for non-SES measures such as age, marital 

status, and physical activity. Of note, one study reporting only SES-adjusted effect measures was 

included in both SES-unadjusted and adjusted meta-analyses.76 DerSimonian and Laird random 

effects models were used to pool ORs across studies, and forest plots were generated.  

Heterogeneity of effect estimates was assessed using Cochran’s Q test and the I2 statistic.  We 

performed stratified analyses and meta-regression on the pre-selected variables of ethnicity, sex, 

and dimensions of study quality including outcome measure objectivity, adjustment for 

confounding, and selection bias. This was performed for the SES-unadjusted outcome measures 

of hypertension, diabetes, and obesity only, due to insufficient numbers of studies reporting CAD 

and dyslipidemia outcomes.  

 

Publication bias was assessed using Begg’s test, and by visually examining funnel plots for each 

outcome. For any outcomes where funnel plot asymmetry suggested publication bias, sensitivity 

analysis was performed through the trim and fill procedure.78   

 

2.4  Results 

2.4.1  Identification of studies 

The initial search strategy identified 7842 citations, of which 45 were included in full-text review 

(Figure 2.1).  
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Records identified through 
database searching 

(n =  7842) 

Titles and Abstracts 
screened 

(n =  6290 ) 

Records excluded due to study 
population, exposure, or outcomes 

not being relevant  
(n = 6245) 

Full-text articles assessed 
for eligibility 

(n = 45) 

Articles excluded after full test review 
(n=35): 

• 1 not original research 
• 2 adolescent only population  
• 3 no comparator  
• 3 no measures of subjective social 

status 
• 9 subjective social status or social 

class is not measured using a self-
anchoring ladder 

o 1  Occupational grade 
o 2  Occupational grade of 

head of household 
o 2  Relative income using 

Likert scale response 
o 2  Self identified social 

class (low, middle, high) 
o 2  Tool used undefined 

• 17 no outcomes of interest 
  

Studies included in 
qualitative synthesis 

(n = 10) 

Duplicates removed 
(n = 1552) 

Studies included in 
quantitative synthesis 

(n = 10) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 2.1: Study selection process  
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Of these, 35 were excluded (17 did not include an outcome of interest, 9 measured social 

status but not using a self-anchoring ladder, 3 had no measure of SSS, 3 had no 

comparator, 2 consisted of an adolescent only population, and 1 was not an original 

study). In total, ten studies were included in the systematic review.67,69-77 Of these, nine 

studies were included in the meta-analysis, excluding the single dissertation 75 that 

evaluated SSS on a community ladder only. A manual review of reference lists identified 

no additional studies. A verification search performed July 2015 using the related articles 

function in PubMed for all included studies did not reveal any additional studies for 

inclusion into the systematic review. 

 

2.4.2  Study characteristics  

Of the ten studies, one study reported on two separate cohorts (Whitehall II and 

“Coronary Artery Risk Development in Young Adults” [CARDIA]),69 two studies 

reported outcomes on the same Whitehall II cohort,69,72 and another two studies reported 

outcomes on the same “English Longitudinal Study of Ageing” (ELSA) cohort of 

participants (Table 2.1).67,70   
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Table 2.1: Study characteristics 
 

Study Country Cohort 
Designation 

Study 
Design 

Sample 
Size at 

Analysis 

Age (years) 
Mean (SD) 

Female 
(%) 

SSS Reference 
Group 

(Community, 
Societal, Both) 

SSS 
Mean 
(SD) 

Outcomes Measured 

CAD HTN DM Obesity Lipids 

Adler 2008 69 England Whitehall II Cross-
sectional 

6981 NR 
(Range 47-67) 

34.0 Societal NR Y N N N N 

 US CARDIA Cross-
sectional 

3632 NR  
(Range 33-48) 

55.8 Societal NR Y N N N N 

Cross 2011 75 US HANDLS Cross-
sectional 

1824 48.2 (9.1) 44.0 Community 6.8 (2.0) N Y N N N 

Demakakos 2008 70 England ELSA Cross-
sectional 

7433 Median 65 to 66a 53.4 Societal 5.9 (2.2) N Y Y Y Y 

Demakakos 2012 67 England ELSA Cohort 7432 62.8 to 66.1b 55.2 Societal NR N N Y N N 

Frerichs 2014 71 China, 
Japan, 

S.Korea, 
Taiwan 

N/A Cross-
sectional 

8152 39.5 to 44.9 (11.5 
to 13.9)c 

52.3 Societal 3.9 – 5.3c 
(1.5 –1.7) 

N N N Y N 

Manuck 2010 77 US N/A Cross-
sectional 

981 45.2 (6.6) 52.0 Societal 6.2 (1.6) N Y Y Y Y 

Reitzel 2013 76 US N/A Cross-
sectional 

1467 45.2 (12.9) 74.6 Both 6.6 (1.7)d N N N Y N 

Singh-Manoux 2013 72 England Whitehall II Cross-
sectional 

6981 NR 
(Range 47-67) 

34.0 Societal NR Y N Y N N 

Subramanyam 2013 73 US Jackson 
Heart Study 

Cross-
sectional 

3939 53.8 to 54.8 (12.5 
to 12.7)c 

63.2 Both 6.2 – 6.3a, d 
(2.1–2.2) 

N N Y N N 

Woo 2008 74 China N/A Cross-
sectional 

4000 NR 
(Proportions: 
Age 65-69: 

33.9%; 70-74: 
34.9% 

75+: 31.2%) 

47.8 Both 4.0 – 5.7d,e 
(1.5–2.0) 

Y Y Y Y Y 

aStratified by sex 
bStratified by sex and wealth tertile 
cStratified by sex and country 
dReported for societal ladder only 

eStratified by sex, age, education, and income 
 
Abbreviations: SSS, Subjective social status; SD, standard deviation; CAD, coronary artery disease; HTN, hypertension; DM, diabetes mellitus; “Lipids”, dyslipidemia; CARDIA, Coronary Artery Risk 
Development in Young Adults Study; HANDLS, Healthy Aging in Neighborhoods of Diversity across the Life Span; ELSA, English Longitudinal Study of Ageing; S. Korea, South Korea; N/A, not 
applicable; NR, not reported; Y, yes (outcome measured); N, no (outcome not measured)



 28 

Though nine were cross-sectional studies with only one being a cohort study,67 four of these 

drew data from longitudinal cohorts but used only one phase of data collection for 

analysis.69,70,72,75 Five cohorts were from the United States, four from the United Kingdom, and 

two from Asia. The sample size for the individual study cohorts ranged from 981 to 8152. Nine 

of ten studies used a ten-rung ladder to measure SSS, with one study using a nine-rung ladder.69 

Six studies used the societal ladder only to measure SSS,67,69-72,77 one study used the community 

ladder only,75 and three used both.73,74,76 

 

The method of measurement of each of the five outcomes varied across studies (Table 2.2).  
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Table 2.2: Methods of measurement of outcomes  
 

Study  Coronary Artery Disease Hypertension Diabetes Obesity Dyslipidemia 

Adler 2008 69  Staff-measured BP 
readings >135/85 or Self-
reported current use of 
anti-hypertensive 
medications 

   

Cross 2011 75  Self-reported doctor 
diagnosis of hypertension 

   

Demakakos 
2008 70 

  Self-reported doctor diagnosis 
of diabetes 

  

Demakakos 
2012 67 

 Self-reported doctor 
diagnosis of hypertension 
or Staff-measured mean 
BP ≥140/90 

Self-reported doctor diagnosis 
of diabetes or HbA1c lab test ≥ 
6% 

Staff-measured waist 
circumference >94 cm for 
men and  >80cm for women 

Lab tests, with two outcomes 
reported: 
• HDL <1mmol/L (men); <1.3 

mmol/L women);  
• Triglycerides ≥ 1.7mmol/L 

Frerichs 2014 
71 

   Self-reported weight and 
height to calculate BMI.  
Outcome is overweight or 
obese, BMI ≥25 kg/m2 

 

Manuck 2010 
77 

 Staff-measured BP 
readings ≥130/85 (mean of 
2 consecutive readings) or 
Self-reported use of 
antihypertensive 
medications 

Self-reported use of oral 
hypoglycemic medications or 
Fasting serum glucose lab test 
≥100mg/dl  
 

Staff-measured waist 
circumference ≥102 cm for 
men and ≥88cm for women 

Two outcomes reported:  
• HDL: Fasting HDL lab test 

<40mg/dl men or <50mg/dl 
women or Self-reported use of 
medication for low HDL  

• Triglycerides: Fasting TG lab 
test  ≥150mg/dl or Self-
reported use of medication for 
high TG  

Reitzel 2013 76    Staff-measured height and 
weight to calculate BMI.  
Outcome is obesity, BMI 
≥30kg/m2 

 

Singh-Manoux 
2013 72 

Self-reported Rose angina 
questionnaire  

 Self-reported doctor diagnosis 
of diabetes 
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Study  Coronary Artery Disease Hypertension Diabetes Obesity Dyslipidemia 

Subramanyam 
2013 73 

  Self-reported history of 
diabetes, or  
Fasting serum glucose lab test 
≥126mg/dl and self-reported 
use of anti-diabetic medications 
within 2 weeks prior to clinic 
visit. 

  

Woo 2008 74 Self-reported doctor 
diagnosis of myocardial 
infarction or angina 

Staff-measured BP 
measurements ≥140/90  

Self-reported doctor diagnosis 
of diabetes 

Staff-measured height and 
weight to calculate BMI.  
Outcome is overweight or 
obesity, BMI ≥25kg/m2 

 

Blank cells= studies did not evaluate or report this outcome 
Abbreviations: BP, blood pressure; HbA1c, hemoglobin A1c; HDL, high density lipoprotein; TG, triglycerides; BMI, body mass index	
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The two studies reporting CAD outcomes used self-reported measures.72,74 Studies 

reporting on dyslipidemia and obesity tended to use more objective measurements (such 

as measurement of weight, height, waist circumference, and use of lab tests); studies 

reporting on hypertension and diabetes used a combination of self-report and objective 

measures. 

 

2.4.3  Synthesis of results 

SES-unadjusted analysis showed an inverse association between SSS and all outcomes of 

interest, though not all were statistically significant. Pooled ORs comparing the bottom 

versus the top of the SSS ladder (Figure 2.2) were significantly greater than one for CAD 

(1.82, 95% CI 1.10, 2.99), hypertension (1.88, 95% CI 1.27, 2.79), diabetes (1.90, 95% 

CI 1.25, 2.87), and dyslipidemia (3.68, 95% CI 2.03, 6.64), but did not reach statistical 

significance for obesity (1.57, 95% CI 0.95, 2.59).   
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Figure 2.2: Forest plot of odds ratios of coronary artery disease, hypertension, 
diabetes, dyslipidemia, and obesity comparing the bottom versus the top of the 
subjective social status ladder, unadjusted for socioeconomic status 

NOTE: Weights are from random effects analysis
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The corresponding ORs per rung decrease in SSS for CAD, hypertension, diabetes, 

dyslipidemia, and obesity were 1.06 (95% CI 1.01, 1.12), 1.07 (95% CI 1.02, 1.11), 1.07 

(95% CI 1.02, 1.11), 1.14 (95% CI 1.07, 1.21), and 1.05 (95% CI 0.99, 1.10) 

respectively.  

 

When analyses were adjusted for objective SES measures, there was attenuation of the 

association between SSS and outcomes. Pooled SES-adjusted ORs comparing the bottom 

versus top of the SSS ladder (Figure 2.3) were statistically significant only for 

dyslipidemia (2.10, 95% CI 1.09, 4.06), with a non-statistically significant trend seen for 

the other outcomes (1.12 [95% CI 0.58, 2.16] for CAD, 1.32 [95% CI 0.89, 1.96] for 

hypertension, 1.34 [95% CI 0.95, 1.90] for diabetes, and 1.26 [95% CI 0.93, 1.71] for 

obesity).  
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Figure 2.3: Forest plot of odds ratios of coronary artery disease, hypertension, diabetes, 
dyslipidemia, and obesity comparing the bottom versus the top of the subjective social status 
ladder, adjusted for socioeconomic status 

NOTE: Weights are from random effects analysis
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1.29 (0.46, 3.64)
1.13 (0.60, 2.07)
1.70 (0.74, 3.96)
1.34 (0.95, 1.90)

2.22 (0.97, 5.14)
1.93 (0.66, 5.56)
2.10 (1.09, 4.06)

1.25 (0.66, 2.24)
1.23 (0.63, 2.34)
2.76 (1.00, 7.79)
1.11 (0.56, 2.07)
1.11 (0.60, 2.07)
1.26 (0.93, 1.71)

ES (95% CI)

64.57
35.43
100.00

28.03
8.33
24.71
17.17
6.13
15.64
100.00

22.83
15.65
4.41
10.97
29.71
16.44
100.00

62.06
37.94
100.00

24.58
21.42
8.73
21.49
23.79
100.00

Weight
%

0.95 (0.42, 2.14)
1.51 (0.51, 4.65)
1.12 (0.58, 2.16)

1.05 (0.73, 1.50)
2.07 (0.84, 5.24)
1.22 (0.91, 2.07)
1.27 (0.73, 2.26)
4.03 (1.38, 12.22)
0.88 (0.48, 1.60)
1.26 (0.94, 1.68)

1.46 (0.72, 2.96)
2.04 (0.90, 5.02)
0.27 (0.06, 1.47)
1.29 (0.46, 3.64)
1.13 (0.60, 2.07)
1.70 (0.74, 3.96)
1.34 (0.95, 1.90)

2.22 (0.97, 5.14)
1.93 (0.66, 5.56)
2.10 (1.09, 4.06)

1.25 (0.66, 2.24)
1.23 (0.63, 2.34)
2.76 (1.00, 7.79)
1.11 (0.56, 2.07)
1.11 (0.60, 2.07)
1.26 (0.93, 1.71)

ES (95% CI)

64.57
35.43
100.00

28.03
8.33
24.71
17.17
6.13
15.64
100.00

22.83
15.65
4.41
10.97
29.71
16.44
100.00

62.06
37.94
100.00

24.58
21.42
8.73
21.49
23.79
100.00

Weight
%

  
1.0551 1 18.1
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The corresponding SES-adjusted ORs per rung decrease in SSS were 1.08 (95% CI 1.01, 

1.15) for dyslipidemia, 1.01 (95% CI 0.95, 1.08) for CAD, 1.03 (95% CI 0.99, 1.07) for 

hypertension, 1.03 (95% CI 0.99, 1.07) for diabetes, and 1.02 (95% CI 0.99, 1.06) for 

obesity. 

 

Inspection of SES-unadjusted forest plots revealed little visual heterogeneity, with all 

point estimates being greater than one for all outcomes, with the exception of one study 

in diabetes 77 and one study in obesity.74 The I2 statistics varied from 0.0% for CAD and 

dyslipidemia to 69.8% for obesity. The outcomes of hypertension and obesity 

demonstrated statistically significant heterogeneity (Cochran Q test p=0.018 and 0.010 

respectively), likely driven by the large number of study participants, and thus statistical 

power for the test of heterogeneity, in these studies.    

 

2.4.4  Stratified analysis and meta-regression 

To explore study heterogeneity, stratified analysis and meta-regression were performed 

on five variables: ethnicity, sex, and three quality measures (Table 2.3).   
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Table 2.3: Stratified analyses of pooled odds ratios (95% confidence interval) of hypertension, diabetes, and obesity comparing the bottom versus the 
top of the subjective social status ladder (number of pooled studies in parenthesis after effect estimate) 
 

 Hypertension Diabetes Obesity 
OR (95% CI) Heterogeneity 

p-value 
Meta-

Regression 
p- value 

OR (95% CI) Heterogeneity 
p-value 

Meta-
Regression 

p- value 

OR (95% CI) Heterogeneity 
p-value 

Meta-
Regression 

p- value 
Ethnicity          

   Predominantly (≥75% of      
   sample) Caucasian 

2.61 (1.42, 4.79) 
(4) 

<0.01 

0.24 

2.35 (1.35, 4.10) 
(4) 

0.15 

0.18 

3.01 (1.24, 7.34) 
(2) 

0.08 

0.07 
   Not Predominantly  
   (<75% of sample)  
   Caucasian 

1.24 (0.84, 1.83) 
(2) 

0.54 1.37 (0.87, 2.15) 
(2) 

0.84 1.06 (0.76, 1.48) 
(3) 

0.77 

Sex          
   Male 1.57 (1.03, 2.38) 

(4) 
0.01 

0.64 

1.99 (1.40, 2.84) 
(5) 

0.25 

0.82 

1.02 (0.76, 1.37) 
(3) 

0.41 

0.25 
   Female 1.77 (1.27, 2.49) 

(4) 
0.13 2.14 (1.34, 3.42) 

(5) 
0.07 1.66 (0.88, 3.13) 

(3) 
0.03 

Outcome measurea          
   Objective   

 

1.75 (0.69, 4.47) 
(3) 

0.37 

0.91 

  

 
   Subjective   1.93 (1.29, 2.88) 

(3) 
0.03   

Adjustment of non-SES 
confounders 

         

   Adequate (adjustment  
   for more than age alone) 

2.81 (1.25, 6.28) 
(2) 

0.11 

0.32 

2.35 (1.35, 4.10) 
(4) 

0.15 

0.18 

3.01 (1.24, 7.34) 
(2) 

0.08 

0.07    Inadequate (no  
   adjustment or for age  
   alone) 

1.51 (1.00, 2.28) 
(3) 

0.11 1.37 (0.87, 2.15) 
(2) 

0.84 1.06 (0.76, 1.48) 
(3) 

0.77 

Selection biasb          
   Lower selection bias (not     
   convenience sample and  
   <20% exclusion rate) 

  

 

2.21 (0.93, 5.29) 
(3) 

0.07 

0.40 

2.18 (1.08, 4.41) 
(3) 

0.03 

0.22 
   Higher selection bias  
   (convenience sample or    
   ≥20% exclusion rate)  

  1.62 (1.12, 2.35) 
(3) 

0.41 0.99 (0.66, 1.49) 
(2) 

0.68 

a Stratified analysis not performed for hypertension (5 of 6 studies had objective outcomes), or obesity (4 of 5 studies had objective outcomes)  
b Stratified analysis not performed for hypertension (5 of 6 studies had lower selection bias) 
Abbreviations:  OR, odds ratio;  95% CI, 95% confidence interval; SES, socioeconomic status
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Analysis stratified by ethnicity revealed increased effect sizes for hypertension (Figure 

2.4, Panel A), diabetes (Figure 2.4, Panel B), and obesity (Figure 2.4, Panel C) for studies 

with a predominantly Caucasian sample, compared to studies with a predominantly non-

Caucasian sample (ORs comparing bottom versus top of SSS ladder: 2.61 [95% CI 1.42, 

4.79], 2.35 [95%CI 1.35, 4.10], and 3.01 [95% CI 1.24, 7.34] for hypertension, diabetes 

and obesity respectively, for studies with a predominantly Caucasian sample versus 1.24 

[95% CI 0.84, 1.83], 1.37 [95% CI 0.87, 2.15], and 1.06 [95% CI 0.76, 1.48] respectively 

for studies with a predominantly non-Caucasian sample).   
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NOTE: Weights are from random effects analysis

.

.

Predominantly Caucasian

Adler  (Whitehall II cohort) 2008

Adler  (CARDIA cohort) 2008

Demakakos 2008

Manuck 2010

Subtotal  (I-squared = 79.3%, p = 0.002)

Not Predominantly Caucasian

Adler  (CARDIA cohort) 2008

Cross 2011

Woo 2008

Subtotal  (I-squared = 0.0%, p = 0.695)

ID

Study

1.41 (1.08, 1.81)

6.03 (2.39, 15.22)

2.03 (1.26, 3.15)

4.73 (1.93, 12.22)

2.61 (1.42, 4.79)

1.47 (0.76, 2.90)

1.50 (0.91, 2.57)

1.13 (0.69, 1.83)

1.33 (0.97, 1.82)

ES (95% CI)

32.60

19.20

28.94

19.25

100.00

21.92

36.31

41.77

100.00

Weight

%

  
1.0657 1 15.2

Panel A: Hypertension

NOTE: Weights are from random effects analysis

.

.

Predominantly Caucasian

Demakakos 2012

Demakakos 2008

Manuck 2010

Singh-Manoux 2013

Subtotal  (I-squared = 43.0%, p = 0.153)

Not Predominantly Caucasian

Subramanyam 2013

Woo 2008

Subtotal  (I-squared = 0.0%, p = 0.838)

ID

Study

2.33 (1.23, 4.54)

4.18 (1.90, 9.20)

0.66 (0.16, 2.57)

2.44 (1.14, 5.21)

2.35 (1.35, 4.10)

1.43 (0.77, 2.58)

1.30 (0.65, 2.55)

1.37 (0.87, 2.15)

ES (95% CI)

32.46

26.93

12.61

28.00

100.00

56.18

43.82

100.00

Weight

%

  
1.0657 15.2

Panel B: Diabetes

NOTE: Weights are from random effects analysis

.

.

Predominantly Caucasian

Demakakos 2008

Manuck 2010

Subtotal  (I-squared = 66.9%, p = 0.082)

Not Predominantly Caucasian

Frerichs 2014

Reitzel 2013

Woo 2008

Subtotal  (I-squared = 0.0%, p = 0.772)

ID

Study

2.04 (1.16, 3.38)

5.12 (2.07, 12.22)

3.01 (1.24, 7.34)

1.23 (0.70, 2.23)

1.11 (0.56, 2.07)

0.93 (0.55, 1.55)

1.06 (0.76, 1.48)

ES (95% CI)

57.71

42.29

100.00

32.64

25.85

41.51

100.00

Weight

%

  
1.0657 15.2

Panel C: Obesity

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 2.4: Forest plots of odds ratio of hypertension (Panel A), diabetes (Panel B), and obesity 
(Panel C) comparing the bottom versus the top of the subjective social status ladder, stratified by 
ethnicity  
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For two of the three quality measures (adequacy of adjustment of non-SES confounders 

and level of selection bias), better quality studies reported greater effect sizes compared 

with lower quality studies, for all three outcomes. No differences in effect sizes were seen 

between studies using objective versus subjective outcome measures. Ethnicity and study 

quality seemed, at least in part, to explain between-study heterogeneity. Meta-regression 

performed for each of the above five variables did not result in any statistically 

significant p-values, likely due to being underpowered from limited numbers of studies.  

P-values approached significance for ethnicity and adequacy of adjustment of 

confounders (p=0.07 for both variables, for the outcome of obesity).   

 

2.4.5  Publication bias 

Begg’s test for funnel plot asymmetry was not statistically significant for any of the five 

outcomes. Visual inspection of funnel plots did reveal visual asymmetry for hypertension 

only, so a sensitivity analysis using the trim and fill method was performed. The OR of 

hypertension comparing the bottom versus top of the SSS ladder after imputation of 

hypothetical “missing” studies decreased slightly to 1.47 (95% CI 0.96, 2.24) compared 

with an OR of 1.88 (95% CI 1.27, 2.79) without imputation. Therefore, publication bias 

may have resulted in slightly overestimated effect sizes for hypertension alone though the 

same trends remain. 

 

2.4.6  Study quality 

Assessment of study quality can be found in Table 2.4.
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Table 2.4: Study quality criteria 
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Adler 2008 69 Y U Y U N Y N Y Y Y 

Cross 2011 75 Y N N N N Y N Y Y N 
Demakakos 2008 70 Y N Y U N Y N Y Y Y 
Demakakos 2012 67 Y N N N Y Y Y Y Y Y 
Frerichs 2014 71 Y N N N N Y N Y Y Y 
Manuck 2010 77 Y Y Y U N Y Y Y Y Y 
Reitzel 2013 76 N N Y U N Y Y Y Y N 
Singh-Manoux 2013 
72 Y U N N N Y N Y Y Y 

Subramanyam 2013 
73 Y N Y U N Y N Y Y Y 

Woo 2008 74 Y N N N N Y N Y Y Y 
Y= Study criterion met; N= Study criterion not met; U= Unclear if study criterion is met
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One area of deficiency was in study samples being insufficiently representative of the target 

population due to the use of convenience samples,74,76 lack of description of recruitment 

strategies,71,75 lack of reporting of response rates,67,75-77 high or unreported exclusion rates,73-76 and 

lack of reporting of participant demographics.69,72 In addition, nearly three-quarters of included 

studies only performed limited adjustment of non-SES confounders, such as for age alone or age 

and marital status without consideration of comorbidities or cardiovascular risk behaviors.69-75 

Despite these limitations, there were clear areas of strengths in study quality. All ten studies 

drew the exposure and comparator groups from the same population, nine of ten studies had a 

well-defined sample population, and eight studies performed appropriate statistical analyses.  

Half of the included studies used objective outcome measures.   

 

2.5  Discussion 

In this meta-analysis of nine studies, there appeared to be a consistent and statistically significant 

increase in odds, of approximately 1.8 to 3.7 fold, of CAD, hypertension, diabetes, and 

dyslipidemia when comparing the bottom versus the top of the SSS ladder; there was a non-

significant trend for obesity. To our knowledge, this is the first systematic review and meta-

analysis to comprehensively summarize the body of literature examining the association between 

SSS and cardiovascular disease and cardiovascular risk factors.  

 

A previous qualitative study demonstrated that individuals cite income, education, and 

occupation as the top three dimensions used to determine their own SSS ranking.36 SES measures 

cannot therefore be considered confounders, due to their place on the causal pathway of SES, 

SSS, and health outcomes. That is, if SES affects health due to status differentiation and its 
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psychosocial consequences rather than absolute resource deprivation, then it is likely 

inappropriate to adjust for these factors that contribute to, and are closely associated, with social 

status.79 Despite probable over-adjustment for socioeconomic factors, our meta-analysis shows 

that a consistent trend remains between lower SSS and higher odds cardiovascular risk and 

cardiovascular disease after adjustments for socioeconomic status, with all odds ratios for all 

outcomes remaining greater than one. This adds robust evidence that not only is SSS likely a 

mediator in the SES - cardiovascular outcomes pathway, but that SSS is still independently 

associated with cardiovascular risk independent of income, education, or occupation. That is, the 

perception of where one stands on a social hierarchy is associated with health affects 

independent of a person’s actual objective income, education, or occupation. 

 

Various bodies of evidence point to the role of psychosocial effects of social status on health, 

including studies in baboons and macaques, which show that these non-human primates are 

organized in linear social hierarchies; those who are subordinate tend to have higher lipid levels, 

cortisol levels, more coronary plaques, and higher rates of obesity.80-83 In a study that 

manipulated social status by switching female macaque monkeys from one social group to 

another, those who previously held dominant positions but were then subordinate in their new 

group had a five-fold risk of developing coronary plaques compared to those that did not change 

social position.82 This would argue that it is the psychosocial implications of social status rather 

than physical fitness or ability to attain resources that contribute to cardiovascular risk. In the 

income inequality literature, residents of countries with high income inequality have more status 

anxiety84 and increased cardiovascular morbidity, mortality, and risk factors85 compared with 

countries with less income inequality. However, none of the primate or income inequality studies 
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actually measures individual perception of social status and its association on health, but rather 

infers that this perception must be present and acts as a causal factor in determining health 

outcomes because absolute resource and income levels cannot adequately explain the social 

gradient in health. In this sea of indirect evidence, our review advances knowledge by 

demonstrating that explicitly-measured perceived social status is associated with risk of 

cardiovascular disease.   

 

Though previous literature has clearly demonstrated the associations between psychosocial 

factors and health outcomes, the literature does not link these psychosocial factors to social 

status. For example, control, anxiety, social supports, social participation, and social cohesion 

and trust have all been shown to contribute to health outcomes, though these were not 

specifically studied in the context of psychosocial responses to social status.86,87 Similarly, health 

disparities based on occupation have been attributed to imbalances between high demands/low 

control, and high personal efforts/ low rewards; these imbalances increase the risk of 

cardiovascular disease.86,88 Perhaps these findings at the workplace are a microcosm of a similar 

mechanism between the same imbalances in life as a whole leading to the development of 

cardiovascular disease, for those with low perceived social class. The simple self-ranking on the 

Macarthur Scale of Subjective Social Status may capture this spectrum of psychosocial factors 

and imbalances between effort and reward, making it a robust summary measure of the 

psychosocial effects of social status.   

 

Previous studies have suggested that the inverse relationship between SSS and health is less 

strong in African Americans compared with Caucasians.34,69 Our stratified analysis, though 
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underpowered, demonstrates similar results, with pooled ORs for hypertension, diabetes, and 

obesity comparing those at the bottom versus the top of the SSS ladder being statistically 

significantly greater than one for studies with a predominantly Caucasian population, but not for 

studies with a predominantly non-Caucasian population. This may be because different 

ethnicities derive social status from different sources. For example, African-Americans may 

derive social status from racial identity, Afrocentric values, self-esteem, and personal 

efficacy;89,90 they have been shown to have higher self-perceived status compared with 

Caucasians even at a lower income levels.90 The MacArthur Scale of Subjective Social Status 

societal ladder explicitly defines the top of the ladder as those with “the most money, the most 

education, and the most respected jobs”.36 Therefore, low SSS as measured by this ladder may 

not have the same associations with poor health outcomes for non-Caucasians who may have 

higher self-worth and satisfaction than is indicated by this ladder. Future research in SSS may 

need to take this account by examining associations between SSS and health specifically within 

specific ethnic groups rather than in a heterogeneous and ethnically diverse population. In 

addition, perhaps the MacArthur Scale of Subjective Social Status community ladder, where 

perceived social status is measured without reference to objective socioeconomic measures, may 

more accurately reflect social status in non-Caucasian ethnicities that derive status primarily 

from non-SES measures; however, a comparison of the validity of the societal versus the 

community ladder is needed before the community ladder is widely adopted over the more 

commonly used and studied societal ladder. 
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2.5.1  Limitations 

There are limitations to our review. First, as with any systematic review, our study is limited by 

the quality of underlying studies. While there were clear strengths in the included studies, our 

quality assessment revealed deficiencies particularly in the areas of the representative study 

samples, adjustment of confounders, and in length of follow-up. These issues highlight the 

difficulty in performing studies at the intersection between social determinants and health. Our 

stratified analysis suggested that higher quality studies reported higher effect sizes compared 

with lower quality studies. Given this, our review likely underestimated the association between 

SSS and CAD and CAD risk factors. Second, we were unable to assess the role of negative affect 

in the association between SSS and cardiovascular health, given that only one study included 

psychosocial variables in their regression models. However, previous literature suggests that 

negative affect may act as a mediator rather than a confounder in the association between SSS 

and health outcomes,46 and adjustment for these factors may therefore not always be appropriate.  

Third, because only one of ten studies was a cohort study, the association between SSS and CAD 

and CAD factors cannot be deemed to be causal, despite consistency of effect and biologic 

plausibility. We note though that five of the nine cross-sectional studies used longitudinal patient 

cohorts; there is therefore great potential for future cohort studies, given that data for these 

cohorts are available. Lastly, we included only studies that measured SSS using a ladder scale, 

excluding a total of nine studies that measured SSS using a different tool. However, studies using 

other SSS measures show consistent results, with low perceived social class being associated 

with increased risk of cardiovascular disease and cardiovascular risk factors, reduced mobility, 

and worse self-rated health.56,57,59,60 Restriction of studies to those using SSS ladders was 

necessary to allow a standard comparison across studies given the heterogeneity and uncertain 
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validity of other instruments; this restriction is unlikely to have biased our findings and 

conclusions.  

 

2.5.2  Implications 

Though social hierarchies are inevitable, the presence of the hierarchy itself does not 

automatically translate to perceptions of status inferiority or superiority, but rather depends on 

how this hierarchy is linked to resource distribution.87 Unequal societies result in a greater 

differential in social status. Interventions to address the association between subjective social 

status and cardiovascular risk can therefore work to reduce the social hierarchy, or alternatively, 

to address the psychosocial consequences of low standing in this hierarchy. The former includes 

interventions aimed at improved early childhood education and income distribution, such as 

changing taxation rules and increasing minimum income thresholds to allow for healthy living.91 

The latter includes interventions to improve social cohesion, social trust, and social participation; 

examples include increased variety of work, use of skills, and level of control in the workplace, 

and increased accessibility and affordability of public transportation. Our findings serve to 

highlight not only the need for these interventions for the health of a population, but may also 

provide guidance on more specific public health and social policies. For example, commitment 

to work and parental roles have been shown to be associated with higher self-image in the 

middle-aged population. Policies that invest in human capital, such as through job training and 

creation, may therefore have greater impacts on SSS and subsequently on health compared to 

policies that provide income assistance and subsidies. The United Kingdom (UK) has led in 

recognizing the role that social disparities play in health, with specific recommendations for 

interventions in the Acheson Report 92 and Marmot Review.93 These recommendations though 
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have been slow to gain traction due to the need for multiple stakeholder involvement, spanning 

local and national governments, in health and non-health sectors. Given the clear associations 

between social status and health, health professionals and public health agencies are not only 

well placed, but also have both a social and professional responsibility to lead and advocate for 

these policy changes, acting as a link between politics, health, and research.  
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CHAPTER 3: An exploration of the subjective social status construct in patients with acute 
coronary syndrome (Thesis sub-study B) 
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3.1  Abstract 

Background: Perception of low subjective social status (SSS) relative to others in society or in 

the community has been associated with increased risk of cardiovascular disease. Our objectives 

were to determine whether low SSS in society was associated with barriers to access to care or 

readmissions in patients with established cardiovascular disease, and whether perceptions of 

discordantly high SSS in the community modified this association. 

Methods:  We conducted a prospective cohort study from 2009 to 2013 in Canada, United 

States, and Switzerland in patients admitted to hospital with acute coronary syndrome (ACS).  

Data on access to care and SSS variables were obtained at baseline. Readmission data were 

obtained 12 months post-discharge. We conducted multivariable logistic regression to model the 

odds of access to care and readmission outcomes in those with low versus high societal SSS. 

Results:  1090 patients admitted with ACS provided both societal and community SSS rankings. 

The low societal SSS cohort had greater odds of reporting that their health was affected by lack 

of health care access (OR 1.48, 95% CI 1.11, 1.97) and of experiencing cardiac readmissions 

(1.88, 95% CI 1.15, 3.06). Within the low societal SSS cohort, there was a trend toward fewer 

access to care barriers for those with discordantly high community SSS though findings varied 

based on the outcome variable. There were no statistically significant differences in readmissions 

based on community SSS rankings. 

Conclusion:  Low societal SSS is associated with increased barriers to access to care and cardiac 

readmissions. Variable results were seen with community SSS, with high community SSS 

potentially modifying the association between low societal SSS and access to care but not 

readmissions. SSS in society versus in the community seem to represent distinct concepts. 
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Insight into the differences between these two SSS constructs is imperative in the development 

of public health policies.   
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3.2  Background 

Individuals with lower income, lower educational attainment, or working in lower status 

occupations consistently experience increased mortality, increased prevalence of coronary artery 

disease, and worse prognosis after an acute coronary syndrome (ACS) event relative to those 

with higher objective socioeconomic status.8,94-98 These disparities exist even within universal 

health care systems and amongst those who do not experience absolute poverty, suggesting that 

perceived differences in social standing (or subjective social status) may contribute to health in 

important ways for those with established chronic disease. 

 

In health research, SSS is generally measured on a vertical ten-rung ladder representing either 

the society or the specific country in which the tool is being used (the “societal ladder”), or the 

community as defined by the participant (the “community ladder”).36 Though the two ladders are 

correlated, sharing 50% of variance,99 preliminary evidence suggests that they may be distinct, 

with individuals choosing their rankings on the societal ladder primarily based on wealth, 

occupation and education, whereas less objective characteristics such as altruism seem to take 

priority in choosing one’s position on the community ladder.36 Most studies on SSS and 

cardiovascular health consider the societal ladder only.71,72,77,100-102 Only one cross-sectional 

study considers the combined effect of both ladder rankings on the prevalence of cardiovascular 

risk factors.74  

 

Though there are large numbers of studies on the association between SSS and mental health, 

self-rated health, risk-taking behaviours, and cardiovascular risk factors,103 there are few studies 

on the association of SSS and outcomes and prognosis in those with established cardiovascular 
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disease.104,105 We undertook a study in patients hospitalized with ACS to address whether low 

societal SSS is associated with increased barriers to access to health care and increased 

readmissions within 1 year after discharge from hospital. In addition, we sought to examine 

whether community SSS modified the association between societal SSS and access to care and 

readmissions in this cohort of patients. Because high community SSS may reflect increased 

social support, social capital, and altruism, each of which tends to confer cardio-protective 

benefit,106-108 we hypothesized that having high community SSS might mitigate the risk of 

barriers to access to care and readmissions especially in those with low societal SSS. Our 

findings shed light on the construct of SSS and the differences between societal versus 

community SSS, and they also raise interesting mechanistic questions regarding the relationships 

between social determinants of health and outcomes.  

 

3.3  Methods 

3.3.1  Study population 

Study participants were from the GENESIS PRAXY (Gender and Sex Determinants of 

Cardiovascular Disease: From Bench to Beyond Premature Acute Coronary Syndrome) 

prospective cohort study of patients hospitalized with ACS. Patients were enrolled into the study 

from January 2009 to April 2013, from 24 participating hospitals across Canada, 1 hospital in the 

United States, and 1 in Switzerland. Inclusion criteria were: 1) adults aged 18 to 55 years; 2) 

fluency in English or French; 3) ability to provide informed consent; and 4) diagnosis of ACS by 

the treating physician, meeting at least one of the following two criteria: (a) ECG changes in two 

or more contiguous leads (transient ST segment elevations of ≥ 1 mm, ST segment depressions 

of ≥ 1mm, new T wave inversions of ≥ 1mm, pseudo-normalization of previously inverted T 
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waves, new Q-waves [1/3 the height of the R wave or ≥ 0.04 seconds], new R > S wave in lead 

V1, or new left bundle branch block); (b) Increase in cardiac enzymes (CK-MB or CPK (if CK-

MB not available) > 2x the upper limit of the hospital’s normal, positive troponin I, or positive 

troponin T).109 Each study participant provided written informed consent.   

 
3.3.2  Data collection 

Data were collected using questionnaires and full chart review at baseline and at 12 months. The 

questionnaire was self-administered at baseline and administered by a research nurse over the 

telephone at 12 months. Details regarding study methods have been previously published.110 

Patients were asked to complete both the community and societal MacArthur Scales of 

Subjective Social Status on the baseline questionnaire.36 Sociodemographic information 

including age, sex, employment, household income, and social supports were also obtained from 

this baseline questionnaire. Clinical factors including type of ACS experienced, clinical 

comorbidities, and in-hospital complications were obtained from baseline chart review.    

 

Outcome measures included access to care and readmissions to hospital. Access to care 

variables, such as whether patients have a regular family doctor and whether (and what types of) 

difficulties were experienced in accessing care, were obtained from the baseline questionnaire. 

Readmission information were obtained via telephone follow-up and chart review 12 months 

after the index hospitalization.   

 

3.3.3  Statistical analysis 

Because the societal SSS ladder has better reliability 111 and is also much more widely studied in 

the literature compared to the community ladder, the main division of our cohort was based on 
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societal SSS rankings. Three sets of comparisons were made for each analysis: 1) low societal 

SSS (ranking lower than median) versus high societal SSS (ranking at least as high as the 

median); 2) within the low societal SSS cohort, concordantly low community SSS versus 

discordantly high community SSS; and 3) within the high societal SSS cohort, concordantly high 

community SSS versus discordantly low community SSS.   

 

We compared baseline demographics, clinical characteristics and comorbidities, proportions 

reporting barriers to access to care, and proportions being readmitted to hospital between the two 

groups for each of the three sets of comparisons, using Fisher’s exact and Chi-square tests (for 

proportions) and t-tests (for continuous variables). Both unadjusted and adjusted logistic 

regression were undertaken, modeling the odds of readmission and four access to care outcomes 

(no family doctor, difficulty accessing a cardiologist, difficulty accessing routine care, and health 

affected by lack of access). Adjustment for confounding was undertaken for age, sex, 

comorbidity count, type of ACS, household income, and employment status. All statistical 

analyses were performed using SAS Version 9.4 (SAS Institute, Cary, North Carolina). 

 

3.4  Results 

3.4.1  Concordance versus discordance of societal versus community SSS  

Of 1213 enrolled patients with ACS, 1090 patients provided both societal and community SSS 

rankings. The median and mean rankings were 6 (interquartile range, IQR, 4, 7) and 5.5 

(standard deviation, SD, 2.1) respectively for the societal ladder and 6 (IQR 5, 7) and 6.0 (SD 

2.0) respectively for the community ladder. 
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We considered two different approaches to create cohorts based on concordance and discordance 

in societal and community SSS rankings. The “quadrant approach” (Figure 3.1, Panel A) divides 

the cross-tabulation of societal and community SSS rankings into four quadrants, based on 

whether rankings were below versus at least as high as the median.  
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Where Red = Low societal subjective social status (SSS) with concordantly low community SSS; 
Orange = High societal SSS with concordantly high community SSS; Green= Low societal SSS 
with discordantly high community SSS; Blue= High societal SSS with discordantly low 
community SSS 
 

Figure 3.1: Cross-tabulation of MacArthur Scale of Subjective Social Status societal and 
community ladders, using the quadrant (Panel A) and agreement band (Panel B) 
approaches to divide the sample into four groups.   
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A concern with this division is that rankings on a community ladder may need to be interpreted 

relative to rankings on the societal ladder. For example, an individual with a self-rank of “5” on 

the societal ladder and “1” on the community ladder would be considered to have concordantly 

low rankings, when there is considerable difference between these two rankings, while another 

individual with a self-rank of “5” and “6” respectively would be considered to have discordant 

rankings despite the difference of only one. 

 

Therefore, we devised and used the “agreement band approach” (Figure 3.1, Panel B). Within the 

low societal group, patients ranking themselves higher on the community ladder by two rungs or 

more were considered to have discordantly high community rankings; all others in the low 

societal group were considered to have concordantly low rankings. Similarly, within the high 

societal group, patients ranking themselves lower on the community ladder by 2 rungs or more 

were considered to have discordantly low community rankings; all others in the high societal 

group were considered to have concordantly high rankings. This approach allows consideration 

of relative rankings on the two ladders. Within the low societal SSS cohort (n=518), 314 patients 

had concordantly low and 204 had discordantly high community rankings; within the high 

societal SSS cohort (n=572), 502 had concordantly high and 72 had discordantly low community 

rankings. 

 

3.4.2  Low societal SSS versus high societal SSS 

Baseline demographics for the low versus high societal SSS cohorts are outlined in Table 3.1.  
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Table 3.1: Baseline demographics 
 
 

   Low Societal SSS High Societal SSS 

  Low Societal 
SSS 

N= 518, n(%) 

High Societal 
SSS 

N= 572, n(%) 

P value Low 
Community  

N= 314, n(%) 

High 
Community 

N= 204, n(%) 

P value High 
Community 

N= 502, n(%) 

Low 
Community 
N= 70, n(%) 

P 
value 

Age (years) Mean (SD)  48.1 (5.9) 48.3 (5.8) 0.57 47.9 (6.1) 48.3 (5.6) 0.45 48.3 (5.8) 48.1 (5.6) 0.79 

Female  192 (37.1) 154 (26.9) <0.01 119 (37.9) 73 (35.8) 0.64 135 (26.9) 19 (27.1) 1.00 

Ethnicity  Caucasian 436 (85.8) 496 (88.9) 0.23 263 (85.1) 173 (86.9) 0.12 431 (88.1) 
10 (2.0) 
38 (7.8) 
10 (2.0) 

65 (94.2) 
3 (4.4) 
1(1.5) 
0 (0.0) 

0.09 
Aboriginal 18 (3.5) 13 (2.3) 9 (2.9) 9 (4.5) 
Chinese 48 (9.5) 39 (7.0) 35 (11.3) 13 (6.5) 
Other 6 (1.2) 10 (1.8) 2 (0.7) 4 (2.0) 

First Language English 288 (58.0) 335 (60.8) 0.04 164 (55.0) 124 (62.3) 0.26 282 (58.5) 
141 (29.3) 
59 (12.2) 

53 (76.8) 
12 (17.4) 

4 (5.8) 

0.01 
French 125 (25.2) 153 (27.8) 79 (26.5) 46 (23.1) 
Other 84 (16.9) 63 (11.4) 55 (18.5) 29 (14.6) 

Current 
Smoker 

 251 (48.5) 187 (32.7) <0.01 150 (47.8) 101 (49.5) 0.72 166 (33.1) 21 (30.0) 0.68 

Low 
Household 
Income  

<$50 000 221 (50.8) 99 (20.3) <0.01 133 (50.4) 88 (51.5) 0.85 90 (20.9) 9 (15.5) 0.39 

Education  No degree, certificate, 
diploma 

79 (15.5) 51 (9.0) <0.01 51 (16.5) 28 (14.0) 0.86 43 (8.6) 
114 (22.9) 
94 (18.9) 

183 (36.8) 
64 (12.9) 

8 (11.6) 
14 (20.3) 
8 (11.6) 

34 (49.3) 
5 (7.3) 

0.16 

High School Diploma 143 (28.1) 128 (22.6) 86 (27.8) 57 (28.5) 
Some Post-Secondary 105 (20.6) 102 (18.0) 64 (20.7) 41 (20.5) 
Completed Post-Secondary 117 (23.0) 217 (38.3) 72 (23.3) 45 (22.5) 
Trades Certificate 65 (12.8) 69 (12.2) 36 (11.7) 29 (14.5) 

Employment 
Status  

Currently working 371 (71.6) 500 (87.4) <0.01 218 (69.4) 153 (75.0) 0.20 440 (87.7) 60 (85.7) 0.70 
Student 9 (1.7) 8 (1.4) 0.81 5 (1.6) 4 (2.0) 0.74 8 (1.6) 0 (0.0) 0.61 
Homemaker 31 (6.0) 18 (3.2) 0.03 19 (6.1) 12 (5.9) 1.00 16 (3.2) 2 (2.9) 1.00 
Unemployed 46 (8.9) 17 (3.0) <0.01 32 (10.2) 14 (6.9) 0.21 13 (2.6) 4 (5.7) 0.14 
Leave of Absence 66 (12.7) 32 (5.6) <0.01 45 (14.3) 21 (10.3) 0.23 31 (6.2) 1 (1.4) 0.16 
Disabled 7 (1.4) 3 (0.5) 0.21 5 (1.6) 2 (1.0) 0.71 2 (0.4) 1 (1.4) 0.33 
Retired 8 (1.5) 11 (1.9) 0.65 5 (1.6) 3 (1.5) 1.00 9 (1.8) 2 (2.9) 0.63 

Live alone   106 (20.5) 66 (11.5) <0.01 69 (22.0) 37 (18.1) 0.32 61 (12.2) 5 (7.1) 0.32 

Social Support 
ESSI Sum 
Score  

Mean (SD) 27.0 (7.3) 29.8 (5.9) <0.01 27.1 (7.4) 26.8 (7.2) 0.58 29.8 (5.9) 29.3 (6.0) 0.49 

Abbreviations: SSS- subjective social status ; SD- standard deviation; ESSI- ENRICHD Social Support Inventory 
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The median ages (IQR) in the low and high societal SSS cohorts were 49 (45, 53) years and 50 

(45, 53) years respectively. Compared with the high societal SSS cohort, a greater proportion of 

the low societal SSS cohort were females (37.1% vs. 26.9%, p<0.01), smokers (48.5% vs. 

32.7%, p<0.01), had first languages that were neither English nor French (16.9% vs. 11.4%, 

p=0.04), lived alone (20.5% vs. 11.5%, p<0.01), had a household income of <$50 000 (50.8% vs. 

20.3%, p<0.01), and had a lower proportion who completed post-secondary education (23.0% vs. 

38.3%, p<0.01). The mean social support score on the ENRICHD Social Support Instrument 

(ESSI) was also lower in those with low societal SSS compared with high societal SSS. The 

baseline clinical characteristics for the low and the high societal SSS cohorts were similar (Table 

3.2), though a greater proportion of low societal SSS patients had non-ST segment elevation 

myocardial infarctions, and the comorbidities of diabetes (19.1% vs. 12.4%, p<0.01) and 

depression (12.8% vs. 8.1%, p=0.01).   
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Table 3.2: Baseline clinical characteristics 
   Low Societal SSS High Societal SSS 
 

 
 Low Societal 

SSS 
N= 518, n(%) 

High Societal 
SSS 

N= 572, n(%) 

P 
value 

Low 
Community 

N= 314, n(%) 

High 
Community 

N= 204, n(%) 

P value High 
Community 

N= 502, n(%) 

Low Community 
N= 70, n(%) 

P value 

BMI (kg/m2) Mean (SD)  29.9 (7.2) 29.2 (5.7) 0.08 29.7 (7.2) 30.2 (7.1) 0.41 29.1 (5.3) 30.1 (7.7) 0.18 
Type of MI on 
admission 
  

STEMI 291 (56.2) 344 (60.1) 0.20 167 (53.2) 124 (60.8) 0.10 299 (59.6) 45 (64.3) 0.52 
NSTEMI 189 (36.5) 173 (30.2) 0.03 123 (39.2) 66 (32.4) 0.14 158 (31.5) 15 (21.4) 0.10 

Unstable Angina 28 (5.4) 50 (8.7) 0.04 18 (5.7) 10 (4.9) 0.84 41 (8.2) 9 (12.9) 0.18 
Reperfusion    395 (77.6) 444 (78.6) 0.71 238 (77.0) 157 (78.5) 0.75 390 (78.5) 54 (79.4) 1.00 

Method of 
Reperfusion 
 

Primary PCI 182 (44.5) 225 (48.3) 0.28 102 (42.3) 80  (47.6) 0.31 193 (47.3) 32 (55.2) 0.27 
Non Primary PCI 205 (50.3) 216 (46.4) 0.28 129 (53.5) 76 (45.5) 0.13 192 (47.1) 24 (41.4) 0.48 
Thrombolytics 69 (16.9) 71 (15.2) 0.52 41 (17.0) 28 (16.8) 1.00 64 (15.7) 7 (12.1) 0.56 

Peak Troponin 
T, Mean (SD) 

 8.6 (28.2) 6.1 (18.3) 0.32 6.5 (20.7) 11.2 (35.6) 0.28 6.5 (19.7) 3.9 (4.1) 0.51 

Comorbidities 
 

Angina 174 (33.6) 176 (30.8) 0.33 98 (31.2) 76 (37.3) 0.18 147 (29.3) 29 (41.4) 0.05 
Cancer 5 (1.0) 17 (3.0) 0.03 3 (1.0) 2 (1.0) 1.00 16 (3.2) 1 (1.4) 0.71 
Diabetes 99 (19.1) 71 (12.4) <0.01 56 (17.8) 43 (21.1) 0.36 65 (13.0) 6 (8.6) 0.44 
Congestive heart failure 10 (1.9) 10 (1.8) 0.83 7 (2.2) 3 (1.5) 0.78 10 (2.0) 0 (0.0) 0.62 
Hypertension 207 (40.0) 208 (36.4) 0.24 120 (38.2) 87 (42.7) 0.36 186 (37.1) 22 (31.4) 0.43 
Hyperthyroid 7 (1.4) 10 (1.8) 0.56 3 (1.0) 4 (2.0) 0.44 9 (1.8) 1 (1.4) 0.03 
Dyslipidemia 224 (43.2) 228 (39.9) 0.27 129 (41.1) 95 (46.6) 0.24 202 (40.2) 26 (37.1) 0.70 
Peripheral Artery 
Disease 

13 (2.5) 5 (0.9) 0.05 9 (2.9) 4 (2.0) 0.58 4 (0.8) 1 (1.4) 0.48 

Depression 62 (12.8) 44 (8.1) 0.01 36 (12.1) 26 (13.8) 0.58 41 (8.6) 3 (4.6) 0.34 
Renal Disease 7 (1.4) 10 (1.8) 0.64 5 (1.6) 2 (1.0) 0.71 7 (1.4) 3 (4.3) 0.11 
Previous MI 75 (14.5) 60 (10.5) 0.05 47 (15.0) 28 (13.7) 0.80 54 (10.8) 6 (8.6) 0.68 

LV Function 
(%) 

Mean (SD) 51.1 (11.5) 51.1 (9.8) 0.99 51.0 (11.0) 51.2 (12.3) 0.87 51.4 (9.9) 48.3 (9.1) 0.05 

Complications 
in hospital 

Atrial fibrillation 12 (2.3) 8 (1.4) 0.27 9 (2.9) 3 (1.5) 0.38 8 (1.6) 0 (0.0) 0.61 
Angina 25 (4.8) 27 (4.7) 1.00 16 (5.1) 9 (4.4) 0.84 23 (4.6) 4 (5.7) 0.56 
Bradycardia 12 (2.3) 10 (1.8) 0.53 7 (2.2) 5 (2.5) 1.00 9 (1.8) 1 (1.4) 1.00 
Cardiogenic Shock 3 (0.6) 5 (0.9) 0.73 1 (0.3) 2 (1.0) 0.57 5 (1.0) 0 (0.0) 1.00 
Hypotension 14 (2.7) 17 (3.0) 0.86 6 (1.9) 8 (3.9) 0.18 15 (3.0) 2 (2.9) 1.00 
Ventricular tachycardia 25 (4.8) 17 (3.0) 0.12 14 (4.5) 11 (5.4) 0.68 16 (3.2) 1 (1.4) 0.71 
Ventricular fibrillation 15 (2.9) 20 (3.5) 0.61 11 (3.5) 4 (2.0) 0.42 18 (3.6) 2 (2.9) 1.00 
Congestive heart failure 6 (1.2) 12 (2.1) 0.25 5(1.6) 1 (0.5) 0.41 9 (1.8) 3 (4.3) 0.17 
Pericarditis 4 (0.8) 4 (0.7) 1.00 1 (0.3) 3 (1.5) 0.31 3 (0.6) 1 (1.4) 0.41 
Re-infarction 4 (0.8) 2 (0.4) 0.43 2 (0.6) 2 (1.0) 0.65 1 (0.2) 1 (1.4) 0.23 

Abbreviations: SSS- subjective social status; SD- standard deviation; BMI- body mass index; PCI- percutaneous coronary intervention; MI-myocardial infarction; STEMI- ST segment elevation 
myocardial infarction; NSTEMI- Non-ST segment elevation myocardial infarction; LV- left ventricular dysfunction 
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Access to care and readmission outcomes are presented in Table 3.3 and Figure 3.2.   
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Table 3.3: Access to care and readmission outcomes 
 

a Sample sizes are those indicating difficulty in getting routine care 
b Sample sizes at one year: Low societal/Low community= 296; Low societal/High community= 198; High societal/High community = 487; High societal/Lower Community = 67 
Abbreviations: SSS- subjective social status; appt- appointment; GP- general practitioner 
 

 

   Low Societal SSS  High Societal SSS  
  Low Societal 

SSS 
N= 518, n(%) 

High 
Societal SSS 
N=572, n(%) 

 

P value Low 
Community 

N= 314, n(%) 

High 
Community 

N= 204, n(%) 

P value High 
Community 

N= 502, n(%) 

Low 
Community 
N= 70, n(%) 

P value 

No family doctor    107 (20.9) 80 (14.1) <0.01 63 (20.3) 44 (21.8) 0.74 69 (13.8) 11 (15.7) 0.71 

Difficulty accessing cardiologist  61 (15.8) 68 (15.4) 0.92 48 (20.6) 13 (8.4) <0.01 63 (16.3) 5 (9.3) 0.23 

Difficulty getting routine care  101 (20.6) 104 (19.7) 0.76 57 (18.9) 44 (23.4) 0.25 90 (19.4) 14 (22.6) 0.61 

Barriers in getting routine 
carea 

 
 

Difficulty contacting physician 33 (27.1) 33 (29.5) 0.77 20 (29.4) 13 (24.1) 0.55 29 (29.9) 4 (26.7) 1.00 
Difficulty getting appt 67 (54.5) 69 (61.6) 0.29 38 (55.9) 29 (52.7) 0.86 60 (61.9) 9 (60.0) 1.00 
No GP 30 (25.0) 23 (20.5) 0.44 13 (19.7) 17 (31.5) 0.15 19 (19.6) 4 (26.7) 0.51 
Waited too long to get appt  41 (33.9)  40 (35.4) 0.89 20 (29.9) 21 (38.9) 0.34 32 (32.7) 8 (53.3) 0.15 
Long in office wait 37 (30.8) 31 (27.4) 0.67 20 (30.3) 17 (31.5) 1.00 25 (25.5) 6 (40.0) 0.35 
Transportation 10 (8.3) 1 (0.9) 0.01 8 (11.9) 2 (3.7) 0.18 1 (1.0) 0 (0.0) 1.00 
Cost 4 (3.3) 0 (0.0) 0.12 3 (4.6) 1 (1.9) 0.63 0 (0.0) 0 (0.0) 1.00 
Information 7 (5.8) 6 (5.4) 1.00 6 (9.1) 1 (1.9) 0.13 5 (5.2) 1 (6.7) 0.59 
Unable to leave house 11 (9.2) 1 (0.9) 0.01 9 (13.6) 2 (3.7) 0.11 1 (1.0) 0 (0.0) 1.00 
Other 8 (8.3) 3 (3.1) 0.213 4 (7.7) 4 (8.9) 1.00 3 (3.6) 0 (0.0) 1.00 

Health affected by lack of 
access 

 153 (38.4) 129 (29.7) 0.01 92 (37.6) 61 (39.9) 0.67 111 (29.3) 18 (32.7) 0.64 

Readmission within one year b All Cause 64 (13.0) 53 (9.6) 0.10 35 (11.8) 29 (14.7) 0.41 47 (9.7) 6 (9.0) 1.00 
Cardiac 45 (9.1) 28 (5.1) 0.02 25 (8.4) 20 (10.1) 0.53 25 (5.1) 3 (4.6) 1.00 
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Figure 3.2: Proportions having no family doctor (Panel A), reporting that health is affected 
by lack of access to health care (Panel B), and experiencing all-cause (Panel C) and cardiac-
specific (Panel D) readmissions to hospital within one year post-discharge, by societal and 
community subjective social status 
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The low societal SSS cohort reported greater barriers to access to care compared with the high 

societal SSS cohort, with a higher proportion having no family physician (20.9% vs. 14.1%, 

p<0.01), reporting transportation and the inability to leave the house as barriers to receiving 

routine care, and reporting that health was affected due to lack of access to care (38.4% vs. 

29.7%, p<0.01). The proportion of patients who were readmitted for a cardiac diagnosis within 

one year of hospital discharge was significantly higher in the low compared to the high societal 

SSS cohort (9.1% vs. 5.1%, p=0.02) with a trend toward higher all-cause readmissions as well 

(13.1% vs. 9.6%, p=0.10). Similarly, the odds ratios of not having a family doctor, reporting that 

health was affected by lack of health care access, and cardiac readmissions were greater than 1 

for those in the low societal cohort compared with the high societal cohort (OR 1.81 [95% CI 

1.31, 2.53], 1.38 [95% CI 1.02, 1.86], and 1.76 [95% CI 1.07, 2.90] respectively), adjusting for 

age, sex, comorbidity, and type of ACS (Table 3.4).   
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			Table 3.4: Logistic regression, modeling the odds of readmissions and access to care outcomes  
 

 No family doctor Difficulty 
accessing 

cardiologist 

Difficulty accessing 
routine care 

Health affected 
by lack of access 

All-cause 
readmissions 

Cardiac 
readmissions 

UNADJUSTED       

         High societal Reference Reference Reference Reference Reference Reference 

         Low societal 1.61 (1.17, 2.21) 1.03 (0.71, 1.50) 1.06 (0.78, 1.44) 1.48 (1.11, 1.97) 1.41 (0.96, 2.07) 1.88 (1.15, 3.06) 
       
       
          High societal/ High community Reference Reference Reference Reference Reference Reference 
          High societal/ Low community 1.16 (0.58, 2.32) 0.53 (0.20, 1.37) 1.22 (0.64, 2.30) 1.18 (0.64, 2.15) 0.92 (0.38, 2.24) 0.88 (0.26, 3.00) 
          Low societal/ High community 1.74 (1.14, 2.64) 0.47 (0.25, 0.89) 1.27 (0.85, 1.92) 1.60 (1.08, 2.37) 1.61 (0.98, 2.64) 2.08 (1.13, 3.83) 
          Low societal/ Low community 1.58 (1.09, 2.30) 1.33 (0.88, 2.02) 0.97 (0.67, 1.40) 1.45 (1.03, 2.04) 1.26 (0.79, 2.00) 1.70 (0.96, 3.02) 

ADJUSTED FOR CLINICAL AND DEMOGRAPHIC FACTORSa 

         High societal Reference Reference Reference Reference Reference Reference 

         Low societal 1.81 (1.31, 2.53) 0.96 (0.64, 1.44) 0.99 (0.72, 1.35) 1.38 (1.02, 1.86) 1.30 (0.88, 1.93) 1.76 (1.07, 2.90) 
       
       
          High societal/ High community Reference Reference Reference Reference Reference Reference 

          High societal/ Low community 1.20 (0.60, 2.43) 0.53 (0.19, 1.45) 1.26 (0.66, 2.41) 1.11 (0.60, 2.06) 0.85 (0.34, 2.14) 0.76 (0.21, 2.75) 

          Low societal/ High community 2.02 (1.31, 3.12) 0.46 (0.24, 0.88) 1.20 (0.79, 1.82) 1.47 (0.98, 2.21) 1.41 (0.84, 2.34) 1.82 (0.97, 3.41) 

          Low societal/ Low community 1.76 (1.20, 2.60) 1.26 (0.81, 1.98) 0.91 (0.63, 1.33) 1.35 (0.95, 1.92) 1.19 (0.74, 1.91) 1.63 (0.91, 2.92) 

ADJUSTED FOR CLINICAL, DEMOGRAPHIC, AND SOCIOECONOMIC FACTORSb 

         High societal Reference Reference Reference Reference Reference Reference 

         Low societal 1.54 (1.05, 2.25) 0.79 (0.50, 1.26) 1.07 (0.75, 1.53) 1.32 (0.93, 1.87) 1.28 (0.81, 2.02) 1.76 (0.99, 3.12) 

          High societal/ High community  Reference Reference Reference Reference Reference Reference 

          High societal/ Low community   1.00 (0.45, 2.24) 0.62 (0.22, 1.71) 1.46 (0.72, 2.96) 1.00 (0.50, 1.98) 0.84 (0.30, 2.33) 0.53 (0.11, 2.61) 

          Low societal/ High community    1.63 (1.00, 2.66) 0.38 (0.18, 0.80) 1.33 (0.84, 2.11) 1.36 (0.86, 2.16) 1.32 (0.74, 2.36) 1.57 (0.76, 3.25) 

          Low societal/ Low community  1.48 (0.95, 2.30) 1.04 (0.62, 1.74) 0.99 (0.65, 1.51) 1.29 (0.87, 1.93) 1.21 (0.71, 2.07) 1.72 (0.90, 3.29) 

     a Adjusted for age, sex, comorbidity count, and type of acute coronary syndrome 
     b Adjusted for age, sex, comorbidity count, type of acute coronary syndrome, household income, employment status 
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Though the effects were slightly attenuated when adjusting additionally for objective SES, the 

trends remained, with low societal SSS being associated with increased barriers to access to care 

and readmissions (OR 1.54 [95% CI 1.05, 2.25], 1.32 [95% CI 0.93, 1.87], and 1.76 [95% CI 

0.99, 3.12] respectively for the outcomes above). 

 

3.4.3  Concordant versus discordant community rankings within the low societal SSS cohort 

Within the low societal SSS cohort, those with concordantly low community SSS rankings had 

similar baseline demographics and clinical characteristics compared to those with discordantly 

high community rankings (Tables 3.1 and 3.2). However, there were significant differences in 

access to care outcomes (Table 3.3 and Figure 3.2), with a higher proportion of those with 

concordantly low community rankings reporting difficulty accessing a cardiologist compared to 

those with discordantly high community rankings (20.6% vs. 8.4%, p<0.01). Of those reporting 

difficulty accessing routine care, a higher proportion of those with concordantly low community 

rankings reported that this difficulty was due to transportation, cost, and information barriers, as 

well as inability to leave the house due to the medical condition. These differences were not 

statistically significant, likely due to the low numbers reporting difficulty accessing routine care. 

There were no statistically significant differences in the readmission rates between those with 

low versus high community rankings.   

 

The odds of experiencing any of the barriers to health care access and readmission outcomes 

were not significantly different when comparing patients with concordantly low community 

rankings to those with discordantly high rankings within the low societal SSS cohort (Table 3.4). 

If having high community SSS were to mitigate the access to care barriers and readmissions, one 
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would expect the odds ratios for these outcomes to be greater for the low societal with 

concordantly low community rankings group compared to the low societal with discordantly 

high community rankings group (Table 3.4). This was not found to be the case, with the 95% 

confidence intervals for the odds ratios for these groups overlapping, and with no clear pattern 

demonstrating that one group had higher odds of worse outcomes. 

 

3.4.4  Concordant versus discordant community rankings within the high societal SSS cohort 

Within the high societal SSS cohort, patients with concordantly high community SSS rankings 

were similar to those patients with discordantly low community SSS rankings in terms of 

baseline demographics and clinical characteristics (Tables 3.1 and 3.2). There were no 

statistically significant differences in access to care and readmission rates (Table 3.3 and Figure 

3.2) or in the odds ratios of these outcomes between the concordant versus discordant 

community ranking groups (Table 3.4).   

  

3.5  Discussion 

In a cohort of hospitalized patients with acute coronary syndrome, low societal subjective social 

status is associated with increased barriers to access to care, increased cardiac readmissions, and 

a trend toward increased all-cause readmissions. Subjective social status then, appears to be an 

important measure that not only has implications for the risk of developing cardiovascular 

disease, but also has prognostic implications in those with established disease. This leads to 

fundamental questions about what SSS actually measures and how it links to cardiovascular 

health. 
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There are three main hypotheses in the literature regarding the general SSS construct and its 

relationship to health. The first is that SSS is a general self-rank of social status based on the 

average of one’s socioeconomic contributions.36,112 An example used in the SSS literature is that 

a high school graduate from an inner-city school may not have the same life chances as a student 

with extensive family resources graduating from an elite prep school, yet objective SES 

measures would consider them to have the same social status.36 SSS may therefore be a more 

comprehensive measure of overall SES taking into account past and future resource trajectories.  

A second related hypothesis is that SSS captures not only objective socioeconomic measures but 

also non-objective measures of self-worth and social position. In a qualitative study, a majority 

of participants indicated that non-objective measures such as values and altruism contributed to 

their perceived worth and social position in the community.36   

 

A third hypothesis is that SSS captures the psychosocial processes that mediate the association 

between SES and health outcomes, rather than being just another measure of SES. It posits that 

SES affects health not just in the resources that can be accessed, but that SES serves as 

“reference points for social comparison.”113 Perceptions of inferiority in a social hierarchy may 

have psychosocial consequences by acting as a source of chronic stress, and by affecting 

optimism/pessimism, sense of mastery, social supports, and ability to cope with life 

stressors.32,114 Low societal and community SSS have both been shown to be associated with 

reduced endothelial function and impaired vasodilation, increased cortisol production, and 

reduced beta adrenergic receptor responsiveness;61-63 these changes are consistent with activation 

of neuroendocrine stress pathways. Our study findings lend support to this third hypothesis, by 

showing that non-socioeconomic attributes such as social support differ between the high and 
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low SSS cohorts; additionally, when objective SES measures are added to regression models, 

there is attenuation of the associations between SSS and access to health and readmission 

outcomes, which would be expected if SES and SSS are on the same causal pathway. Despite 

this attenuation, a consistent trend remains, which suggests that SSS has independent 

associations on health and health care access over and above what is captured by traditional SES 

measures. This would also support the first two aforementioned hypotheses. Our study findings 

therefore lend support to all three hypotheses of the mechanisms that link SSS to cardiovascular 

health. 

 

The relationship between rankings on the societal versus community SSS ladders, and the 

association of this relationship with health outcomes has not been previously established. We 

have developed a novel method of examining societal and community SSS rankings 

simultaneously in a way that captures their relative positions; in doing so, we have found that the 

two ladders appear to be distinct constructs. First, objective SES measures do not seem to weigh 

heavily into community ladder rankings, though they do for societal ladder rankings. When the 

study sample was divided into low versus high societal SSS, there was no further difference in 

income, education, or employment for those with low versus high community rankings. Second, 

our findings suggest that the societal scale may take into account more than objective SES 

measures to reflect psychosocial contributions as well, with those in the high societal SSS cohort 

reporting greater social support compared to the low societal SSS cohort. Also, differences in 

rankings of the community scale cannot be ascribed purely to differences in social support as 

captured by the ESSI, as there were no further differences in ESSI scores between high and low 

community SSS patients within either the low or the high societal SSS cohorts. 
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The two SSS ladders also seem to have unique associations with health outcomes in patients with 

ACS. Though results were variable based on the outcome studied, high community rankings 

showed a trend in possibly modifying some of the access to care barriers in those with low 

societal SSS, though there did not seem to be any modifying effects for those with high societal 

SSS. Community SSS also did not modify the association between societal SSS and 

readmissions, contrary to our hypothesis. There may be numerous reasons for this. Higher social 

trust, reciprocity, social capital, and social connectedness are associated with improved health 

outcomes,115 but these concepts may not be accurately represented by the MacArthur community 

ladder; residents of neighbourhoods with high social cohesion may consider themselves more or 

less as equals with their neighbours and therefore not rank themselves highly. Secondly, there is 

no consensus as to what community SSS rankings actually capture. Based on preliminary data, it 

seems that social capital is one characteristic that may determine community SSS rankings,36 but 

social capital in itself is a vague and difficult-to-measure concept. A systematic review on the 

association between social capital and health care access has shown inconsistent effects, with 

numerous definitions and methods of operationalizing social capital;116 no single indicator of 

social capital is consistently associated with improved health care access across studies. To add 

to this confusion, community SSS likely encompasses not only social capital, but also social 

relationships, self-esteem, self-worth, and psychosocial factors such as optimism, stress, and 

anxiety.40,107,117 The lack of association between community SSS and readmissions is not 

surprising then, given the heterogeneous concepts captured in this ladder. The ladder is known to 

have lower test-retest stability compared to the societal ladder,111 and rankings are also less 

predictable on this ladder compared to the societal ladder.118 Though the community SSS ladder 
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captures some psychosocial aspect of social status, these aspects are likely heterogeneous and the 

use of a summary measure likely results in variable and weakened associations with health 

outcomes.  

 

The fundamental limitation to our study is inherent to the topic of interest, with SSS being an 

indistinct and mysterious concept. Though the theoretical basis of SSS is well-defined, how 

individuals choose to rank themselves on a social hierarchy, how this differs between the two 

SSS ladders, and what psychosocial characteristics these rankings represent remain uncertain.  

This ambiguity limits our analysis and interpretation of our findings, but also serves to highlight 

the difficulty in undertaking research around the complex construct of subjective social status. 

Other specific limitations include being underpowered to detect the type of barriers to access of 

care despite appropriate power to detect clinical outcomes of readmissions, the measurement of 

access to care variables at baseline as these may change over time, and our inclusion criterion of 

individuals needing to be fluent in English or French. This inclusion criterion may have excluded 

those with least access to care and lowest SSS, resulting in an underestimation of the association 

between low SSS and health outcomes in patients with ACS in our study. 

 

Subjective social status appears to be a social determinant of health, with previous studies 

showing associations between low SSS and mental health, self-rated health, and cardiovascular 

disease. We show that that low SSS is associated with barriers to access to care and poor health 

outcomes in patients with established coronary artery disease. Furthermore, our findings suggest 

that subjective social status is not a homogenous construct, with societal and community SSS 

representing distinct concepts. This distinction has significant implications for the development 
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of interventions. For example, programs that address the former include investment in human 

capital such as job training and job creation; interventions that address the latter include 

increasing social capital through improving community supports and community engagement.  

Future research will need to focus on clarifying the similarities and differences between the 

societal and community SSS constructs and their associations with health, as this is imperative in 

informing the prioritization and development for public health interventions.  
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CHAPTER 4:  Subjective social status and its association with social vulnerabilities: A 
cross-sectional study of medical inpatients (Thesis sub-study C) 
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4.1  Abstract 

Background: Social vulnerabilities – including low health literacy, poor social support, financial 

constraints, transportation barriers, and low priority of health maintenance – act as barriers to 

health maintenance for patients who are discharged from hospital. Given that these social 

vulnerabilities may mediate the relationship between subjective social status (SSS) and health, 

we sought to determine the associations between subjective social status (SSS) and the risk of 

these five social vulnerabilities.   

Methods:  We conducted a cross-sectional study of medical inpatients admitted to a tertiary care 

center in Calgary, Alberta. Health literacy and social support data were collected using validated 

instruments, while the other three social vulnerabilities were measured using a 51-item 

questionnaire. Two separate SSS rankings were obtained for each patient, one using society and 

the other using community as the frame of reference. Multivariable logistic regression was used 

to model the odds of each of the five social vulnerabilities in those with low versus high SSS.  

Results:  418 patients met inclusion criteria. Low societal SSS was associated with increased 

odds of transportation (OR 2.86, 95% 1.50, 5.43), social support (OR 2.23, 95% CI 1.14, 4.36), 

and health literacy barriers (OR 2.07, 95% CI 1.04, 4.10), adjusting for income and community 

SSS. Low community SSS was associated with increased odds of social support (OR 2.05, 95% 

CI 1.03, 3.81) and financial barriers (OR 2.59, 95% CI 1.27, 5.27), adjusting for income and 

societal SSS. Community SSS was found to be an effect modifier of the association between 

societal SSS and social support, where high community SSS appeared to mitigate the risk of 

social support barriers in those with low societal SSS. 
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Conclusion:  Low SSS is associated with increased social vulnerabilities that have effects on 

health maintenance and access to care. Societal and community SSS are unique constructs, with 

different associations with the social vulnerabilities. Furthermore, community SSS mitigates the 

risk of certain social vulnerabilities for patients with low societal SSS. The development of 

interventions that increase community SSS, by increasing social cohesion, engagement, and 

connectedness, may be an important avenue to explore in improving health of the population. 
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4.2  Introduction 

There is a growing understanding that health disparities among those belonging to different 

social classes stem beyond absolute income and access to resources, and exist along a gradient 

rather than being a phenomenon of the “rich” versus the “poor”. Sir Michael Marmot argues that 

above a certain basic threshold of material attainment, it is the social hierarchy that is crucial for 

well-being and health. That is, those with higher relative income have higher social status, which 

translates to greater autonomy and control over life circumstances, and more opportunities for 

social participation and engagement.87 Indeed, sub-study A (chapter 2) of this thesis 

demonstrates the importance of subjective social status on health above and beyond absolute 

income levels, where those with high SSS have lower risk of cardiovascular risk factors and 

disease. We have similarly shown in sub-study B (chapter 3) that for hospitalized patients with 

established cardiovascular disease, those with low SSS have increased risk for readmissions, 

though the reasons for this are unclear. Further complicating the picture is the difficulty in 

measuring perceived social status, and how SSS as measured by the societal ladder differs from 

SSS as measured by the community ladder. Sub-study B also suggested that high community 

SSS may mitigate some of the barriers to health care access experienced by those with low 

societal SSS, though these trends were inconsistent and not statistically significant. 

 

Two recent qualitative studies examined barriers to optimal health maintenance in patients being 

discharged from hospital.52,53 Both studies found that individual-level social vulnerabilities such 

as the presence of transportation barriers, financial barriers (such as inability to afford 

medications), low health literacy, poor social support, and low priority of health maintenance due 

to other life stressors contribute to poor coping, function, and health and may thereby lead to 
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increased re-admissions.52,53 There have not been any studies that have looked at the effect of 

subjective social status on the experience of these social vulnerabilities. This is particularly 

important, as the associations between SSS and health, disease, and health care utilization are 

less likely a result of basic material deprivation and more likely due to the experience and ability 

to overcome these social vulnerabilities.   

 

We therefore undertook a study in a cohort of Canadian medical patients being discharged from 

hospital, examining the associations between societal SSS, community SSS, on the five 

aforementioned social vulnerabilities. 

 

4.3  Methods 

4.3.1  Study population 

Study participants were patients admitted to the internal medicine service at the Foothills 

Medical Centre in Calgary, Alberta. Patients were recruited from December 2014 to October 

2015. The only inclusion criteria were that patients must be Canadian citizens or permanent 

residents (and therefore qualify for universal health care access), and that the discharge 

destination for patients must be home or an independent living facility. All patients discharged to 

a long-term care center, an assisted living facility, group home, or transferred to another service, 

hospital or a rehabilitation facility were excluded. For non-English speaking patients, translation 

was performed via family members, health care staff, or a professional translation telephone 

service as available.   
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4.3.2  Data collection 

Data were collected using a combination of validated tools and a questionnaire that was 

developed for the purposes of this study (Figure 4.1).  



 79 Figure 4.1: Measurement tools and operational definitions for explanatory and 
response variables 

 

Low Health Literacy 
Single Item Literacy Screener 

• Response on Likert scale ³ 3 
Medication Understanding Questionnaire 

• Mean score <1.5 
 
Poor Social Support 
Modified Outcomes Study Social Support Survey 

• Response of “None of the time” or “A little of the time” as to 
whether someone was available: 
o If the patient were confined in bed 
o To take the patient to the doctor 
o To help with daily chores if the patient were sick 

 
Transportation Barriers 
51-item questionnaire 

• No valid driver’s license 
• No one in household owns a car 
• Reported difficulty keeping an appointment with a health care 

provider or obtaining laboratory or radiologic investigations due 
to lack of transportation 

 
Financial Barriers 
51-item questionnaire 

• Skipping or not filling prescriptions due to cost 
• Missing an appointment with a health care provider or failing to 

obtain laboratory or radiologic investigations due to: 
o Inability to take time off work due to financial constraints 
o Inability to afford child care 

 
Low Priority of Health Maintenance 
51-item questionnaire 

• Reporting that it is “hard” or “very hard” to find the time and 
energy to focus on health 

• Reporting >1 area in life that makes it difficult to focus on 
health 

• Reported difficulty with any of the following due to other areas 
in life taking priority  
o Making recommended lifestyle changes 
o Attending medical, laboratory, or radiologic appointments 
 

 

 

         

         

       

 

 

 

         

  

 
       

 

 

LEGEND 
 

Measurement tool 
 
Operational definition 

Low Societal Subjective Social Status 
MacArthur Scale of Subjective Social Status: 
Societal Ladder 

• Ranking < 5 
 

Low Community Subjective Social Status 
MacArthur Scale of Subjective Social Status: 
Community Ladder 

• Ranking < 5 
 

Low Income 
51-item questionnaire 

• Household income < $50 000 
 

? 
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The social vulnerabilities comprised of the response variables. For each of the five social 

vulnerability domains, there were several operational definitions; each was considered as a 

separate variable and reported separately (Figure 4.1). Health literacy was assessed using the 

validated Single Item Literacy Screener (SILS) 119,120 and Medication Understanding 

Questionnaire (MUQ).121 Prior to administering the MUQ, the study team randomly selected five 

pre-admission medications for each patient from the medication reconciliation document present 

in every chart. The MUQ tests the patient’s understanding of the purposes and dosing of these 

medications. Social support was assessed using the validated 8-item Modified Outcomes Study 

Social Support Survey.122 The other social vulnerabilities (transportation barriers, financial 

barriers, and low priority of health maintenance) and the patients’ socio-demographics were 

assessed using a 51-item questionnaire. Societal and community subjective social status, which 

constituted the explanatory variables, were assessed using the societal and community 

MacArthur Scales of Subjective Social Status respectively.36  

  

4.3.3  Data analysis 

We compared baseline demographics, clinical characteristics and comorbidities for those with 

low versus high societal SSS, low versus high community SSS, and low versus high household 

income, using Fisher’s exact and Chi-square tests (for proportions) and t-tests (for continuous 

variables). We compared proportions of patients reporting presence of the five social 

vulnerabilities, for each of the variables contained within each domain, for these same groups 

using Fisher’s exact and Chi-square tests.  
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The low and high societal SSS groups were subdivided into patients with low versus high 

community SSS rankings using the agreement band approach as previously described in sub-

study B (chapter 3). Within the low societal SSS group, patients ranking themselves higher on 

the community ladder by two rungs or more were considered to have discordantly high 

community rankings; all others in the low societal group were considered to have concordantly 

low rankings. Similarly, within the high societal group, patients ranking themselves lower on the 

community ladder by two rungs or more were considered to have discordantly low community 

rankings; all others in the high societal group were considered to have concordantly high 

rankings. To assess whether high community SSS reduced the presence of social vulnerabilities, 

proportions reporting the presence of each social vulnerability for discordantly high community 

SSS versus concordantly low community SSS within the low societal SSS group were compared 

using Fisher’s exact and Chi-square tests. The same analysis was undertaken for the high societal 

SSS group and the low income group. 

 

Both unadjusted and adjusted logistic regression were undertaken, modeling the odds of 

reporting each of the five social vulnerability domains. For each domain, the social vulnerability 

was deemed to be present if any individual barrier within that domain was present. Adjustment 

for confounding was undertaken for societal SSS, community SSS, and income individually and 

also in a hierarchical manner within the logistic regression models. We assessed whether 

community SSS was an effect modifier of the association between societal SSS, income, and the 

social vulnerabilities as an interaction term within the logistic regression models. All statistical 

analyses were performed using Stata Version 14 (StataCorp LP, Texas). 
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4.4  Results 

In total, 471 inpatients were recruited into the study. Of these, 53 were excluded for the 

following reasons: 16 were not internal medicine patients, 10 were transferred to another service 

or hospital, 9 were discharged to an assisted living facility, 2 patients died, 14 withdrew consent, 

1 was not a Canadian citizen or permanent resident, and 1 was a readmission. A total of 418 

patients were included and analyzed in this study.     

 

4.4.1  Sample demographics 

The mean age of the study participants was 55.5 (SD 18.6) years. 55.4% were males, 85.2% 

reported English being their first language, and 72.4% were born in Canada. 30.5% of the 

participants were actively working, 38.9% were retired, and 9.1% were unemployed. Of the 418 

included patients, 365 provided rankings on both societal and community SSS ladders. The 

median and mean rankings on the societal ladder were 5 (IQR 5, 7) and 5.7 (SD 2.1) 

respectively, whereas the median and mean rankings on the community ladder were 5 (IQR 4,7) 

and 5.4 (SD 2.4) respectively. Spearman’s rank correlation coefficient was 0.45 between income 

and societal SSS, 0.27 between income and community SSS, and 0.48 between societal and 

community SSS. 

 

Based on the median, the sample was divided into those with low (below the median) versus 

high (at or above the median) societal SSS and community SSS rankings, and also into low (less 

than $50 000) versus high ($50 000 or more) household income. The proportions of patients in 

the low societal SSS (sSSS), low community SSS (cSSS), and low income groups who were 
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married, had any postgraduate education, and were currently employed were lower compared to 

the high societal SSS, high community SSS, and high income groups respectively (Table 4.1).   
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Table 4.1: Demographics of study population, by subjective social status and income 
 
 

  Societal SSS Community SSS Household income 

  Low (n=91) High (n=277) p-value Low (n=106) High (n=261) p-value Low (n=143) High (n=144) p-value 
Age  Mean (SD) 49.1 57.3 <0.01 50.8 57.0 <0.01 56.2 52.0 0.04 

Male  58 (63.7%) 139 (50.4%) 0.03 63 (60.0%) 135 (51.7%) 0.17 82 (57.3%) 87 (60.4%) 0.63 
First language 
English 

 76 (83.5%) 241 (87.0%) 0.39 90 (84.9%) 225 (86.2%) 0.74 119 (83.8%) 129 (89.6%) 0.17 

Born in Canada  71 (78.0%) 197 (71.4%) 0.28 82 (77.4%) 184 (70.8%) 0.24 108 (75.5%) 103 (72.0%) 0.59 
Ethnicity Caucasian 54 (60.0%) 191 (69.5%) 0.06 64 (60.4%) 179 (69.4%) 0.29 90 (63.4%) 110 (77.5%) 0.01 

Aboriginal 16 (17.8%) 21 (7.6%)  16 (15.1%) 21 (8.1%)  23 (16.2%) 5 (3.5%)  
Chinese 4 (4.4%) 16 (5.8%)  6 (5.7%) 14 (5.4%)  7 (4.9%) 7 (4.9%)  
South Asian 6 (6.7%) 12 (4.4%)  5 (4.7%) 14 (5.4%)  6 (4.2%) 5 (3.5%)  
Other 10 (11.1%) 35 (12.73%(  15 (14.2%) 30 (11.6%)  16 (11.3%) 15 (10.6%)  

Marital Status Married 26 (28.6%) 139 (50.2%) <0.01 40 (37.7%) 125 (47.9%) <0.01 46 (32.2%) 76 (52.8%) <0.01 
Common-Law 11 (12.1%) 23 (8.3%)  11 (10.4%) 23 (8.8%)  12 (8.4%) 17 (11.8%)  
Widowed 6 (6.6%) 22 (7.9%)  2 (1.9%) 26 (10.0%)  13 (9.1%) 4 (2.8%)  
Divorced/Separated 14 (15.4%) 34 (12.3%)  13 (12.3%) 34 (13.0%)  33 (23.1%) 12 (8.3%)  
Single 34 (37.4%) 59 (21.3%)  40 (37.7%) 53 (20.3%)  39 (27.3%) 35 (24.3%)  

Education Less Than High School 33 (36.7%) 39 (14.1%) <0.01 32 (30.5%) 39 (14.9%) <0.01 41 (28.7%) 15 (10.4%) <0.01 
 High School Graduate 23 (25.6%) 65 (23.5%)  30 (28.6%) 58 (22.2%)  41 (28.7%) 29 (20.1%)  
 Certificate or Diploma 9 (10.0%) 25 (9.0%)  9 (8.6%) 25 (9.6%)  18 (12.6%) 10 (6.9%)  
 Some postgraduate 16 (17.8%) 83 (30.0%)  21 (20.0%) 78 (29.9%)  30 (21.0%) 45 (31.3%)  
 Post-secondary graduate 9 (10.0%) 65 (23.5%)  13 (12.4%) 61 (23.4%)  13 (9.1%) 45 (31.3%)  

Employment Currently Working 25 (27.5%) 93 (33.6%) <0.01 31 (29.3%) 87 (33.3%) 0.20 27 (18.9%) 70 (48.6%) <0.01 
 Unemployed 15 (16.5%) 18 (6.5%)  15 (14.2%) 18 (6.9%)  15 (10.5%) 12 (8.3%)  
 Temporary LOA 3 (3.3%) 20 (7.2%)  7 (6.6%) 16 (6.1%)  12 (8.4%) 10 (6.9%)  
 Permanently Unable to Work 10 (11.0%) 15 (5.4%)  10 (9.4%) 15 (5.8%)  16 (11.2%) 5 (3.5%)  
 Retired 27 (29.7%) 114 (41.2%)  35 (33.0%) 105 (40.2%)  60 (42.0%) 38 (26.4%)  
 Other 11 (12.1%) 17 (6.1%)  8 (7.6%) 20 (7.7%)  13 (9.1%) 9 (6.3%)  
Household Income <$15 000 16 (17.6%) 26 (9.4%) <0.01 21 (19.8%) 21 (8.1%) <0.01    

$15 000 - $24 999 18 (19.8%) 19 (6.9%)  12 (11.3%) 24 (9.2%)     
$25 000 - $49 999 16 (17.6%) 37 (13.4%)  17 (16.0%) 36 (13.8%)     
$50 000 - $74 999 11 (12.1%) 33 (11.9%)  13 (12.3%) 31 (11.9%)     
$75 000 - $99 999 5 (5.5%) 25 (9.0%)  11 (10.4%) 19 (7.3%)     
$100 000 - $124 999 1 (1.1%) 17 (6.1%)  2 (1.9%) 16 (6.1%)     
$125 000 - $149 999 0 (0.0%) 7 (2.5%)  1 (0.9%) 6 (2.3%)     
$150 000 - $174 999 1 (1.1%) 6 (2.2%)  1 (0.9%) 6 (2.3%)     
$175 000 - $199 999 0 (0.0%) 6 (2.2%)  0 (0.0%) 6 (2.3%)     
≥$200 000 3 (3.3%) 19 (6.9%)  4 (3.8%) 18 (6.9%)     
Do not know, Do not wish to 
answer, or Missing 

20 (22.0%) 82 (29.6%)  24 (22.6%) 78 (29.9%)     
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  Societal SSS Community SSS Household income 

  Low (n=91) High (n=277) p-value Low (n=106) High (n=261) p-value Low (n=143) High (n=144) p-value 
Number of 
Dependents on 
Household Income 

1 36 (40.0%) 82 (29.7%) 0.38 37 (35.2%) 80 (30.8%) 0.28 77 (53.9%) 27 (18.9%) <0.01 
2 29 (32.2%) 110 (39.9%)  35 (33.3%) 104 (40.0%)  44 (30.8%) 57 (39.9%)  
3 13 (14.4%) 35 (12.7%)  19 (18.1%) 29 (11.2%)  12 (8.4%) 29 (20.3%)  
4 7 (7.8%) 29 (10.5%)  8 (7.6%) 28 (10.8%)  4 (2.8%) 20 (14.0%)  
5 or greater 5 (5.6%) 20 (7.3%)  6 (5.7%) 19 (7.3%)  6 (4.2%) 10 (7.0%)  

Currently Homeless  8 (8.3%) 6 (2.2%) <0.01 8 (7.6%) 6 (2.3%) 0.02 7 (4.9%) 2 (1.4%) 0.09 

Societal SSS Mean (SD)    4.3 (2.0) 6.2 (1.9) <0.01 4.7 (2.1) 6.4 (1.9) <0.01 

Community SSS Mean (SD) 3.9 (2.6) 5.9 (2.2) <0.01    4.8 (2.5) 5.8 (2.3) <0.01 

Abbreviations:  LOA- leave of absence; SD- standard deviation; SSS- subjective social status 
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The mean age for patients with low societal or community SSS rankings was lower than for 

patients with high rankings on these two scales. In contrast, the mean age for those with low 

income was higher than those with high income (56.2 years versus 52.0 years).   

 

4.4.2  Proportions reporting social vulnerabilities by subjective social status and income 

A significantly higher proportion of patients with low sSSS, cSSS, or income reported the 

presence of transportation social support barriers compared to those with high sSSS, cSSS, or 

income respectively (Table 4.2).   
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Table 4.2: Proportions experiencing individual social vulnerabilities, by subjective social status and household income 
 

 Societal SSS Community SSS Household Income 

 Low 
N=91 

High 
N=277 

P-value Low 
N=106 

High 
N=261 

P-Value Low 
N=143 

High 
N=144 

P-value 

Transportation Barriers          
No license 39 (42.9%) 54 (19.5%) <0.01 36 (34.0%) 59 (22.6%) 0.04 47 (32.9%) 18 (12.5%) <0.01 
No car 24 (26.4%) 24 (8.7%) <0.01 21 (19.8%) 27 (10.3%) 0.03 37 (25.9%) 5 (3.5%) <0.01 
Skipping appts due to 
transportation barriers 

24 (26.4%) 27 (9.8%) <0.01 27 (25.5%) 24 (9.2%) <0.01 29 (20.3%) 6 (4.2%) <0.01 

Any of the above 3 barriers 53 (58.2%) 75 (27.1%) <0.01 52 (49.1%) 77 (29.5%) <0.01 66 (46.2%) 24 (16.7%) <0.01 

Social Support Barriers          
Lack of help if confined in bed 18 (19.8%) 34 (12.3%) 0.08 20 (18.9%) 32 (12.3%) 0.14 30 (30.0%) 14 (9.7%) <0.01 
Lack of help if need to see a 
doctor 

19 (20.9%) 23 (8.3%) <0.01 22 (20.8%) 20 (7.7%) <0.01 24 (16.8%) 10 (6.9%) 0.01 

Lack of help for chores 22 (24.4%) 32 (11.6%) <0.01 25 (23.8%) 29 (11.2%) <0.01 34 (23.8%) 14 (9.7%) <0.01 
Any of the above 3 barriers 31 (34.4%) 48 (17.4%) <0.01 35 (33.3%) 44 (16.9%) <0.01 44 (30.8%) 20 (13.9%) <0.01 

Financial Barriers          
Skip or do not fill Rx because of 
cost 

20 (22.0%) 25 (9.1%) <0.01 25 (23.6%) 20 (7.7%) <0.01 25 (17.5%) 12 (8.3%) 0.02 

Miss appts because cannot 
afford to not work 

13 (14.3%) 12 (4.4%) <0.01 15 (14.2%) 10 (3.9%) <0.01 7 (4.9%) 12 (8.3%) 0.37 

Missed appt because cannot 
afford childcare 

2 (13.3%) 3 (6.8%) 0.54 1 (6.3%) 4 (9.3%) 0.62 1 (4.6%) 3 (10.8%) 0.30 

Any of the above 3 barriers 27 (29.7%) 34 (12.3%) <0.01 31 (29.3%) 30 (11.5%) <0.01 28 (19.6%) 19 (13.3%) 0.20 

Low Health Literacy          

Single Health Literacy Screen: 3 
or greater 

19 (21.1%) 30 (10.9%) 0.02 18 (17.1%) 32 (12.3%) 0.24 30 (21.1%) 15 (10.5%) 0.02 

Medication Understanding 
Questionnaire mean <1.5 

17 (25.4%) 38 (17.5%) 0.16 18 (24.3%) 37 (17.7%) 0.23 25 (22.7%) 8 (7.3%) 0.02 

Either of the above 2 indicating 
low health literacy 

31 (34.4%) 59 (21.3%) 0.02 31 (29.5%) 60 (23.0%) 0.23 47 (33.1%) 23 (16.0%) <0.01 

Low Priority of Health Maintenance         
Did not make lifestyle changes 
or missed tests / meds because 
other areas took priority 

46 (50.6%) 101 (36.5%) 0.02 55 (51.9%) 92 (35.3%) 0.01 62 (43.7%) 56 (38.9%) 0.47 
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 Societal SSS Community SSS Household Income 

 Low 
N=91 

High 
N=277 

P-value Low 
N=106 

High 
N=261 

P-Value Low 
N=143 

High 
N=144 

P-value 

It is hard to find the time and 
energy to focus on health 23 (25.3%) 48 (17.3%) 0.13 29 (27.4%) 41 (15.7%) 0.01 27 (18.9%) 31 (21.5%) 0.66 

More than 1 area that makes it 
difficult to focus on health 43 (47.3%) 82 (29.6%) <0.01 49 (46.2%) 74 (28.4%) <0.01 67 (47.2%) 41 (28.5%) <0.01 

Either of the above 3 indicating 
low priority of health 
 

64 (70.3%) 149 (53.1%) 0.01 73 (68.9%) 139 (52.5%) 0.01 89 (62.7%) 84 (56.9%) 0.34 

    Abbreviations: appt- appointment; Rx- prescription 
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A higher proportion of patients with low sSSS and cSSS reported experiencing financial barriers 

and low priority of health maintenance, compared to those with high sSSS and cSSS. 

Interestingly, there was no statistically significant difference in the proportion of low versus high 

income patients reporting these same barriers. In contrast, though there was no statistically 

significant difference in proportions of patients with low health literacy for those with low versus 

high cSSS, a significantly higher proportion of patients in the low sSSS and low income groups 

had low health literacy compared with their high sSSS and income counterparts.   

 

4.4.3  Logistic regression  

In univariate analysis, the odds of reporting any barrier to transportation for those with low sSSS 

were 3.76 times the odds for those with high sSSS (OR 3.76, 95% CI 2.29, 6.15). Similarly, the 

odds ratios for the other four social vulnerabilities were between 2-3, indicating that the odds of 

reporting each social vulnerability were 2-3 times higher in the low sSSS group compared to the 

high sSSS group (Table 4.3). 

 



 90 

Table 4.3: Logistic regression modeling the odds of reporting the presence of social vulnerabilities  
 

 
 

Any Transportation 
Barriers 

Overall Poor Social 
Support 

Any Financial Barriers Overall Low Health 
Literacy 

Low Priority of Health 
Maintenance 

Univariate analysis 

Low sSSS 3.76 (95% CI 2.29, 6.15) 2.50 (95% CI 1.46, 4.26) 3.00 (95% CI 1.69, 5.34) 1.94 (95% CI 1.15, 3.27) 2.10 (95% CI 1.26, 3.48) 

Low cSSS 2.30 (95% CI 1.45, 3.66) 2.45 (95% CI 1.46, 4.13) 3.17 (95% CI 1.80, 5.58) 1.40 (95% CI 0.84, 2.33) 2.00 (95% CI 1.24, 3.23) 

Low Household income 4.29 (95% CI 2.48, 7.41) 
 

2.76 (95% CI 1.53, 4.98) 1.59 (95% CI 0.84, 3.00) 2.60 (95% CI 1.48, 4.59) 1.27 (95% CI 0.79, 2.04) 

Bivariate analysis including sSSS and household income in the model 

Low sSSS 3.06 (95% CI 1.68, 5.58) 2.90 (95% CI 1.55, 5.43) 2.54 (95% CI 1.27, 5.06) 2.11 (95% CI 1.12, 3.98) 1.68 (95% CI 0.93, 3.05) 

Low Household income 3.51 (95% CI 1.96, 6.30) 2.26 (95% CI 1.20, 4.25) 1.18 (95% CI 0.60, 2.32) 2.24 (95% CI 1.19, 4.20) 1.09 (95% CI 0.65, 1.81) 

Bivariate analysis including cSSS and household income in the model 

Low cSSS 1.81 (95% CI 1.02, 3.23) 2.52 (95% CI 1.37, 4.62) 3.06 (95% CI 1.57, 5.95) 1.33 (95% CI 0.72, 2.47) 1.43 (95% CI 0.83, 2.48) 

Low Household income 4.06 (95% CI 2.30, 7.19) 2.56 (95% CI 1.38, 4.77) 1.26 (95% CI 0.65, 2.47) 2.65 (95% CI 1.43, 4.91) 1.14 (95% CI 0.69, 1.88) 

Bivariate analysis including sSSS and cSSS in the model 

Low sSSS 3.21 (95% CI 1.88, 5.49) 1.88 (95% CI 1.04, 3.37) 2.06 (95% CI 1.09, 3.89) 1.87 (95% CI 1.06, 3.32) 1.70 (95% CI 0.98, 2.94) 

Low cSSS 1.49 (95% CI 0.88, 2.50) 1.95 (95% CI 1.10, 3.45) 2.42 (95% CI 1.30, 4.51) 1.05 (95% CI 0.60, 1.86) 1.72 (95% CI 1.02, 2.89) 

Multivariate analysis including sSSS, cSSS, and household income in the model 

Low sSSS 2.86 (95% CI 1.50, 5.43) 2.23 (95% CI 1.14, 4.36) 1.76 (95% CI 0.83, 3.72) 2.07 (95% CI 1.04, 4.10) 1.52 (95% CI 0.81, 2.87) 

Low cSSS 1.25 (95% CI 0.66, 2.35) 2.05 (95% CI 1.03, 3.81) 2.59 (95% CI 1.27, 5.27) 0.99 (95% CI 0.50, 1.96) 1.30 (95% CI 0.72, 2.34) 

Low Household income 3.45 (95% CI 1.92, 6.20) 
 

2.25 (95% CI 1.19, 4.26) 
 

1.14 (95% CI 0.57, 2.28) 2.29 (95% CI 1.22, 4.31) 
 

1.08 (95% CI 0.65, 1.80) 
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When considering cSSS, odds ratios ranged between 2.00 to 3.17 for transportation barriers, poor 

social support, financial barriers, and low priority of health maintenance. The odds of having low 

health literacy in those with low cSSS were 1.40 times the odds for those with high cSSS, though 

this was not statistically significant.   

 

When sSSS, cSSS, and income were added to the logistic regression models, the effects were 

attenuated though the trends remained. When all three variables were included in the model, the 

OR for transportation barriers and low health literacy were significantly greater than 1 for sSSS. 

That is, low societal SSS was associated with a threefold higher risk of experiencing 

transportation barriers, and a twofold higher risk of having low health literacy, even when taking 

into account household income and community SSS. Similarly, low income was associated with 

a twofold higher risk of experiencing these same barriers, adjusting for both societal and 

community SSS. On the other hand, neither societal SSS nor income was associated with a 

significantly higher risk of reporting financial barriers to health care access in multivariate 

analysis, though community SSS did demonstrate this association.  

 

The odds ratios for poor social support were significantly greater than 1 for all three social status 

variables in this multivariate analysis (sSSS 2.23, 95% CI 1.14, 4.36; cSSS 2.05, 95% CI 1.03, 

3.81; and household income 2.25, 95% CI 1.19, 4.26). In contrast, no odds ratios for the three 

social status variables were significantly greater than 1 for the social vulnerability of low priority 

of health maintenance. 
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4.4.4  Effect modification by community SSS 

Recognizing that high perceived status within one’s community may decrease the impact that 

low societal SSS and low income have on the risk of social vulnerabilities, we examined whether 

community SSS was an effect modifier by dividing the sample based on concordance versus 

discordance between community and societal SSS rankings (Figure 4.2).  
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 Community Ladder 

1 2 3 4 5 6 7 8 9 10 

So
ci

et
al
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ad

de
r 

1 13 0 1 0 1 0 0 0 0 0 
2 1 4 0 0 1 0 1 0 0 0 
3 4 5 6 2 7 0 1 3 2 2 
4 2 6 4 7 5 5 2 6 0 0 
5 6 5 10 8 52 7 10 10 0 2 
6 2 0 1 3 8 8 3 6 1 0 
7 2 2 0 2 9 5 15 12 5 2 
8 2 3 2 1 3 5 12 14 3 1 
9 0 0 0 0 1 3 1 4 5 2 
10 0 1 0 0 6 2 1 0 2 4 

 

 

Where Red = Low societal subjective social status (SSS) with concordantly low community SSS; 
Orange = High societal SSS with concordantly high community SSS; Green= Low societal SSS 
with discordantly high community SSS; Blue= High societal SSS with discordantly low 
community SSS 
 

Figure 4.2: Cross-tabulation of MacArthur Scale of Subjective Social Status societal and 
community ladders, using the agreement band approach to divide the sample into four 
groups.   
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Within the low societal SSS group, we examined whether the proportions of patients 

experiencing each social vulnerability were different for those reporting concordantly low versus 

discordantly high community SSS (Table 4.4).   
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Table 4.4: Proportions experiencing individual social vulnerabilities, by concordant and discordant community subjective social status 
 

 Low Societal SSS High Societal SSS Low income 

 Low Community 
SSS (Concordant), 

N=147 

High Community 
SSS (Discordant), 

N=54 

P-
value 

Low Community 
SSS (Discordant), 

N=52 

High Community 
SSS (Concordant), 

N=112 

P-
value 

Low 
Community 
SSS, N=50 

High 
Community 
SSS, N=81 

P-
value 

Transportation Barriers   

No license 45 (30.6%) 21 (38.9%) 0.31 8 (15.4%) 19 (17.0%) 1.00 17 (34.0%) 28 (34.6%) 1.00 

No car 24 (16.3%) 11 (20.4%) 0.53 6 (11.6%) 6 (5.4%) 0.20 15 (30.0%) 20 (24.7%) 0.55 

Missed appt due to transportation 
barrier 

28 (19.1%) 12 (22.2%) 0.38 7 (13.5%) 3 (2.7%) 0.03 16 (32.0%) 11 (13.6%) 0.04 

Any of the above 3 barriers 61 (41.5%) 29 (53.7%) 0.15 15 (28.9%) 22 (19.6%) 0.23 27 (54.0%) 35 (43.2%) 0.28 

Social Support Barriers   

Lack of help if confined in bed 33 (22.5%) 5 (9.3%) 0.04 7 (13.5%) 7 (6.3%) 0.14 13 (26.0%) 15 (18.5%) 0.38 

Lack of help if need to see a doctor 29 (19.7%) 2 (3.7%) <0.01 4 (9.6%) 6 (5.4%) 0.33 16 (32.0%) 6 (7.4%) <0.01 

Lack of help for chores 35 (24.1%) 4 (7.4%) <0.01 9 (17.3%) 6 (5.4%) 0.02 17 (34.0%) 15 (18.5%) 0.06 

Any of the above 3 barriers 49 (33.8%) 5 (9.3%) <0.01 12 (23.1%) 13 (11.6%) 0.07 23 (46.0%) 19 (23.5%) 0.01 

Financial Barriers   

Skip or do not fill Rx because of 
cost 

28 (19.1%) 7 (14.0%) 0.40 3 (5.8%) 7 (6.3%) 1.00 14 (28.0%) 9 (11.1%) 0.02 

Miss appts because cannot afford to 
not work 

16 (10.9%) 4 (7.4%) 0.63 1 (1.9%) 4 (3.6%) 0.85 4 (8.0%) 3 (3.7%) 0.49 

Missed appt because cannot afford 
childcare 

2 (8.7%) 2 (25.0%) 0.43 0 (0.0%) 1 (5.0%) 0.23 0 (0.0%) 1 (8.3%) 0.40 

Any of the above 3 barriers 35 (23.8%) 12 (22.2%) 0.85 3 (5.8%) 11 (9.9%) 0.55 15 (30.0%) 11 (13.6%) 0.03 

Low Health Literacy   

Single Health Literacy Screen: 3 or 
greater 

23 (15.8%) 7 (13.0%) 0.82 9 (17.3%) 19 (9.0%) 0.19 12 (24.0%) 13 (16.1%) 0.26 

Medication Understanding 
Questionnaire mean <1.5 

29 (26.6%) 9 (21.4%) 0.68 6 (16.7%) 11 (11.6%) 0.56 11 (29.7%) 13 (20.3%) 0.34 

Either of the above 2 indicating low 
health literacy 

43 (29.5%) 14 (25.9%) 0.73 15 (29.9%) 18 (16.1%) 0.06 20 (40.0%) 21 (25.9%) 0.12 
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 Low Societal SSS High Societal SSS Low income 

 Low Community 
SSS (Concordant), 

N=147 

High Community 
SSS (Discordant), 

N=54 

P-
value 

Low Community 
SSS (Discordant), 

N=52 

High Community 
SSS (Concordant), 

N=112 

P-
value 

Low 
Community 
SSS, N=50 

High 
Community 
SSS, N=81 

P-
value 

Low Saliency of Health Maintenance    

Did not make lifestyle changes or 
missed tests/ meds because other 
areas took priority 

66 (44.9%) 24 (44.4%) 1.00 20 (38.5%) 36 (32.1%) 0.48 23 (46.0%) 34 (42.0%) 0.72 

It is hard to find the time and energy 
to focus on health 

34 (23.1%) 9 (16.7%) 0.32 9 (17.3%) 18 (16.1%) 0.83 12 (24.0%) 13 (16.1%) 0.26 

More than 1 area that makes it 
difficult to focus on health 

67 (45.6%) 17 (31.5%) 0.08 14 (26.9%) 25 (22.3%) 0.56 25 (50.0%) 35 (43.2%) 0.48 

Any of the above 3 barriers 94 (64.0%) 31 (57.4%) 0.42 29 (55.8%) 55 (49.1%) 0.50 30 (60.0%) 51 (63.0%) 0.85 

Abbreviations:  SSS- subjective social status; appt- appointment; Rx- prescription 
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There were no significant differences in the proportions of patients reporting the presence of 

transportation barriers, financial barriers, low priority of health maintenance, and having low 

health literacy within the low societal SSS group, for those with concordantly low versus 

discordantly high community SSS. In contrast, a lower proportion of low societal SSS patients 

with high community SSS rankings experienced social support barriers compared to those with 

low community SSS rankings (9.3% vs 33.8%, p<0.01). Findings were similar, though did not 

reach statistical significance, when considering the high societal SSS group, with a lower 

proportion of patients with concordantly high community SSS rankings experiencing social 

support barriers compared with patients with discordantly low community SSS rankings (11.6% 

vs 23.1%, p=0.07).   

 

In patients with low income, a lower proportion of patients with high community SSS 

experienced social support barriers, as well as financial barriers, compared to patients with low 

community SSS (23.5% vs 46.0%, p=0.01; 13.6% vs 30.0%, p=0.03 respectively). That is, 

having discordantly high community SSS appeared to result in lower prevalence of social 

vulnerabilities, specifically financial and social support barriers, for those with low income or 

low societal SSS.   

 

These results were corroborated with logistic regression modelling. The odds ratio of the 

presence of social support barriers for those with low sSSS versus high sSSS was 2.30 (95% CI 

0.97, 5.57) for those with discordantly high community SSS, compared to 3.04 (95% CI 1.02, 

9.79) for those with concordantly low community SSS. The interaction effect of community SSS 
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was statistically significant (p=0.05). These findings suggest that community SSS does indeed 

modify the association between societal SSS and social support.  

 

4.5  Discussion 

In study of medical patients being discharged from hospital, we have demonstrated that low 

societal subjective social status is associated with a two to three-fold increased risk of 

experiencing transportation barriers, social support barriers, and low health literacy, even when 

taking income into account. Similarly, low community subjective social status is associated with 

a two-fold increased risk of experiencing social support barriers, when taking income and 

societal SSS into account. That is, for those with low status, it is not the lack of material 

resources that impede the ability to access health care and maintain health, but rather the 

psychosocial consequences of low social status. Furthermore, community SSS acts as an effect 

modifier of the societal SSS – social vulnerability association, where high community SSS 

mitigates the risk of experiencing certain social vulnerabilities. 

 

Though subjective social status has previously been studied in the context of its association with 

health behaviors, self-rated health, and cardiovascular health, this is the first study, to our 

knowledge, to examine the associations between SSS and social vulnerabilities that affect health 

maintenance and health care access. The experience of and the ability to overcome social 

vulnerabilities likely act as mediators in the pathway between social status and health care 

outcomes. This exploration is therefore essential in understanding the mechanisms by which SSS 

affect health.  

 



 99 

A surprising and remarkable finding from this study is the high prevalence of patients who report 

the presence of social vulnerabilities, even amongst those with high status and high income. For 

example, 16% of those with high income have low health literacy. When considering the overall 

patient cohort, 10-30% report the presence of financial barriers that affect their ability to adhere 

to medications or attend medical appointments, and up to 25% of patients note that they have 

missed medical appointments due to lack of transportation options. Therefore, it is important to 

consider the presence of social vulnerabilities on health, not only in those with known financial 

difficulties (such as those who are homeless, or those with low household income), but in the 

entire patient population, as these social vulnerabilities exist across the resource continuum.  

Similarly, the development of interventions to mitigate these social vulnerabilities must target 

the broader population as a whole rather than only those at highest risk. 

 

Societal SSS, community SSS, and income appear to represent overlapping, but distinct 

measures of social status. The correlation coefficient between income and sSSS in our study was 

0.45, indicating that only 20% of variance was shared between these two variables. Similarly, the 

sociodemographic profiles of those with low income were not found to be the same as those with 

low SSS. For example, those with low income tended to be older than those with high income, 

whereas those with low sSSS tended to be younger than those with high sSSS. Societal SSS 

therefore seems to measure a distinct measure of social status from income.    

 

Similarly, community SSS is distinct from sSSS, having different associations with the different 

social vulnerabilities. Further, low community SSS is independently associated with increased 

risk of adverse behavioural responses to social vulnerabilities, such as skipping medications and 
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appointments in the presence of financial constraints, even when taking into account both income 

and sSSS. That is, those with low cSSS are more likely to skip medications compared with those 

with high cSSS, whereas patients with low sSSS do not report the same response when faced 

with financial limitations. Supporting the hypothesis that community SSS may reflect the ability 

to respond to vulnerabilities and barriers is the finding that high community SSS is an effect 

modifier of the societal SSS, income, and health relationship. High subjective social status in the 

community may be a marker of the ability to access and mobilize community resources, 

networks, and supports to mitigate social vulnerabilities and improve health care access. These 

findings have important implications not just in understanding the role of subjective social status 

in health, but in the development of interventions that may improve well-being and health 

outcomes.   

 

There are numerous limitations to our study. The patient cohort was recruited from a single 

center in Calgary, Canada. Those these patients represent a diverse sociodemographic group and 

have a wide variety of diagnoses and comorbidities, our findings have limited generalizability 

outside of Canadian internal medicine inpatients. Second, there are no validated tools that 

measure the presence of all five social vulnerabilities of interest to this study. Health literacy119,120 

and social support122 were assessed using validated tools. The other three social vulnerabilities 

were assessed using a survey constructed for the purposes of this study. However, questions were 

adapted from existing national surveys where possible.123,124 Furthermore, we established face 

validity of the survey through interviews of health care professionals, research personnel, and 

patients. 

 



 101 

Our findings have important implications on the development of interventions that target social 

vulnerabilities. First, interventions that focus on raising income levels, such as through income 

redistribution or raising minimum wages, need to also target improvement of perceived social 

status of the population. Because health disparities exist not simply due to disparities in absolute 

resources, but also due to the implications that having relatively more or less resources have on 

social status, policy makers must recognize the importance of social status independent of 

absolute income alone. Second, the improvement of community subjective social status may be 

an important mechanism by which health disparities may be mitigated. Community SSS appears 

to be most strongly associated with social support. Therefore, the development of strong support 

communities, whether they be disease communities, local communities, or organizational or 

religious communities, may help individuals with low income and low societal SSS to overcome 

many of the social vulnerabilities that affect their ability to maintain health. The relationship 

between social status and health is complex and multi-faceted. Our exploration of societal 

subjective social status, community subjective social status, and income reveal different ways by 

which health disparities among those with high and low status may be addressed. 

 



 102 

CHAPTER 5:  Synthesis and overriding conclusions 
 
 
Subjective social status is a relatively new concept, with a standardized measure, the MacArthur 

Scales of Subjective Social Status, developed only within the last 20 years. Though the 

relationship between SSS and mental health and self-rated health have been extensively studied, 

there has been far less literature on the associations between SSS and risk of and prognosis in 

clinical chronic disease, and on the exploration of the mechanisms by which social status and its 

psychosocial implications affect health. The program of research presented in this thesis sought 

to address these knowledge gaps. 

 

5.1  Conceptual model and synthesis of findings 

In Chapter 1, we had introduced a conceptual framework underpinning the thesis and its three 

sub-studies (Figure 5.1).   
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Societal  
SSS 

Community  
SSS 

Subjective Social Status Risk and Prevalence of Chronic Disease 

Clinical Outcomes 

Health Care Access 

Social Vulnerabilities 

Objective Socioeconomic Status 
 

• Income 
• Education 
• Occupation 

? 

Figure 5.1: Initial conceptual model of thesis 
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We had hypothesized that SSS would be associated with both risk of chronic disease as well as 

clinical outcomes in those with established disease. In addition, we also hypothesized that SSS 

would affect health care access and the experience and response to social vulnerabilities as 

possible mediators in the SSS – clinical outcomes pathway.   

 

Given the findings of the three sub-studies, we are now able to expand upon this conceptual 

model (Figure 5.2), and will summarize the thesis findings based on this expanded model.   
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Societal  
SSS 

Community  
SSS 

Low Subjective 
Social Status 

Low Objective 
Socioeconomic 
Status 
 
• Income 
• Education 
• Occupation 

Risk and Prevalence of Chronic Disease 
(Sub-Study A) 
 
  Coronary artery disease 
  Diabetes mellitus 
  Dyslipidemia 
  Hypertension 
 

Clinical Outcomes 
(Sub-Study B) 
 
  Hospital re-admissions 
 

Health Care Access 
 
(Sub-Study B) 
¯  Regular family doctor 
  Reporting that health is  
     affected by lack of access  
 
(Sub-Study C) 
  Skipping or not filling     
    medication prescriptions 
  Missing or skipping medical  
     appointments  
 

Social Vulnerabilities 
(Sub-Study C) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
  Transportation barriers 
  Health literacy barriers 
  Social support barriers 
 

  Financial barriers 
  Social support barriers 

Figure 5.2: Expanded conceptual model based on thesis findings 

LEGEND 
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effects of high 
community SSS 
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5.1.1  Associations between SSS, risk of chronic disease, and clinical outcomes 

In sub-study A, we found that low societal SSS was associated with an increased risk of coronary 

artery disease, and an increased risk of three out of four chronic cardiovascular risk factors – 

diabetes mellitus, dyslipidemia, and hypertension. These associations remained significant even 

with adjustment for objective socioeconomic status indicators, suggesting that perceived social 

status influences risk of chronic disease beyond the absolute effects of income, education, and 

occupation. There was also a trend toward increased obesity with low societal SSS, though this 

was not statistically significant. Similarly, in sub-study B, low societal SSS was shown to 

increase the risk of poor clinical outcomes, that is, cardiac readmissions, one-year post-

discharge, for patients with acute coronary syndrome. Therefore, SSS not only affects risk of 

developing illness, but is also associated with worse outcomes in those who have chronic 

disease. 

 

5.1.2  Health care access and social vulnerabilities as mediators in the SSS – health 

relationship 

Recognizing that the SSS – health relationship is complex and multifactorial, including 

behavioural, neuroendocrine, and psychosocial pathways, we sought to explore the ways in 

which SSS affects modifiable barriers that thereby affects health. That is, if SSS affects health 

through the presence of modifiable barriers, then these barriers may be able to be targeted in 

health and policy interventions. Indeed, in sub-study B, we found that low SSS affects health 

care access, where those with low SSS more frequently report not having a regular family 

physician, and that the lack of health care access affects their health. The issue of decreased 

health care access in those with low SSS was corroborated by findings from sub-study C, which 
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showed that low perceived social status was associated with increased risk of skipping or not 

filling prescription medications, and missing medical appointments due to transportation and 

financial barriers, even when adjusting for the effects of income. This same study revealed that 

the issue of reduced health care access may be due to the experience of and response to social 

vulnerabilities. Those with low SSS experienced more financial, social support, health literacy, 

and transportation barriers compared to those with high SSS. This inability to overcome social 

barriers leads to reduced access to health care and reduced access to the resources necessary for 

health maintenance, which may then lead to worse clinical outcomes.   

 

5.1.3  SSS versus SES 

Subjective social status, regardless of the frame of reference, is not simply another measure of 

SES and cannot be replaced by proxies for social status (e.g. income). Similar to the literature, 

we have found that objective SES measures are correlated more strongly with societal SSS 

rankings compared with community SSS, with correlation coefficients of 0.45 and 0.27 

respectively. In addition, the socio-demographics of those with low versus high income were not 

the same as those with low versus high societal SSS or community SSS. For example, those who 

were older tended to have lower income but higher SSS. This would be consistent with Hu et 

al.’s hypothesis that SSS is a measure of achievement throughout the life course in the elderly, 

and therefore reflects cumulative social status.26 In contrast, income alone would be a less 

accurate assessment of social status, especially in the elderly, given that it is only relevant to a 

single time-point rather than an overall trajectory. 
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5.1.4  Differences between societal and community SSS 

There has been minimal study of the similarities and differences in societal versus community 

SSS in the literature. In addition, few studies compare and contrast how these two types of SSS 

affect health. Though there is overlap, sub-studies B and C in this thesis support that societal and 

community SSS are distinct measures that are not interchangeable. Further, societal SSS and 

community SSS seem to have different associations with social vulnerabilities, and may 

represent very different dimensions of social status. Low societal SSS is associated with health 

literacy, transportation, and social support barriers, while low community SSS is associated with 

financial and social support barriers.  

 

We have also found that community SSS appears to be an effect modifier of the relationship 

between societal SSS and health. Sub-study B suggested that amongst those with low societal 

SSS, those with discordantly high community SSS experienced fewer access to health care 

barriers compared to those with low community SSS. This study suggested that the experience of 

social vulnerabilities (specifically cost, transportation, and language) may have resulted in 

differences in health care access, though the trends were not statistically significant. These 

findings were corroborated by sub-study C, which showed that those with low community SSS 

appeared to respond adversely to social vulnerabilities, by skipping medications or appointments 

when financial barriers arose. Furthermore, amongst those with low societal SSS, patients with 

concordantly low community SSS reported significantly more social support barriers compared 

to those with high community SSS. Having high community SSS may therefore mitigate the 

social vulnerabilities experienced by those with low societal SSS, by empowering individuals to 

effectively mobilize their social support networks and community resources to respond to these 

social vulnerabilities so that health care access and health maintenance are not compromised.   
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5.2  Implications and next steps 

Though a thorough understanding of subjective social status and the ways in which it affects 

health are important, continued description of health disparities without reflecting upon 

actionable changes is insufficient. Based on our findings, we have identified next steps for future 

research, as well as potential interventions that reduce the social gradient to improve population 

health. 

 

5.2.1  Future research 

Due to the complexity of the SSS – health association, with many possible mediators and 

moderators, there is much to be done to further disentangle this relationship. Of utmost priority is 

the need to understand the determinants of community and societal subjective social status. 

Currently, the only evidence available as to how individuals assign themselves a rank in the 

social hierarchy is based on preliminary, unpublished data presented by the MacArthur Research 

Network.36 A qualitative study of a heterogeneous group of participants would be valuable to 

delineate to what extent objective SES weighs into community and societal SSS, which 

psychosocial factors contribute to community and societal SSS, how the two types of SSS differ, 

and what specific reference group is being used for the community SSS scale. A better 

understanding of the SSS construct itself is pertinent in the development of upstream 

interventions. As it currently stands, we can only assume that interventions that have 

psychosocial benefits also improve perceived social status. Development of more specific and 

nuanced interventions depends upon a better understanding of the factors that determine 

subjective social status. 
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A second area for future research is the need to establish not just an association between SSS and 

health, but causation. The majority of studies in the literature on SSS are cross-sectional in 

nature. Similarly, though we assessed clinical outcomes longitudinally in thesis sub-study B, 

health access variables were studied cross-sectionally, at the time that data on SSS were 

collected. Sub-study C on the associations between SSS and social vulnerabilities had a similar 

cross-sectional design. Without longitudinal cohort studies, there is question as to whether 

reverse causation is possible, where poor health negatively affects subjective social status. This 

issue has been thoroughly examined in the SES- health association, and reverse causation has 

been determined to be unlikely due to the effects that childhood SES and educational attainment 

in youth have on adult health (outside of adult SES influences), the association between the SES 

of the head of the household on the health of family members, and the effect of income on the 

health of retired individuals (i.e. where reverse causation would not apply because income does 

not depend on health for non-working or retired individuals).15,16 Given that SSS and SES are 

closely linked with SES being an important determinant of SSS, SSS likely does have similar 

important effects on health rather than the reverse. However, until similar longitudinal studies 

are done using SSS, there will be continued doubt as to whether the SSS-health relationship is 

causal. 

 

5.2.2  Potential interventions and next steps 

In 2010, the Marmot Review was published, in response to a request by the British government 

for a review of evidence-based recommendations to reduce health disparities.93 This review 
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provides recommended strategies that are directly relevant here. Rather than re-iterating all six 

policy recommendations, we have focused on three pertinent areas for potential intervention. 

 

Given that subjective social status arises from a social hierarchy, one way to improve SSS is to 

reduce the social gradient. The provision of a basic minimum income for healthy living is one 

method that can be used to achieve this, where all citizens are provided with sufficient funds 

needed to pay for nutritious diets, physical activity options, social interactions, transportation, 

and hygiene.93 That is, this basic income would provide the resources needed to effectively 

participate and engage in society. Finland has embarked on a two-year trial of 200 participants.  

These participants will be randomly selected from citizens receiving unemployment benefits, and 

each are guaranteed to receive 560 euros per month, regardless of whether individuals eventually 

find employment.125 The goal of this intervention, other than providing a basic income required 

for healthy living, is to encourage societal participation, increase employment by removing 

disincentives, and increase social capital by allowing individuals to contribute to their 

communities.125  

 

A second area for intervention is in the improvement of employment opportunities and the work 

environment. Given that subjective social status is determined not just by the income resulting 

from employment, but also from feeling valued, respected, and from contributing to others and 

the society, an improvement in the quality of jobs is important to improving overall SSS. There 

is moderately strong evidence that low levels of control at work and the presence of bullying 

increase depressive symptoms.126 Similarly, a low effort to reward ratio, lack of support, and lack 

of justice at work are also detrimental to mental health.126,127 Work environments should 
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therefore be enhanced to provide opportunities for personal and professional growth, and to 

increase flexibility to allow employees greater control of their work and work-life balance.93 

 

The third area of focus for the development of interventions is in improving social cohesion. The 

literature has shown that increased social inclusion, social capital, diversity, social trust, and 

increased group membership are all associated with improved health and lower mortality.31,128 

Our findings support the importance of social cohesion and engagement, where high community 

SSS seems to mitigate the experience of social vulnerabilities, by increasing social support and 

resources. Interventions that address social isolation and improve community supports and 

participation are therefore likely to be beneficial for well-being and health. Interventions that 

have demonstrated effectiveness include social support groups,129 community-based exercise 

programs,129 and formation of clubs of individuals with common interests.130 Passive 

interventions, such as home visits, appear to be less effective than interventions that encourage 

active social participation and contact.131 Volunteering appears also to improve sense of mastery, 

life satisfaction, and social support,131 and therefore likely to increase community subjective 

social status as well. An example of such an intervention that shows great promise is inter-

generational mentorship programs. Not only are there benefits to the adult or senior mentors, but 

the youth mentees also show improvements in social skills, development of social relationships, 

self-esteem, and mental health.132 There is potential with these mentorship programs to improve 

social support and subjective social status for all involved parties.   
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5.3  Final comments 

This program of research has contributed to the literature in several important ways. We have 

shown that subjective social status is an important determinant of health, influencing both risk of 

and outcomes in chronic disease. Furthermore, we have begun to disentangle the pathways by 

which subjective social status affects health, by affecting the experience and response to social 

vulnerabilities, thereby affecting access to health care and the resources needed to maintain 

health. Lastly, we have shown that community and societal subjective social status are distinct 

constructs, and that having high perceived status in the community may mitigate some of the 

risks associated with having low societal subjective social status.   

 

Our findings are widely relevant to individuals, administrators, system planners, and 

government. As citizens, we must reflect on the anchor holds upon which we base our status and 

worth. Connecting with communities, neighbors, and groups is of utmost importance, given its 

potential to positively influence our perceived status and thereby our health. Within the health 

care system, health care providers must recognize that subjective social status is a social 

determinant of health. Not only is it important to understand a patient’s objective background in 

terms of income, occupation, and education, but their social connections and contributions are 

also important in their experience of and ability to cope with social vulnerabilities that may 

ultimately affect their ability to optimize health and well-being. Our findings are relevant even to 

the upper echelons of leadership and government. Health system planners and the Ministry of 

Health may consider different paradigms of care provision that consider the importance of social 

status and connection. This may mean re-directing efforts away from institutionalized care, such 

as long-term care facilities for the elderly, and focusing rather on funding policies and programs 
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that provide better social connection and supports, such as personal health care aids and family 

caregivers. In sum, the study of subjective social status and its health consequences is not merely 

a nebulous concept of interest. An understanding of subjective social status is crucial in the 

development of tangible policy changes and interventions that can be applied to improve the 

well-being of those with low perceived social status and to diminish the social hierarchy in 

which we live. 
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Appendix A: Search strategy in Medline 

 
1. exp Social Class/ 
2. exp Self Concept/ 
3. exp Social Perception/ 
4. 2 or 3 
5. 1 and 4 
6. (social status* or social position* or social standing* or social class* or social rank* or 
socioeconomic status* or socioeconomic position* or socioeconomic standing* or 
socioeconomic class* or socioeconomic rank*).ti,ab. 
7. (perceiv* or subjective* or perception* or belief*).ti,ab. 
8. ((perceiv* or subjective* or perception* or belief*) adj4 (social status* or social position* or 
social standing* or social class* or social rank* or socioeconomic status* or socioeconomic 
position* or socioeconomic standing* or socioeconomic class* or socioeconomic rank*)).ti,ab. 
9. 4 and 6 
10. 5 or 8 or 9 
11. limit 10 to ("all infant (birth to 23 months)" or "all child (0 to 18 years)") 
12. 10 not 11 
13. limit 10 to "all adult (19 plus years)" 
14. 12 or 13 
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Appendix B: Copyright permission for use of MacArthur Scales of Subjective Social Status 
 

  



From: Clancey, Kaitlin Kaitlin.Clancey@ucsf.edu
Subject: RE: Permission for use of MacArthur Scales of Subjective Social Status images in MSc thesis

Date: January 5, 2017 at 3:08 PM
To: Karen Tang klktang@ucalgary.ca

Hello Karen,
 
I can help with you this. I have attached the Ladder packet, please read through and follow the
guidelines. We are okay with you using the images, we just ask you cite them.
 
Thank you!
Kaitlin Clancey
Program Assistant
Center for Health and Community
University of California, San Francisco
3333 California Street, Suite 465
San Francisco, CA 94118
Email: Kaitlin.clancey@ucsf.edu
Phone: (415) 476-7408
 
 
 
From: Da Luz, Michael 
Sent: Wednesday, January 04, 2017 2:49 PM
To: Karen Tang
Cc: Clancey, Kaitlin
Subject: RE: Permission for use of MacArthur Scales of Subjective Social Status images in MSc thesis
 
Hello Karen,
 
I am no longer with the Center for Health & Community and MacArthur Research Network on
SES and Health. I’ve forwarded this email to my old colleagues who will respond to you soon.
 
Thank you,  
 
Michael Da Luz
Financial Analyst
UCSF School of Medicine
Dean’s Office Financial Affairs Unit
3333 California Street, Suite 105
San Francisco, CA 94118
Tel: 415-502-0365
Fax: 415-514-2759
Email: Michael.DaLuz@ucsf.edu
M-F: 7:30am to 4:30pm
 
From: Karen Tang [mailto:klktang@ucalgary.ca] 
Sent: Wednesday, January 04, 2017 2:44 PM
To: Da Luz, Michael
Subject: Permission for use of MacArthur Scales of Subjective Social Status images in MSc thesis
 
Dear MacArthur Research Network on SES and Health, 
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I am preparing my thesis as an MSc candidate at the University of Calgary.  The thesis is
entitled “Subjective social status and its associations with social vulnerabilities and health”.
 
I hope to include exact images of the SES/US and community ladders in this thesis, given its
relevance and importance to the thesis.  I am requesting your permission to reproduce these
images in the thesis document.  The images in question are from:
http://www.macses.ucsf.edu/research/psychosocial/usladder.php
http://www.macses.ucsf.edu/research/psychosocial/commladder.php
 
 
Once submitted, the thesis document will be added to the University of Calgary Theses
Repository (http://theses.ucalgary.ca)  and Library and Archives Canada (http://www.bac-
lac.gc.ca/eng/services/theses/Pages/theses-canada.aspx).  By signing a non-exclusive license
with Library and Archives Canada, I will be giving permission for them to save, reproduce,
and make the thesis available (either electronically or in print), for non-commercial
purposes, to the public.  
 
I thank-you kindly for your consideration.  Please let me know if I can provide any further
clarification.
 
Best Regards,
 
Karen Tang
MSc student
University of Calgary
 
 
 

1. Cover letter 
for ladders.doc

2. Ladder Figure 
Questi…res.pdf

3. Objective & 
Subjec…en.pdf

4. Subjective & 
Objecti…en.pdf

5. Singh-
Manou…allII.pdf

6. Adolescents' 
Percep…tus.pdf
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 UNIVERSITY OF CALIFORNIA, SAN FRANCISCO 
 
 
	

  BERKELEY    •   DAVIS    •   IRVINE    •   LOS ANGELES    •   RIVERSIDE    •   SAN DIEGO    •   SAN FRANCISCO  S      SANTA BARBARA    •   SANTA CRUZ 
	

 
 
 
HEALTH PSYCHOLOGY PROGRAM      3333 CALIFORNIA STREET, SUITE 465 
         SAN FRANCISCO, CALIFORNIA 94143-0848  
         TEL: (415) 476-7407     FAX: (415) 476-7744 
 
 
 
 
 
 

April 24, 2017 
 
 

Dear Colleague, 
  

I’m pleased that you are interested in our measure of subjective social status.  The MacArthur Subjective 
Status Scale (SSS) was designed to assess self-perceived social ranking.  Previous research has examined social 
class identification, but generally found little variance in how individuals label themselves: the vast majority 
identify themselves as middle class.  Despite the fact that there are only moderate intercorrelations amongst the 
different indictors of SES (income, education, occupation), each of these indicators has shown relationships 
with health.  These associations may be due to the unique set of resources associated with each indicator and/or 
to the common element of social stratification represented in each measure.   

 
The MacArthur SSS was developed to capture the common sense of social status across the SES 

indicators.   In an easy pictorial format, it presents a "social ladder" and asks individuals to place an "X" on the 
rung on which they feel they stand.   There are two versions of the ladder: one linked to traditional SES 
indicators (SES ladder) and the second linked to standing in one's community (community ladder).  The 
difference between these two ladders may be of particular interest in poorer communities in which individuals 
may not be high on the SES ladder in terms of income, occupation, or education, but may have high standing 
within social groups such as a religious or local community.   Insofar social standing has beneficial effects on 
biological processes related to health, standing on the community ladder may be as important as standing on the 
SES ladder.  Ideally, it would be best to use both ladders (and, if so, one should have participants complete the 
community ladder first so responses to it aren't keyed to the SES indicators which are described for the SES 
ladder).  If the research is investigating traditional SES, it will be of particular importance to use the SES ladder 
to be able to make comparisons between objective and subjective SES.   

 
The scoring is simple.  It is scored “1” if there is an “X” on the lowest rung or in the space just above it, 

“2” for the next rung or in the space above, and so on, up to the top rung which is scored “10.” 
 
Also attached are copies of four papers which report on the ladder.  The four papers are: 

 
Adler, N.E., Epel, E. Castellazzo, G., & Ickovics, J. (2000). Relationship of subjective and objective social status with 

psychological and physiological functioning: Preliminary data in healthy white women. Health Psychology, 19(6), 
586-592. 

 
Ostrove, J.M., Adler, N.E., Kuppermann, M., & Washington, A. E. (2000). Objective and subjective assessments of 

socioeconomic status and their relationship to self-rated health in an ethnically diverse sample of pregnant women. 
Health Psychology, 19(6), 613-618. 
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Goodman, E., Adler, N.E., Kawachi, I., Frazier, A.L., Huang, B., & Colditz, G.A. (2001). Adolescents’ perceptions of 

social standing: Development and evaluation of a new indicator. Pediatrics, 108(2) Retrieved August 30, 2001, 
from http://www.pediatrics.org/cgi/content/full/108/2/e31 

 
Singh-Manoux, A., Adler, N.E., & Marmot, M.G. (2003). Subjective social status: Its determinants and its association 

with measures of ill-health in the Whitehall II study. Social Science and Medicine, 56, 1321-1333. 
 

A number of researchers are now using the ladders, and it will be very valuable to be able to link the 
findings to examine the relationship of subjective and objective measures and of subjective rankings with health 
in different populations.  If you use the ladder, I would appreciate it if you would let me know what you find.  It 
would be good if you would cite it as the “MacArthur Scale of Subjective Status” with reference to the 
validation papers.  If you would like any further collaboration on your work with the ladder, please let me 
know.   
 
Sincerely, 
 
Nancy E. Adler, Ph.D. 
Professor of Medical Psychology 
Chair, MacArthur Network on SES & Health 
 
NEA:mv 
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Appendix C: Co-Author permissions for inclusion of manuscripts into thesis 
 



From: Jenny Godley jgodley@ucalgary.ca
Subject: Re: Permission request to include manuscripts into MSc thesis

Date: January 4, 2017 at 5:16 PM
To: Karen Tang klktang@ucalgary.ca

Of course!
- Jenny

From: Karen Tang
Sent: Wednesday, January 4, 2017 3:54:57 PM
To: Jenny Godley
Subject: Permission request to include manuscripts into MSc thesis
 
Hi Jenny,

I am preparing my MSc dissertation, entitled “Subjective social status and its associations with social vulnerabilities and health”.

I am seeking your permission as a co-author to include our two manuscripts, titled Association between subjective social status and 
cardiovascular disease and cardiovascular risk factors:  A systematic review and meta-analysis and An exploration of the subjective 
social status construct in patients with acute coronary syndrome, into the thesis.  Each manuscript will form a chapter of the thesis, 
and comprises two of three sub-studies that are included.

Once submitted to the University of Calgary, the thesis document will be added to the University of Calgary Theses Repository 
(http://theses.ucalgary.ca)  and Library and Archives Canada (http://www.bac-lac.gc.ca/eng/services/theses/Pages/theses-
canada.aspx).  By signing a non-exclusive license with Library and Archives Canada, I will be giving permission for them to save, 
reproduce, and make the thesis available (either electronically or in print), for non-commercial purposes, to the public.  

Thank-you so much for your consideration,

Karen
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From: Ruksana Shirin Rashid rsrashid@ucalgary.ca
Subject: Re: Permission request to include manuscript into MSc thesis

Date: January 4, 2017 at 9:21 PM
To: Karen Tang klktang@ucalgary.ca

Hi Karen,

Nice to hear from you. Please go ahead.
Thanks. 

Regards,
Ruksana

Ruksana Rashid
M.B.B.S., MPH, M.Sc.

587-894-2773 (cell)

From: Karen Tang
Sent: Wednesday, January 4, 2017 4:01:13 PM
To: Ruksana Shirin Rashid
Subject: Permission request to include manuscript into MSc thesis
 
Hi Ruksana,

I am preparing my MSc dissertation, entitled “Subjective social status and its associations with social vulnerabilities and health”.

I am seeking your permission as a co-author to include our manuscripts, titled Association between subjective social status and 
cardiovascular disease and cardiovascular risk factors:  A systematic review and meta-analysis into the thesis.  The manuscript will 
form a chapter of the thesis, and comprises one of three sub-studies that are included.

Once submitted to the University of Calgary, the thesis document will be added to the University of Calgary Theses Repository 
(http://theses.ucalgary.ca)  and Library and Archives Canada (http://www.bac-lac.gc.ca/eng/services/theses/Pages/theses-
canada.aspx).  By signing a non-exclusive license with Library and Archives Canada, I will be giving permission for them to save, 
reproduce, and make the thesis available (either electronically or in print), for non-commercial purposes, to the public.  

Thank-you so much for your consideration,

Karen
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From: William Ghali wghali@ucalgary.ca
Subject: Re: Permission request to include manuscripts into MSc thesis

Date: January 4, 2017 at 4:27 PM
To: Karen Tang klktang@ucalgary.ca

Thank you for your email Karen.  

I grant permission for this for both manuscripts.       
Bill

From: Karen Tang
Sent: Wednesday, January 4, 2017 3:56 PM
To: William Ghali
Subject: Permission request to include manuscripts into MSc thesis
 
Hi Bill,

I am preparing my MSc dissertation, entitled “Subjective social status and its
associations with social vulnerabilities and health”.

I am seeking your permission as a co-author to include our manuscripts,
titled Association between subjective social status and cardiovascular disease and
cardiovascular risk factors:  A systematic review and meta-analysis and An
exploration of the subjective social status construct in patients with acute coronary
syndrome, into the thesis.  Each manuscript will form a chapter of the thesis, and
comprises two of three sub-studies that are included.

Once submitted to the University of Calgary, the thesis document will be added to
the University of Calgary Theses Repository (http://theses.ucalgary.ca)  and Library
and Archives Canada (http://www.bac-lac.gc.ca/eng/services/theses/Pages/theses-
canada.aspx).  By signing a non-exclusive license with Library and Archives
Canada, I will be giving permission for them to save, reproduce, and make the
thesis available (either electronically or in print), for non-commercial purposes, to
the public.  

Welcome to the Theses Canada Portal - Library and
Archives ...
www.bac-lac.gc.ca

Theses Canada, launched in 1965 at the request of the deans of Canadian graduate
schools, is a collaborative program between Library and Archives Canada (LAC) and ...

132



Thank-you,

Karen

The Vault at the University of Calgary:Home
theses.ucalgary.ca

This repository is a digital archive of University of Calgary theses submitted after June
28, 2012. How to submit: You may submit your thesis to this repository, if ...
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From: Louise Pilote, Dr. Louise.Pilote@mcgill.ca
Subject: Re: Permission request to include manuscript into MSc thesis

Date: January 4, 2017 at 3:56 PM
To: Karen Tang klktang@ucalgary.ca

Hi Karen
Sure I am good with that. 
Is the manuscript submitted anywhere at the current time?
Happy New Year
Louise
Sent from my iPhone

On Jan 4, 2017, at 5:52 PM, Karen Tang <klktang@ucalgary.ca> wrote:

I am seeking your permission as a co-author to include our manuscript
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From: Karen Tang klktang@ucalgary.ca
Subject: Permission request to include manuscript into MSc thesis

Date: January 4, 2017 at 3:51 PM
To: Louise Pilote - McGill Louise.Pilote@mcgill.ca

Hi Louise,

I am preparing my MSc dissertation, entitled “Subjective social status and its associations with social vulnerabilities and health”.

I am seeking your permission as a co-author to include our manuscript, titled An exploration of the subjective social status construct in 
patients with acute coronary syndrome, into the thesis.  This manuscript will form a chapter of the thesis, and comprises one of three 
sub-studies that are included.

Once submitted to the University of Calgary, the thesis document will be added to the University of Calgary Theses Repository 
(http://theses.ucalgary.ca)  and Library and Archives Canada (http://www.bac-lac.gc.ca/eng/services/theses/Pages/theses-
canada.aspx).  By signing a non-exclusive license with Library and Archives Canada, I will be giving permission for them to save, 
reproduce, and make the thesis available (either electronically or in print), for non-commercial purposes, to the public.  

Thank-you so much for your consideration,

Karen
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2017-04-24, 10)36 PMRe: PRAXY "SSS Concordance"

Page 1 of 3https://email.albertahealthservices.ca/owa/?ae=Item&t=IPM.Note&…6YbvWz24cvAHugHa0EAABpnd4t0wj0Qo1PIqYuOdGFAAAPpPgoAAAJ&a=Print

Re: PRAXY "SSS Concordance"
Hassan Behlouli [hassan.behlouli@rimuhc.ca]
Sent: January 10, 2017 11:05 AM

To: Jasmine Poole [jasmine.poole@rimuhc.ca]; Karen Tang

  

hello Karen

it is ok 

good luke for your thesis

Hassan Behlouli, Ing. PhD Biostatistician
Division of Clinical Epidemiology 
Research Institute of the McGill University Health Centre
hassan.behlouli@rimuhc.ca | 514.934.1934 - 44746
hassanbehlouli@hotmail.com

From: Jasmine Poole
Sent: January 10, 2017 5:50:22 AM
To: Hassan Behlouli
Subject: Fw: PRAXY "SSS Concordance"
 
Hassan tu peux répondre à Karen Tang svp
Voir son message ci  dessous 
SVP  lui envoyer message directement 

Karen.Tang@albertahealthservices.ca
Merci
Jasmine

NOTE: My email address has changed to jasmine.poole@rimuhc.ca
Please update your contact list and use this address in the future. Thank you!

Jasmine Poole
Coordinator for Dr. Louise Pilote's Research Team
Division of Clinical Epidemiology,
McGill University Health Centre (MUHC)
687 Pine Avenue West, V Building, Room V0.12
Montreal, QC  H3A 1A1
Tel: 514-934-1934, extension 1-44163
Fax: 514-934-8293
jasmine.poole@rimuhc.ca
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From: Karen Tang klktang@ucalgary.ca
Subject: Permission request to include manuscript into MSc thesis

Date: January 4, 2017 at 3:52 PM
To: Hassan Behlouli Hassan.Behlouli@clinepi.mcgill.ca

Hi Hassan,

I am preparing my MSc dissertation, entitled “Subjective social status and its associations with social vulnerabilities and health”.

I am seeking your permission as a co-author to include our manuscript, titled An exploration of the subjective social status construct in 
patients with acute coronary syndrome, into the thesis.  This manuscript will form a chapter of the thesis, and comprises one of three 
sub-studies that are included.

Once submitted to the University of Calgary, the thesis document will be added to the University of Calgary Theses Repository 
(http://theses.ucalgary.ca)  and Library and Archives Canada (http://www.bac-lac.gc.ca/eng/services/theses/Pages/theses-
canada.aspx).  By signing a non-exclusive license with Library and Archives Canada, I will be giving permission for them to save, 
reproduce, and make the thesis available (either electronically or in print), for non-commercial purposes, to the public.  

Thank-you so much for your consideration,

Karen
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From: Maria Santana mjsantan@ucalgary.ca
Subject: Re: SSS and Social Vulnerabilities- Permission request and Feedback

Date: February 8, 2017 at 11:35 AM
To: Karen Tang klktang@ucalgary.ca, Doreen Rabi (AHS) doreen.rabi@albertahealthservices.ca, Braden Manns (AHS)

braden.manns@albertahealthservices.ca
Cc: William Ghali wghali@ucalgary.ca

Karen,

Permission granted!

Maria

Maria Jose Santana, MPharm, MRPharmS, PhD
 
Research Assistant Professor
Associate Director SPOR Methods Platform
 
O’Brien Institute for Public Health
Cumming School of Medicine
University of Calgary
www.w21c.org
www.themethodshub.com
mjsantan@ucalgary.ca
1-403-210-6263
 
TMH logo signature

Email Signature SPOR_platform_methods_support

From: Karen Tang
Sent: Thursday, February 2, 2017 3:36:23 PM
To: Doreen Rabi (AHS); Maria Santana; Braden Manns (AHS)
Cc: William Ghali
Subject: SSS and Social Vulnerabilities- Permission request and Feedback
 
Dear all,

As you know, I’ve drafted a manuscript paper, titled Subjective social status and its association with social vulnerabilities: A cross-
sectional study of medical inpatients, based on our readmissions study.  I have a couple of questions/requests:

1)  I am seeking your permission as a co-author to include a version of this manuscript into my MSc thesis for final submission.  The
manuscript forms a chapter of the thesis, and comprises one of three sub-studies that are included.

Once submitted to the University of Calgary, the thesis document will be added to the University of Calgary Theses Repository
(http://theses.ucalgary.ca)  and Library and Archives Canada (http://www.bac-lac.gc.ca/eng/services/theses/Pages/theses-
canada.aspx).  By signing a non-exclusive license with Library and Archives Canada, I will be giving permission for them to save,
reproduce, and make the thesis available (either electronically or in print), for non-commercial purposes, to the public.  
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2)  Do you have any feedback about this manuscript (attached, along with the 5 tables + 1 figure)?  We are hoping that it is close to
being ready for submission to a journal.  We do not have a single target journal in mind, though it will likely be a public health journal.
 Any suggestions are welcome.

Thanks so much for your support and feedback,

Karen
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From: William Ghali wghali@ucalgary.ca
Subject: Re: SSS and Social Vulnerabilities- Permission request and Feedback

Date: February 5, 2017 at 1:23 AM
To: Karen Tang klktang@ucalgary.ca

I consent to inclusion of this in the thesis.  

I'll provide comments on the manuscript soon so that you can submit.  

From: Karen Tang
Sent: Thursday, February 2, 2017 3:36 PM
To: Doreen Rabi (AHS); Maria Santana; Braden Manns (AHS)
Cc: William Ghali
Subject: SSS and Social Vulnerabilities- Permission request and Feedback
 
Dear all,

As you know, I’ve drafted a manuscript paper, titled Subjective social status and its
association with social vulnerabilities: A cross-sectional study of medical
inpatients, based on our readmissions study.  I have a couple of questions/requests:

1)  I am seeking your permission as a co-author to include a version of this
manuscript into my MSc thesis for final submission.  The manuscript forms a
chapter of the thesis, and comprises one of three sub-studies that are included.

Once submitted to the University of Calgary, the thesis document will be added to
the University of Calgary Theses Repository (http://theses.ucalgary.ca)  and Library
and Archives Canada (http://www.bac-lac.gc.ca/eng/services/theses/Pages/theses-
canada.aspx).  By signing a non-exclusive license with Library and Archives
Canada, I will be giving permission for them to save, reproduce, and make the
thesis available (either electronically or in print), for non-commercial purposes, to
the public.  

Welcome to the Theses Canada Portal - Library and
Archives ...
www.bac-lac.gc.ca

Theses Canada, launched in 1965 at the request of the deans of Canadian graduate
schools, is a collaborative program between Library and Archives Canada (LAC) and ...

The Vault at the University of Calgary:Home
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2)  Do you have any feedback about this manuscript (attached, along with the 5
tables + 1 figure)?  We are hoping that it is close to being ready for submission to a
journal.  We do not have a single target journal in mind, though it will likely be a
public health journal.  Any suggestions are welcome.

Thanks so much for your support and feedback,

Karen

The Vault at the University of Calgary:Home
theses.ucalgary.ca

This repository is a digital archive of University of Calgary theses submitted after June
28, 2012. How to submit: You may submit your thesis to this repository, if ...
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From: Doreen Rabi doreen.rabi@albertahealthservices.ca
Subject: RE: SSS and Social Vulnerabilities- Permission request and Feedback

Date: February 13, 2017 at 8:09 AM
To: Karen Tang klktang@ucalgary.ca, Maria Santana mjsantan@ucalgary.ca, Braden Manns Braden.Manns@albertahealthservices.ca
Cc: wghali@ucalgary.ca

Hi Karen-

I just wanted to close the loop on this prior to your defense.

I do grant permission to use this paper as part of the thesis.

I will be happy to provide you with comment so the manuscript just after the defense.

Best wishes, Doreen.

Doreen M. Rabi, MD MSc FRCPC
Associate Professor
Departments of Medicine, Community Health and Cardiac Sciences
University of Calgary
Ph 403-220-8867
Fx 403-210-8113
________________________________________
From: Karen Tang [klktang@ucalgary.ca]
Sent: February 2, 2017 3:36 PM
To: Doreen Rabi; Maria Santana; Braden Manns
Cc: wghali@ucalgary.ca
Subject: SSS and Social Vulnerabilities- Permission request and Feedback

Dear all,

As you know, I’ve drafted a manuscript paper, titled Subjective social status and its association with social vulnerabilities: A cross-
sectional study of medical inpatients, based on our readmissions study.  I have a couple of questions/requests:

1)  I am seeking your permission as a co-author to include a version of this manuscript into my MSc thesis for final submission.  The
manuscript forms a chapter of the thesis, and comprises one of three sub-studies that are included.

Once submitted to the University of Calgary, the thesis document will be added to the University of Calgary Theses Repository
(http://theses.ucalgary.ca<http://theses.ucalgary.ca/>)  and Library and Archives Canada (http://www.bac-
lac.gc.ca/eng/services/theses/Pages/theses-canada.aspx).  By signing a non-exclusive license with Library and Archives Canada, I
will be giving permission for them to save, reproduce, and make the thesis available (either electronically or in print), for non-
commercial purposes, to the public.

2)  Do you have any feedback about this manuscript (attached, along with the 5 tables + 1 figure)?  We are hoping that it is close to
being ready for submission to a journal.  We do not have a single target journal in mind, though it will likely be a public health journal. 
Any suggestions are welcome.

Thanks so much for your support and feedback,

Karen

This message and any attached documents are only for the use of the intended recipient(s), are confidential and may contain
privileged information. Any unauthorized review, use, retransmission, or other disclosure is strictly prohibited. If you have received this
message in error, please notify the sender immediately, and then delete the original message. Thank you.
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From: Braden Manns Braden.Manns@albertahealthservices.ca
Subject: permission

Date: February 6, 2017 at 1:30 PM
To: Karen Tang klktang@ucalgary.ca

Hi Karen: I would be pleased for you to include your manuscript “Subjective social status and its
association with social vulnerabilities: A cross-sectional study of medical inpatients” in your
graduate thesis,
Braden

This message and any attached documents are only for the use of the intended recipient(s), are confidential and may contain privileged information.
Any unauthorized review, use, retransmission, or other disclosure is strictly prohibited. If you have received this message in error, please notify the
sender immediately, and then delete the original message. Thank you.
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