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Abstract

Introduction—Failure to change risk behaviors following myocardial infarction (MI) increases 

the likelihood of recurrent MI and death. Lower-socioeconomic status (SES) patients are more 

likely to engage in high-risk behaviors prior to MI. Less well known is whether propensity to 

change risk behaviors after MI also varies inversely with SES.

Methods—We performed a systematized literature review addressing changes in risk behaviors 

following MI as a function of SES.

Results—2160 abstracts were reviewed and 44 met eligibility criteria. Behaviors included 

smoking cessation, cardiac rehabilitation (CR), medication adherence, diet, and physical activity 

(PA). For each behavior, lower-SES patients were less likely to change after MI. Overall, lower-

SES patients were 2 to 4 times less likely to make needed behavior changes (OR's 0.25–0.56).

Conclusion—Lower-SES populations are less successful at changing risk behaviors post-MI. 

Increasing their participation in CR/secondary prevention programs, which address multiple risk 

behaviors, including increasing PA and exercise, should be a priority of healthy lifestyle medicine 

(HLM).
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Introduction

Coronary heart disease is the leading cause of death in the United States, accounting for 

roughly 14% of deaths annually. An estimated 750,000 Americans experience a myocardial 

infarction (MI) each year (1). Rehospitalizations after an initial cardiovascular (CV) disease 

(CVD) event are also a major concern, as there are more than 200,000 recurrent MI's each 

year (1). In one study 30% of those hospitalized for an MI were readmitted within 90 days 

(2).

Behavior change following an MI is critical for addressing the risk of future morbidity and 

mortality. Risk of reinfarction, as well as other sources of morbidity and mortality, can be 

significantly reduced through adherence to secondary prevention guidelines that include the 

modification of lifestyle behaviors such as smoking cessation (3), improving diet (4, 5), 

increasing moderate physical activity (PA) (6), adhering to prescribed medications (7), and 

attending cardiac rehabilitation (CR) (8). Attendance at CR is particularly important as at 

CR patients receive counseling and support to alter a host of behavioral risk factors (9).

Certain vulnerable populations are at a particularly increased risk for developing CVD. One 

such at-risk population is patients with lower-socioeconomic status (SES), which has a long 

history of strong associations with CV health (10) and continues to be a robust predictor of 

MI incidence (11, 12) even at the level of countries (13, 14).

SES is also a strong predictor of morbidity and mortality following an MI. Multiple studies 

have found that morbidity and mortality rates following MI are higher among those with 

lower SES (15–19), which is also predictive of progression of CVD, severity of MI 

presentation, and mortality (20–21). Associations between SES and mortality following MI 

persist even in countries with universal healthcare (18). Similarly, within the Medicare 

population (where you would assume equity of medical care) lower-SES patients have 

higher rates of mortality than higher-SES patients (22–23).

This association between lower SES and poor post-MI outcomes is not well explained by 

access to healthcare and is thought to be more related to behavioral risk-factor patterns (24). 

Lower-SES patients have behavioral profiles consistent with a higher risk of incident and 

recurrent MI, as lower-SES patients are more likely to smoke, engage in low levels of PA, 

have poor blood pressure, type 2 diabetes mellitus, or lipid control, have higher body mass 

indices, and consume more fat and fewer fruits and vegetables than their higher-SES 

counterparts (17, 25–28). It is estimated that controlling these potentially modifiable risk 

factors could address up 80–90% of the risk for initial MI (29, 30). These risky behaviors 

not only predict development of CVD but also subsequent morbidity and mortality after its 

onset. Indeed, studies that have examined these relationships have demonstrated that most of 

the discrepancy in cardiovascular morbidity and mortality between lower- and higher-SES 

populations can be explained by the higher risk profiles of lower-SES patients (15–17, 27, 

28, 31). For example, morbidity risk drops from a hazard ratio of 2.68 to 1.52 after adjusting 

for behavioral risk-factors (17) while mortality rates of 5.1% vs. 1.9% are no longer 

significantly different after a similar adjustment (31). In essence, it is not SES that is 
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responsible for morbidity and mortality disparities, it is the behavioral risk factors associated 

with SES that drive health outcome disparities.

Assuming that lower-SES patients are higher risk for CVD given their relatively high rates 

of risk behaviors (smoking, sedentary lifestyles, etc.), an additional important determinant of 

future morbidity and mortality risk is how lower-SES patients respond to the necessity of 

making behavioral changes after experiencing an MI. Other researchers have demonstrated 

that, in general, lower-SES populations are “vulnerable” to life event challenges and may 

respond differently to such events (e.g. 32). If lower-SES populations are less likely to 

change their behavior in response to major health challenges than higher-SES populations, 

we would expect to see that health disparities by SES would actually increase over time 

(Figure 1). Indeed, there is some evidence to support this view as studies modeling 

disparities over time show that the discrepancy in health between lower- and higher-SES 

populations increase as the population ages and accumulates more health challenges (e.g. 

33). If indeed lower-SES cardiac patients are struggling to change risk behaviors following a 

major health event, like an MI, a preventive approach such as healthy lifestyle medicine 

(HLM) would suggest increased efforts to engage these patients in secondary prevention 

programs, such as CR (34).

Given that risk behaviors account for much of morbidity and mortality following a CVD 

event, changing behavioral risk factors to align with secondary prevention guidelines should 

significantly attenuate future risk. However, if lower-SES patients are less likely to make the 

needed behavior changes following an MI, this could help explain the sustained and 

diverging disparities in health outcomes seen by SES. The goal of this review is to help 

inform HLM by examining the extent to which behavior change following an MI, as 

measured by changes to risk behaviors, varies as a function of SES.

Methods

A systemized literature review was conducted using PubMed, PsychInfo, and Web of 

Science to identify articles potentially relevant to the relationship between SES and post-MI 

behavior change. SES is defined in a variety of ways in the literature and thus search terms 

were included to encompass a diversity of definitions such as income, insurance type, and 

educational attainment. The following search string was used: (((myocardial infarction) 

AND (deprivation OR SES OR poverty OR neighborhood OR high school OR Medicaid OR 

socioeconomic status OR education OR income)) AND (behavior OR smoking OR cardiac 

rehabilitation OR fitness change OR physical activity OR medication adherence OR diet 

change))). Articles had to be published by July 1, 2016. Abstracts were reviewed 

independently by two of the authors (DEG, RJE). To be included, articles had to: (a) Report 

data regarding changes in secondary prevention behavior following an MI; (b) Report 

outcomes by SES level; (c) Include a sample of at least 100 patients to protect against biased 

results due to small sample sizes; (d) Be available in English; (e) Include a sample where MI 

made up >70% of eligible diagnoses. Where SES was measured several ways within a study, 

individual-level characteristics were reported preferentially over group-level variables (e.g. 

individual educational attainment vs. neighborhood average income). Within individual-level 

characteristics, reporting preferences was given in the following order: educational 
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attainment, insurance type (e.g. Medicaid or other income-based insurance), income, and 

then job-type. In instances where effects of SES were reported as significant at a univariate 

but not multivariate level, the effect was considered non-significant.

Results

We identified 2160 abstracts for review in the initial search. After removing duplicates, 1552 

unique articles were identified and reviewed for potential inclusion with 47 articles meeting 

inclusion criteria. Three additional articles were excluded due to overlap with an earlier 

report by the same investigators. A final sample of 44 articles represented 50 data points for 

this review, as some articles reported on multiple behaviors. Articles included for each 

behavior are summarized in Tables 1–4. Most articles identified examined one of three 

behaviors: smoking cessation (16), attendance at CR (14), or medication adherence (14). 

Changes in PA and diet were represented by only three articles each. Data were from 19 

countries and encompassed results from over 400,000 patients. Articles used a variety of 

SES markers, most commonly educational attainment, income, or a composite measure that 

estimated deprivation level on a neighborhood level, taking into account variables such as 

local income and employment levels, and car and home ownership.

Figure 2 summarizes the effects of SES on successful engagement in secondary prevention 

for the six behaviors examined. Overall, the majority of articles reported that lower SES 

predicted a lower likelihood of success. For smoking cessation, 56% (9/16) of studies 

reported less cessation in lower-SES patients. For attendance at CR, 79% (11/14) of studies 

reported poorer attendance by lower-SES patients. For medication adherence, 71% (10/14) 

of studies reported lower adherence among lower-SES patients. Relatively few articles 

examined changes in PA and diet after MI by SES, however, within the articles identified, 

100% (3/3) reported less improvement in PA among lower-SES patients and 67% (2/3) 

reported less improvement in diet among lower-SES patients. Overall, within the risk 

behaviors examined, lower-SES consistently predicted less success with behavior change. 

Summarizing across comparisons examined, 70% (35/50) reported that lower SES predicted 

less positive behavior change following MI, 26% (13/50) reported no difference by SES, and 

only 4% (2/50) reported an effect in the opposite direction. While reporting of effect sizes 

varied considerably in this sample, examining a subset of studies within the three most 

commonly reported behaviors can begin to provide an estimate. Looking within studies 

demonstrating a negative impact of lower SES using multivariate modeling and SES as a 

dichotomous variable (lower vs. higher), odds ratios ranged from 0.27 to 0.80 (median 0.43) 

for smoking cessation (35–37), 0.12 to 0.40 (median 0.25) for CR attendance (8, 38–40), 

and 0.30 to 0.79 (median 0.56) for medication adherence (41–43).

Discussion

Our results indicate that lower-SES patients are less likely to make needed behavior changes 

following an MI than their better educated and more affluent counterparts. Given that lower-

SES patients have higher-risk cardiac behavioral profiles prior to their clinical event (15, 17, 

44), and that much of the risk of morbidity and mortality associated with CVD is accounted 

for by behavioral risk factors (15–17, 27, 28, 31), this subsequent divergence in adherence to 
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secondary prevention guidelines only serves to further widen already established SES-based 

health disparities (Figure 1). As the field of medicine contemplates a shift from reactionary 

care towards preventive care, such as in HLM, increasing engagement among lower-SES 

patients in preventive care programs after MI should be a priority.

SES clearly has large effects on changing behavioral risk factors after MI. For example, with 

smoking cessation, one study reported that each year of education a patient had beyond high 

school increased the chance of quitting smoking after an MI by 44% (45). Similarly, in a 

nationwide study of CR, being lower SES decreased the chances of attending the program 

by more than half (40). Engagement in CR/secondary prevention programs is particularly 

important as patients are counseled and guided towards adherence with multiple behavioral 

risk factors such as physical activity, smoking cessation, healthy eating and medication 

adherence (9, 34).

The consequences of not adhering to these behaviors following an MI are powerful. Those 

who continue smoking have twice the mortality rate of those who quit (46). Similarly, 

attendance at CR results in a 26% reduction in cardiac mortality and a 31% reduction in one-

year hospital readmissions (47). One of the seemingly most straightforward behaviors is 

taking recommended medications such as statins. However, adherence is far from optimal 

and suboptimal adherence to medications can increase rehospitalization rates by 50% (48). 

One study estimated that 28.9% of post-MI deaths could be avoided if all patients received 

all the guideline-recommended interventions including attending CR, taking statins, and 

receiving guidance on smoking cessation and diet change (49). Again, improvements in 

attendance at CR could potentially impact multiple behaviors as patients are carefully 

monitored for symptom changes that could reveal lack of medication adherence and are 

counseled on other areas of cardiac health such as improving diet and smoking cessation 

(50).

Given the serious consequences of not adhering to secondary prevention guidelines 

following MI improving risky behaviors should be a priority. Indeed, even in the general 

population, participation in secondary prevention behaviors can be very low. For example, in 

one study of a population that had enrolled in a CR/secondary prevention program, 

adherence to some of the secondary prevention guidelines was as low as 15% (PA) (51). 

However, given existing health disparities, improving adherence in lower-SES populations 

should be a priority. As poor outcomes are likely related to post-MI behavior and given that 

lower-SES patients who adopt appropriate changes benefit similarly to their higher-SES 

counterparts (52–54), much of the disparities seen in outcomes following MI could be 

addressed by improving behavioral interventions for lower-SES patients following MI.

Improving behavioral risk factors post-MI in lower-SES populations could be challenging. 

One approach would be to use interventions that have proven successful in improving high-

risk behaviors in the CAD population generally and adapting them for or targeting them to 

those with lower SES. For example, success at promoting smoking cessation has been 

demonstrated with intensive programs initiated in the hospital combined with medication 

therapy and regular follow up by health professionals (55). Better attendance at CR has been 

seen by automating CR referral during the hospital discharge process and by providing a 

Gaalema et al. Page 5

Prog Cardiovasc Dis. Author manuscript; available in PMC 2018 June 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



liaison during the hospital discharge transition (56, 57). Adjusting CR programs to make 

them more accessible, for example by providing expanded hours for scheduling, may also be 

useful (34, 58). Additionally, reducing co-pays may help with improving adherence to 

prescribed medications (59). However, it is unclear which interventions would be successful 

specifically within the lower-SES population and more research in this area is needed. Very 

little investigation has been done thus far aimed at improving adherence with secondary 

prevention behaviors specifically in lower-SES populations. However, one promising 

approach that is currently being tested is the use of incentives, where objectively measured 

outcomes of behavior change, such as attendance at CR, are reinforced with gift cards, 

vouchers, or other financial incentives (60).

One interesting aspect of the studies reviewed was the significant variation in how SES was 

measured. SES was measured by income, educational attainment, insurance status, or by 

composite measures that were used to construct a “deprivation index.” SES was also 

reported either on an individual level, or on a neighborhood level. Some studies also 

included multiple measures of SES. While having any SES measure will go far towards 

helping characterize a population, multiple measures may provide a more nuanced picture of 

associations between SES and various outcome measures. Some studies have demonstrated, 

for example, that income and education are both independently associated with health 

outcomes (17, 19, 61). However, if using only a single measure, the patient characteristic 

that may be most useful at teasing apart SES differences in health behaviors and outcomes 

appears to be educational attainment. In one study examining risk for MI across 52 

countries, educational attainment was consistently the most predictive SES measure (13).

However SES is measured, lower-SES patients are a high-risk group in need of additional 

support post-MI to make healthy behavior change. Not only does this population have higher 

rates of morbidity and mortality following MI they are also more likely to fail to regain their 

previous quality of life. Lower-SES patients are more likely to develop frailty (61), lose their 

independence (62), have limited functional recovery (63), and are less likely to successfully 

return to work following their MI (64), all negative outcomes that are ameliorated with 

participation in CR (9, 65). Overall these findings paint a picture of a high-risk population 

with myriad challenges in need of intensive intervention post-MI. It seems clear that the 

period of time following an MI is a particularly vulnerable time for lower-SES patients but 

also a time where important behavior changes may occur. Engagement in appropriate CR/

secondary prevention programs could reduce the likelihood of future events and improve the 

likelihood of regaining functional capacity and remaining independent, all very important 

outcomes from a HLM standpoint.

Conclusion

Lower-SES patients are less likely to change risk behaviors and adhere to secondary 

prevention guidelines following an MI than their more affluent and better educated 

counterparts. This differential response likely leads to increasing health disparities over time. 

Vulnerable, high-risk patients may need intensive interventions to make significant changes 

and reduce risk for future morbidity and mortality. Encouraging participation by lower-SES 
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patients in CR/secondary prevention programs where multiple risk behaviors are addressed, 

including PA and exercise, should be a high priority of HLM.
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Figure 1. 
Hypothetical trajectories of participation in preventive health behaviors over time in which 

reduced response to a major helth event in lower-SES populations would predict an 

increasing divergence in health disparities.
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Figure 2. 
Summary showing numbers of comparisions reporting poorer changes in behavior at lower-

SES, higher-SES, or no difference by SES.

Gaalema et al. Page 14

Prog Cardiovasc Dis. Author manuscript; available in PMC 2018 June 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Gaalema et al. Page 15

Table 1

Effect of Socioeconomic Status on Change in Smoking Status Following Myocardial Infarction

Author Year Country n Definition of SES Effect Direction Effect Size

Altenhoener et al. (66) 2012 Germany 543 Composite measure −* OR of continued smoking lower in medium 
and higher SES groups (ORs 0.27, 0.31)

Gerber et al. (a) (67) 2011 Israel 768 Education −* OR of continued smoking 0.80 for each 
additional 4 years of education

Greenwood et al. (36) 1995 UK 532 Composite measure −* OR for stopping smoking 0.80 for lower 
social classes

Ockene et al. (68) 1985 USA 200 Education −*
Discriminate function coefficient of −0.397 
in a model differentiating current and ex-
smokers

Smith et al. (37) 2009 Canada 248 Education −* Higher education predicts higher cessation 
at 12 months (OR 2.34)

Wray et al. (45) 1998 USA 2,391 Education −* Each additional year of education beyond 
HS increased odds of quitting by 44%

Attebring et al. (69) 2004 Sweden 1,320 Job type − 44% of those with manual labor jobs quit 
vs. 61% with non-manual jobs

Conroy et al. (70) 1986 USA 299 Job type −
Probability of continued abstinence 
correlated with job type (Tau=−0.22, 
p=0.003).

Tofler et al. (71) 1993 USA 816 Education − Those with less than HS education less 
likely to be quit at 6 months (38% vs. 49%)

Chan et al. (72) 2008 Canada 1,801 Income =* Smoking cessation did not differ by 
educational attainment

Dawood et al. (3) 2008 USA 834 Education =* No differences in abstinence at 6 months by 
SES

Quist-Paulsen et al. 
(73) 2005 Norway 218 Education =* Education did not predict cessation at 12 

months

Hajeck et al. (74) 2002 UK 540 Education =*
Education was a univariate but not 
multivariate predictor of cessation at 12 
months

Dornelas et al. (75) 2000 USA 100 Education = No differences in abstinence at 6 months by 
SES

Rallidis et al. (76) 2005 Greece 607 Education = Education did not predict cessation at 30 
months

Shapiro et al. (77) 1970 USA 564 Job type + Those with a blue collar job more likely to 
quit (35% vs. 27%)

Note: Significance is defined as the original author's determination of statistical significance. A criterion of p < .05 was used across all studies. A + 
denotes low-SES is correlated with behavior change, an = denotes no significant relationship and a − denotes low-SES is negatively correlated with 
behavior change. An * denotes studies using positively multivariate analyses that accounted for other common predictors of behavior change such 
as age, gender, race and history and severity of disease.
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Table 2

Effect of Socioeconomic Status on Cardiac Rehabilitation Participation and Adherence Following Myocardial 

Infarction

Author Year Country n Definition of SES Effect Direction Effect Size

Dunlay et al. (38) 2009 USA 179 Education −* Those with post-secondary education 
more likely to attend CR (OR 3.32)

Jin et al. (39) 2014 China 328 Education −* Those with lower education are less 
likely to attend CR (OR 8.13)

Melville et al. (78) 1999 UK 464 Composite measure −*
Each unit increase in deprivation score 
reduces odds of attending CR by 8–
15% (ORs 0.92, 0.85)

Nielsen et al. (8) 2008 Denmark 200 Income −* Low-income patients less likely to 
attend CR (OR 0.20)

Oldridge (79) 1984 Canada 733 Job type −* Dropout from CR higher for those in 
blue collar jobs (adjusted RR 1.71)

Pell et al. (80) 1996 Scotland 316 Composite measure −*
Each unit increase in deprivation score 
reduces odds of completing CR (OR 
0.96)

Suaya et al (40) 2007 USA 267,427 Insurance type −* Those with Medicaid insurance are less 
likely to attend CR (adjusted OR 0.44)

Alter et al. (81) 2013 Canada 1,368 Income − 37% of low-income patients attended 
CR vs 60% of higher-income

Ramm et al. (82) 2001 New Zealand 324 Education − Those with secondary school or less 
were less likely to attend CR (p<0.05)

Stern & Cleary (83) 1981 USA 784 Composite measure −
Those dropping out of CR were more 
likely to be lower-social class (46% of 
dropouts vs. 34% of completers)

Young et al., (84) 1990 USA 246 Education −
Patients with lower educational 
attainment were less likely to enroll in 
CR (RR 0.40)

Lane et al. (85) 2001 UK 263 Education =* Education was not a significant 
predictor in multivariate models

Winberg & Fridlund 
(86) 2002 Sweden 200 Education = Educational attainment did not predict 

CR attendance

Altenhoener et al. 
(66) 2005 Germany 536 Composite measure +

90% of low- and middle-income 
patients went to CR compared to 78% 
of high-income patients

Note: Significance is defined as the original author's determination of statistical significance. A criterion of p < .05 was used across all studies. A + 
denotes low-SES is correlated with behavior change, an = denotes no significant relationship and a − denotes low-SES is negatively correlated with 
behavior change. An * denotes studies using positively multivariate analyses that accounted for other common predictors of behavior change such 
as age, gender, race and history and severity of disease.
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Table 3

Effect of Socioeconomic Status on Medication Adherence Following Myocardial Infarction

Author Year Country n Definition of SES Effect Direction Effect Size

Carey et al. (87) 2012 UK 6,673 Composite measure −* RR of continued adherence to statins 0.92 
in more deprived population

Danchin et al. (88) 2011 France 4,939 Insurance Type −*
Continuing secondary prevention 
medications adjusted RR was 0.82 in those 
with subsidized insurance

Gonarkar et al. 
(41) 2016 India 101 Education −*

High educational level (graduate and 
above) predicts higher adherence to 
multiple medications (OR = 3.3)

Ohlsson et al. (42) 2010 Sweden 1,346 Income −*
High income patients had higher 
adherence (ORs lipid: 1.29; and ACE-
inhibitor therapy: 1.22)

Spertus et al. (43) 2006 USA 500 Education −*
Less than high school associated with 
discontinuation of thienopyridine therapy 
(OR 1.79)

Akincigil et al. 
(89) 2008 USA 1,025 Income − HR of continued adherence to beta-

blockers 0.72 in lower income population

Alter et al. (81) 2013 Canada 1,368 Income −
High-income patients more likely to be 
taking medications at 1 year for each of 4 
preventive medicines

Castellano et al. 
(90) 2014

Argentina, 
Brazil, 

Paraguay, 
Italy, Spain

2,118 Education − Those with primary education or less were 
less adherent (42% vs. 47%)

Shapiro et al. (77) 1970 USA 564 Job type −
Those with a blue collar job were less 
likely to be taking their medications at 6 
months (25% vs. 41%)

Shimony et al., 
(91) 2009 Israel 1,397 Composite measure −

Low-SES patients had fewer continuous 
days of treatment with asprin (453 vs. 
585) and clopigorel (94 vs 301)

Rasmussen et al. 
(a) (92) 2007 Denmark 30,078 Education =*

Education does not consistently predict 
discontinuation of statin or beta-blocker 
treatment

Rasmussen et al. 
(b) (93) 2007 Canada 31,455 Income =*

In multivariate analyses income does not 
consistently predict discontinuation 3 
preventive medications

Wei et al. (7) 2004 Scotland 865 Composite measure =* Deprivation level was not a predictor of 
high adherence to beta-blockers

Matthews et al. 
(94) 2015 USA 7,425 Education =* Education a univariate but not multivariate 

predictor of poor adherence

Note: Significance is defined as the original author's determination of statistical significance. A criterion of p < .05 was used across all studies. A + 
denotes low-SES is correlated with behavior change, an = denotes no significant relationship and a − denotes low-SES is negatively correlated with 
behavior change. An * denotes studies using positively multivariate analyses that accounted for other common predictors of behavior change such 
as age, gender, race and history and severity of disease.
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Table 4

Effect of Socioeconomic Status on Change in Physical Activity and Diet Following Myocardial Infarction

Author Year Country n Behavior Definition of SES Effect Direction Effect Size

Salisbury et al. 
(95) 2011 USA 2,481 Diet Education −*

Patients without a college degree 
more likely to keep eating fast 
food after MI (RR 1.27)

Conroy et al. 
(70) 1986 USA 299 Diet Job type −

Those of a lower social class 
were less likely to achieve a 
healthy BMI by 1 year (Tau = 
−0.21)

Chan et al. 
(72) 2008 Canada 1,801 Diet Income =*

Education was not predictive of 
dietary change in a multi-variate 
model

Gerber et al. 
(b) (96) 2011 Israel 1,410 Physical Activity Education −*

Lower educational attainment is 
associated with decreasing 
physical activity after MI (AOR 
0.87)

Shapiro et al., 
(77) 1970 USA 564 Physical Activity Job type −

Having a blue collar job is 
associated with decreasing 
physical activity after MI 
(decrease of 31% vs. 22%)

Conroy et al. 
(70) 1986 USA 299 Physical Activity Job type −

Those of a lower social class 
were less likely to increase their 
physical activity by 1 year (Tau = 
−0.21)

Note: Significance is defined as the original author's determination of statistical significance. A criterion of p < .05 was used across all studies. A + 
denotes low-SES is correlated with behavior change, an = denotes no significant relationship and a − denotes low-SES is negatively correlated with 
behavior change. An * denotes studies using positively multivariate analyses that accounted for other common predictors of behavior change such 
as age, gender, race and history and severity of disease.
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