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Abstract

Background: Health-promoting behaviours after acute coronary syndrome (ACS) are effective in preventing recur-

rence. Ethnicity impacts on such behaviours. We assessed the independent association of Arab vs. Jewish ethnicity with

persistence of smoking and physical inactivity 6 months after ACS in central Israel.

Design: Prospective cohort study.

Methods: During their admission for ACS and subsequently 6 months later, 420 patients were interviewed about their

smoking and exercise habits. The association of ethnicity with health-promoting behaviours was assessed by logistic

regression adjusting for socio-demographic and clinical covariates.

Results: Smoking prevalence and physical inactivity were substantially higher among Arab patients than Jewish patients at

admission (gender-adjusted prevalence rate ratio (RR) 2.25, 95% CI 1.80–2.81, p< 0.01 and RR 1.46, 95% CI 1.28–1.67,

p< 0.001, respectively). The relative differences increased at 6 months (RR 2.94, 95% CI 2.13–4.07, p< 0.001 and RR

3.00, 95% CI 2.24–4.04, p< 0.001, respectively). Excess persistent smoking at 6 months among Arab vs. Jewish patients

who were smokers at admission (adjusted OR 2.05, 95% CI 1.00–4.20, p¼ 0.049) was largely mediated through the 3.5-

fold higher participation of Jewish patients in cardiac prevention and rehabilitation program (CPRP) (OR adjusted also for

CPRP 1.31, 95% CI 0.59–2.93, p¼ 0.51). Greater persistent sedentary behaviour at 6 months among nonexercisers at

admission among Arab patients (adjusted OR 3.68, 95% CI 1.93–7.02, p< 0.001) was partly mediated through attendance

of CPRP (OR adjusted also for CPRP 2.38, 95% CI 1.19–4.76, p¼ 0.014).

Conclusions: Culturally sensitive programmes need to be developed to enhance CPRP participation and favourable

health-promoting changes among Arab patients. A comprehensive understanding of the determinants of the Arab–Jewish

differences in efficacious health-promoting behaviours is crucial to inform appropriate ethnic-specific health-promoting

strategies.
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Introduction

As elsewhere, cardiovascular diseases (CVD) are a lead-
ing cause of morbidity and mortality in Israel, among
both Jews and Arabs.1 Although mortality from CVD
in Israel has declined substantially over the last four
decades, rates of incidence and mortality among
Arabs remain higher than among Jews.1–3

Despite compelling recommendations by medical
professional associations to adopt a healthy lifestyle
after an acute coronary syndrome (ACS),4–6 there is
poor implementation of preventive behaviours that is

especially evident in ethnic minorities for primary and
secondary prevention.7–9 Among the specific practices
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found to contribute the most to disease progression are
cigarette smoking and lack of physical activity.10,11 In
Israel, studies have documented lower levels of adop-
tion of health-promoting behaviours, such as smoking
cessation and physical activity, among the Arab
population.1,12–15

This paper reports on findings from a prospective,
longitudinal study that examined ethnic differences in
health-promoting behaviours after an ACS in an Israeli
medical facility. Extensive data demonstrate the crucial
role of participation in cardiac prevention and rehabili-
tation programmes (CPRP) in influencing such habits.
We have reported a 3.5-fold higher participation in
CPRP among Jewish compared to Arab patients (61
vs. 17%, respectively) despite equal coverage by the
national health insurance law.16 Given this evidence,
the current study assessed the association of ethnicity
with health-promoting behaviour, exemplified through
smoking cessation and exercise habits of patients
6 months after experiencing an ACS, and the contribu-
tion of CPRP participation to change in these
behaviours.

Methods

Study population

The methods of the present study have been previ-
ously reported.16–18 The study population consisted
of all patients residing in the catchment area of the
Meir Medical Center in central Israel who were
admitted to the coronary care unit (CCU) or trans-
ferred from the internal medicine wards to the CCU
for urgent catheterization, between January 2009 and
August 2010, with a diagnosis of ACS (based on
typical history, positive electrocardiographic changes,
or positive troponin levels, as confirmed by a senior
cardiologist), and with no severe physical or mental
disability that would prevent participation in CPRP.
Patients were excluded if: they could not commit to
the study (nonpermanent residents in Israel, pris-
oners, homeless, drug addicts, or alcoholics); they
were participating in a CPRP at the time of the
index event; they could not be interviewed in
Hebrew or Arabic; or they were referred for further
treatment in another hospital. Of the 649 eligible
patients (463 Jews and 186 Arabs), 501 (359 Jews
and 142 Arabs) consented to be interviewed at base-
line (77.2% response rate). Of the 501 respondents at
baseline, 420 (304 Jews and 116 Arabs) consented to
be interviewed after 6 months (83.8% response rate).
The study sample flow chart is shown in Figure 1.
Informed consent was obtained from each patient.
The study was authorized by the Institutional
Review Board.

Data collection and variable definition

Patients were interviewed face-to-face as soon as they
were stable (2–5 days after admission) and by telephone
6 months after discharge. Data collected from the
patient interviews included socio-demographic charac-
teristics, health-promoting behaviours, participation in
CPRP, and medical information.

Socio-demographic characteristics included ethnicity
(Jews/Arabs), gender, age, place of birth, marital status,
education level (highest certificate/degree earned),
income (four categories), economic situation (patients
reported assessments of their economic situation on a
6-point scale from excellent to very bad), membership
of one of the four Health Maintenance Organizations
(HMO), religiosity (secular/traditional/religious), and
subjective socioeconomic position (SEP; on a scale of
1–10 from lowest to highest).19

Health-promoting behaviour variables included
exercise and smoking habits reported at baseline and
at the 6-month follow up. Participants were classified as
smokers if they were regular daily smokers or occa-
sional smokers (of which there were only two), or as
nonsmokers if they never smoked or stopped before the
index hospitalization. Leisure-time physical activity
was reported as a quantitative estimate of leisure-time
activities based on a modification of the Minnesota
leisure-time physical activity questionnaire.20

Participants were defined as sedentary if there was no
self-reported level of activity at either baseline or follow
up or as active if engaged in any leisure-time physical
activity.

To assess participation in CPRP, patients were asked
at the follow-up interview whether they had joined any
CPRP (defined as rehabilitation and not convalescence)
after the index hospitalization.

Baseline clinical data included the hospitalization unit
(coronary care/internal medicine), diagnosis (myocar-
dial infarction/unstable angina), and history of coronary
heart disease (CHD) (yes/no). Risk factor data (family
history of CHD, obesity, dyslipidaemia, diabetes, and
hypertension) were extracted from patient charts.

Data analysis

Statistical analyses were carried out using SPSS version
18 software. In unadjusted analyses, chi-squared or
Fisher exact tests for categorical variables and the t-
test for continuous variables were used to evaluate
between-group differences and assess associations
between variables. The Mantel–Haenszel procedure
was applied using Winpepi software21 to calculate
gender-adjusted rate ratios (RR) for the Arab–Jewish
comparisons. It was also used to assess suspected con-
founding (separately for age, gender, marital status,

2 European Journal of Preventive Cardiology 0(00)



XML Template (2014) [20.1.2014–11:54am] [1–10]
//blrnas3/cenpro/ApplicationFiles/Journals/SAGE/3B2/CPRJ/Vol00000/140006/APPFile/SG-CPRJ140006.3d (CPR) [PREPRINTER stage]

ACS – 1,083 
MI - 733 (67.7%) 

Unstable AP - 350 (32.3%) 

(799 Jews, 279 Arabs, 5 other) 
(817 Men, 266 Women) 

Not ACS - 603 (35.4%)
Died during hospitalization – 19 (1.1%)

Having severe physical/mental disability – 222 (20.5%): 
• Functional limitation – 159 
• Severe/unstable cardiovascular diagnosis - 25 
• Serious neurological problem - 10 
• Severe renal failure – 8 
• Serious lung problem - 6 
• Serious mental problem – 7 
• Serious skeletal/muscle problem – 4 
• Cancer - 3 

Referred for further acute phase treatment at another 
hospital – 98 (9.0%)  

Not able to be interviewed in Hebrew or Arabic – 52 (4.8%) 

Not able to commit to the study – 40 (3.7%) 

Emotional/physical state during hospitalization does not 
allow interview – 22 (2.0%) 

Eligible for the study - 649 

(463 Jews, 186 Arabs) 
(526 Men, 123 Women) 

501 interviewed at baseline (77.2%)

(359 Jews, 142 Arabs) 

(416 Men, 85 Women) 

Discharged from the hospital before they could be 

interviewed – 84 (12.9%) 

Refused to be interviewed – 64 (9.9%) 

420 interviewed at follow up (83.8%) 

(304 Jews, 116 Arabs) 

(355 Men, 65 Women) 

Refused to be interviewed at follow up- 43 (8.5%) 

Not found – 26 (5.1%) 

Emotional/physical state did not allow interview – 7 (1.4%) 

Died – 5 (0.1%) 

 Registry – 1,705 

(1,277 Jews, 422 Arabs, 6 other) 
(1,204 Men, 501 Women) 

Figure 1. Study sample flow chart.
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religiosity, education level, employment status, eco-
nomic situation, SEP, HMO membership, diagnosis,
hospitalization unit, and personal history of CHD) of
the association of ethnicity with persistence of the risk
behaviours in subsets of patients who smoked at admis-
sion or were sedentary at admission. Suspected con-
founders were to be included in multivariable logistic
models if the adjusted Mantel–Haenszel estimator of
the RR, reflecting the association of ethnicity with
each of the two outcome variables, persistent smoking
and persistent sedentary behaviour, differed from the
crude estimate by >5% of the excess RR. In addition,
Breslow–Day tests of heterogeneity were performed to
detect effect modification. Consequently, interaction
terms for SEP and ethnicity and for history of CHD
and ethnicity were included in the multivariable logistic
models predicting physical inactivity.

In order to determine the independent associations
of ethnicity and participation in CPRP with absence of
change in health behaviours 6 months after the index
event, three simultaneous logistic models were per-
formed (with separate analyses for smoking behaviour
and exercise habits). The first model assessed the unad-
justed contribution of ethnicity to the lack of change in
the health behaviour. The second model assessed the
contribution of ethnicity adjusted for the potential con-
founders selected as above and for the above inter-
action terms (in the case of the sedentary behaviour
outcome). An interaction of ethnicity with SEP was
removed from the model as it was not statistically sig-
nificant and led to poorer goodness of fit. The third
model included CPRP in addition to the variables
included in model 2 to assess the contribution of
CPRP to the relevant behaviour and whether an
ethnic association with the risk behaviour is mediated
through participation in CPRP. Goodness of fit of all
logistic models was adequate as appraised by the
Hosmer–Lemeshow test.

Results

No material differences between respondents (n¼ 420)
and nonrespondents (n¼ 229) were found for age or
ethnic group (62% overall response rates for Arabs
and 65% for Jews). There were, however, higher
response rates among men (67.5%) than women
(52.8%), among patients admitted to the CCU
(70.6%) than internal medicine wards (54.9%), and
among patients admitted for acute myocardial infarc-
tion (68.6%) than unstable angina (56.7%). These dif-
ferences were statistically significant for all patients and
for Jewish patients, but not for Arab patients.

According to their baseline socio-demographic char-
acteristics (Table 1), Arab patients were younger, more
religious, were more likely to be married, less educated,

and had lower SEP and income, and a higher proportion
were male and unemployed. No significant differences
were found for HMO membership (Table 1) or clinical
and risk factor variables (Table 2). Large ethnic differ-
enceswere observed in baseline smoking status and phys-
ical inactivity, with Arab patients at a disadvantage.

Smoking habits

Of the 420 participants, 39.3% were smokers (163 regu-
lar, two occasional) and the remainder never smoked or
quit smoking before the index hospitalization. At the
index hospitalization, the proportion of smokers was
higher among Arab patients than Jewish patients (66
vs. 29%, p< 0.001, gender-adjusted RR 2.25, 95% CI
1.80–2.81, p< 0.01; Figure 2). There were no significant
gender differences in the proportion of smokers
between Jewish men and women patients (30 vs. 26%,
p¼ 0.53) or between Arab men and the small sample of
Arab women (69 vs. 40%, p¼ 0.08). Substantial differ-
ences were seen, however, between Arab and Jewish
men (69 vs. 30%, p< 0.001).

Six months after discharge, the proportion of Arab
smokers remained high (47.4 vs. 15.5% in Jews,
p< 0.001, gender-adjusted RR 2.94, 95% CI 2.13–
4.07, p< 0.001). The proportion of smokers among
the Jewish patients includes also five Jewish patients
who had stopped smoking just before hospitalization
and resumed smoking after discharge.

As for smoking cessation among patients that
reported smoking at baseline (n¼ 165), 52% (95% CI
41–63%) of Jewish patients quit after the index cardiac
event, compared with only 29% (95% CI 18–40%)
among their Arab counterparts (crude OR for persist-
ent smoking in Arabs vs. Jews 2.74, 95% CI 1.43–5.23,
p¼ 0.002; Table 3, model 1). This association was
somewhat attenuated when the potential confounders
were included in the model (OR 2.05, 95% CI 1.00–
4.20, p¼ 0.049; Table 3, model 2) but largely dis-
appeared when participation in CPRP was included in
the model (OR 1.31, 95% CI 0.59–2.93, p¼ 0.51; Table
3, model 3), due to the strong association between eth-
nicity and CPRP and between CPRP and smoking
cessation.

We note that the RR for quitting smoking was 1.75
(95% CI 0.86–3.56) among Jews who participated in
CPRP vs. their Arab counterparts. This suggestion of
a differential response to CPRP was not statistically
significant, which may be attributable to the small
number of Arab patients who participated in CPRP.

Exercise habits

Of the 420 participants, 38% exercised regularly before
hospitalization, while 61.9% led sedentary lifestyles,
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with a higher proportion of Arab patients leading a
sedentary lifestyle compared to Jewish patients (81 vs.
55%, p< 0.001, gender-adjusted RR 1.46, 95% CI
1.28–1.67, p< 0.001; Figure 3). No significant differ-
ence was observed between Jewish men and women
who did not exercise on a regular basis at the time of

hospitalization (56.6 vs. 45.4%, p¼ 0.08). There were
too few Arab women to make a parallel comparison.

The ethnic difference in exercise prevalence after
6 months increased, so that 53% (95% CI 43–62%)
of the Arab patients led a sedentary lifestyle compared
to only 18% (95% CI 14–23%) of the Jewish patients

Table 1. Socio-demographic characteristics of Jewish and Arab participantsa

Jews (n¼ 304) Arabs (n¼ 116) Total (n¼ 420)

Age (years) 61.9� 10.5 53.7� 9.6*** 59.6� 10.8

Gender

Male 249 (81.9) 106 (91.4)* 355 (84.5)

Female 55 (18.1) 10 (8.6) 65 (15.5)

Marital status

Married 243 (79.9) 107 (92.2)** 350 (83.3)

Other 61 (20.1) 9 (7.8) 70 (16.7)

Education levelb

No formal education 17 (5.6) 8 (7.1)*** 25 (6.0)

Elementary school or junior high 49 (16.2) 54 (47.8) 103 (24.8)

High school 90 (29.7) 39 (34.5) 129 (31.0)

Higher education 147 (48.5) 12 (10.6) 68 (16.3)

Socioeconomic position 6.5� 2.0 5.7� 2.2** 6.2� 2.1

Employment statusc

Working for pay 173 (58.3) 67 (59.8)*** 240 (58.7)

Retiredd 96 (32.3) 11 (9.8) 107 (26.2)

Unemployed 28 (9.4) 34 (30.4) 62 (15.1)

Income (NIS per month)e,f

<4000 32 (11.6) 51 (47.2)*** 83 (21.6)

4001–6000 40 (14.4) 21 (19.4) 61 (15.8)

6001–8000 37 (13.4) 22 (20.4) 59 (15.3)

>8000 168 (60.6) 14 (13.0) 182 (47.3)

Economic situationg

Excellent 10 (3.3) 3 (2.7)*** 13 (3.1)

Very good 60 (19.9) 8 (7.1) 68 (16.4)

Good 170 (56.3) 58 (51.3) 228 (54.9)

Not so good 43 (14.2) 19 (16.8) 62 (14.9)

Bad 7 (2.3) 11 (9.7) 18 (4.3)

Very bad 12 (4.0) 14 (12.4) 26 (6.3)

Religiosityh

Secular 180 (59.4) 17 (14.9)*** 197 (47.2)

Traditional 96 (31.7) 59 (51.8) 155 (37.2)

Religious 27 (8.9) 38 (33.3) 65 (15.6)

Health Maintenance Organization

Clalit 222 (73.0) 89 (76.7) 311 (74.0)

Maccabi 15 (4.9) 5 (4.3) 20 (4.8)

Leumit 13 (4.3) 7 (6.0) 20 (4.8)

Meuhedet 54 (17.8) 15 (12.9) 69 (16.4)

aValues are mean� standard deviation or n (%); bn¼ 416; cn¼ 418; dThe large difference in the proportion of retirees between Arab and Jewish

patients reflects the substantially younger age distribution of the Arab patients and the Arab population; en¼ 385; fMonthly wage of employees in Israel:

2009, 8108 NIS; 2010, 8430 NIS; gn¼ 415; hn¼ 417; *p< 0.05; **p< 0.01; ***p< 0.001.
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(gender-adjusted RR 3.00, 95% CI 2.24–4.04,
p< 0.001).

Among participants who did not exercise on a regu-
lar basis at baseline, 74% (95% CI 68–79%) of Jewish
patients adopted healthier exercise habits after
the index event compared with only 41% (95%

CI 32–50%) among their Arab counterparts (crude
OR for persistent sedentary behaviour in Arabs vs.
Jews 4.00, 95% CI 2.33–6.87, p< 0.001; Table 4,
model 1). This association was modestly attenuated
when adjusted for the covariates and the significant
interaction between ethnicity and history of CHD

Jews 
304

(249 men, 55 women)

Current 
Smoker 

88 (28.9%)

Non-smoker 

216 (71.1%)

Quit before 
the index 

date
♣119 

♦39.2% 
•55.1% 

Never 
smoked

97
♦31.9% 
•44.9% 

Quit after 
the index 

date 
46 

♦15.1%
•52.3% 

Continued 
smoking

42
♦13.8% 
•47.7% 

Arabs 
116

(106 men, 10 women)

Current 
Smoker 

77 (66.4%)

Non-smoker 

39 (33.6%)

Quit before 
the index 

date
23

♦19.8%
•59.0% 

Never 
smoked 

16
♦13.8%
•41.0% 

Quit after 
the index 

date
22

♦19.0%
•28.6% 

Continued 
smoking 

55
♦47.4% 
•71.4% 

♦Percentage of the patients in each of the ethnic groups (304 in Jews and 116 in Arabs) 
•Percentage of sub groups according to smoking status at index hospitalization 
♣Five Jews patients who had stopped smoking just before hospitalization returned to smoke after discharge. 
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Figure 2. Smoking habits by ethnic group at index hospitalization and at follow up.

Table 2. Baseline clinical data and coronary heart disease risk factors: comparison between Jews and Arabs at

index hospitalization

Jews Arabs Total

Hospitalization unit

Coronary care 214 (70.4) 72 (62.1) 286 (68.1)

Internal medicine 90 (29.6) 44 (37.9) 134 (31.9)

Diagnosisa

Myocardial infarction 222 (73.0) 79 (68.1) 301 (71.7)

Unstable angina 82 (27.0) 37 (31.9) 119 (28.3)

History of CHDb,c 117 (38.7) 44 (38.3) 161 (38.6)

Family history of CHDb,c 120 (39.9) 46 (39.7) 166 (39.8)

Obesityb,d 130 (43.0) 57 (49.1) 187 (44.7)

Dyslipidaemiab,e 207 (69.0) 87 (75.0) 294 (70.7)

Diabetesb,d 81 (26.9) 41 (35.3) 122 (29.3)

Hypertensionb,d 161 (53.3) 62 (53.4) 223 (53.3)

Smoking habitsf 88 (28.9) 77 (66.4) 165 (39.3)

Sedentary lifestylef 166 (54.6) 94 (81.0) 260 (61.9)

Values are n (%); aAs confirmed by a senior cardiologist; bExtracted from the patient chart; cn¼ 417; dn¼ 418; en¼ 416; fBased

on self-reports during face-to-face interview; CHD, coronary heart disease.

6 European Journal of Preventive Cardiology 0(00)
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(OR 3.68, 95% CI 1.93–7.02, p< 0.001; Table 4, model
2) and was further diminished when participation in
CPRP was included in the model, although an inde-
pendent association persisted (OR 2.38, 95% CI 1.19–
4.76, p¼ 0.014; Table 4, model 3).

Discussion

It is generally accepted that promoting changes in
healthy lifestyle behaviours is vital for patients after
an ACS,10 and formal CPRP offers a structured

approach focusing on changing these health habits.
Despite this, reports indicate low rates of participation
in CPRP and adoption of healthy lifestyles associated
with increasing age, female gender, lower SEP, and cul-
tural background.7,22–29 The current study may provide
important direction for interventions among diverse
ethnic groups by reporting on patterns of smoking ces-
sation and physical activity and the role of participa-
tion in CPRP in enhancing these behaviours.

Significant differences between Arabs and Jews in
practicing health-promoting behaviours after an ACS

Jews 

302

*Sedentary 
lifestyle

165 (54.6%)

*Active    
lifestyle 

137 (45.4%)

Active    
lifestyle

125
♦41.4% 
•91.2% 

Sedentary 
lifestyle 

12
♦4.0% 
•8.8% 

Active    
lifestyle

122
♦40.4% 
•74.0% 

Sedentary 
lifestyle  

43
♦14.2%
•26.0%

Arabs 

115

*Sedentary 
lifestyle

93 (81.0%)

Active    
lifestyle 

22 (19.0%)

Active    
lifestyle

16
♦13.9% 
•72.7% 

Sedentary 
lifestyle 

6
♦5.2% 

•27.3% 

Active    
lifestyle

38
♦33.1% 
•40.9% 

Sedentary 
lifestyle 

55
♦47.8% 
•59.1% 

*3 missing data
♦Percentage of the patients in each of the ethnic groups (302 in Jews and 115 in Arabs) 
•Percentage of sub groups according to exercise status at index hospitalization 
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Figure 3. Exercise habits by ethnic group at index hospitalization and at follow up.

Table 3. Association of ethnic group and participation in CPRP with persistent smoking 6 months after acute coronary syndrome

among patients who smoked at admission

Model 1 (n¼ 165) Model 2 (n¼ 165) Model 3 (n¼ 165)

OR (95% CI) p-value OR (95% CI) p-value OR (95% CI) p-value

Ethnicity 2.74 (1.43–5.23) 0.002 2.05 (1.00–4.20) 0.049 1.31 (0.59–2.93) 0.51

CPRP Not introduced Not introduced 0.32 (0.15–0.70) 0.004

Nagelkerke R square 0.08 0.15 0.21

Seven of the subjects had some missing covariate data. We imputed the mean values for education (n¼ 2), economic situation (n¼ 2), and socio-

economic position (n¼ 4). Repetition of the analysis for the 158 individuals with complete data was entirely consistent with the analysis presented in

the table. Model 1, unadjusted; variables: smoking after 6 months: 0¼ no; 1¼ yes (dependent variable); ethnic group: 0¼ Jews, 1¼Arabs. Model 2:

adjusted for socio-demographic and clinical variables; values of variables: variables of model 1 plus age introduced as a continuous variable (years);

education level introduced as an ordinal variable (5-point scale from 1¼ no formal education to 5¼ academic education); economic situation

introduced as an ordinal variable (6-point scale from 1¼ excellent to 6¼ very bad); SEP introduced as an ordinal variable (10-point scale from

1¼ the least well off to 10¼ the best off); hospitalization unit: 1¼ cardiac care unit, 2¼ internal medicine; and diagnosis: 0¼myocardial infarction,

1¼ unstable angina. Model 3: adjusted for CPRP (0¼ no, 1¼ yes) in addition to the covariates in model 2. CPRP, cardiac prevention and rehabilitation

programme.

Reges et al. 7
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were demonstrated here among a sample of Jewish and
Arab patients covered by the same health insurance
programme. Smoking prevalence and physical inactiv-
ity were substantially higher among Arab than Jewish
patients at both reporting periods; the relative ethnic
difference in these risk behaviours was even more
accentuated 6 months after the event. A strong associ-
ation between ethnicity and smoking habits is consist-
ent with previous Israeli publications that report higher
prevalence of smokers among Arab men than Jewish
men in the general population.1,30 Similarly, the lower
levels of exercise activity among Arab patients com-
pared with Jewish patients are consistent with previous
studies conducted in the general population in
Israel.15,31 Our study demonstrated that, even after a
cardiac event, favourable change in exercise habits was
more marked among Jewish patients than
Arab patients, independently of covariates (Table 4,
model 2).

Multivariable analyses revealed that participation in
CPRP is a major determinant of healthier behaviour 6
months after ACS. The far lower level of participation
of Arab patients in CPRP explained much of the ethnic
differences in these behaviours, observations that are
consistent with the effectiveness of CPRP in promoting
health behaviour. However, the findings in this obser-
vational study might also reflect selection, so that
patients with positive beliefs and perceptions tend to
change their health behaviours in general, including
participation in CPRP as well as smoking cessation
and exercise. Factors explaining these nonadherent
behaviours among Arab patients, including the over-
whelming underutilization of CPRP,16 still require fur-
ther exploration.

Several limitations of the study are noted.
Uneven response rates may have influenced the

representativeness of our sample and underscores the
difficulties in recruiting critically ill patients for studies.
Nevertheless, our overall favourable response rates of
77% at baseline and 84% at follow up, and the similar
response rates among the Arab and Jewish patients,
ameliorate this concern. The study represents the
experience of one single centre, which has a uniquely
aggressive recruitment programme for CPRP and is
proximate and accessible to both the Arab and Jewish
communities. The small number of Arab women in our
sample is an important limitation that needs to be
redressed in future studies. Arab women are poorly
represented in many studies, and their health needs
should be addressed in a culturally sensitive manner.32

This study focused on meeting the short-term health
recommendations while CPRP is still reimbursed by
the HMOs and not the long-term recommendations.
It also did not attempt to assess possible participation
in smoking cessation workshops and other structured
programmes other than CPRP or take into account
work-related physical activity. Future studies could
focus on these issues.

A comprehensive understanding of the personal and
cultural determinants of the differences between Jews
and Arabs in the uptake of healthier lifestyles is crucial
to develop culturally sensitive programmes that are
appropriate for the two ethnic groups.
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Table 4. Association of ethnic group and participation in CPRP with persistent sedentary behaviour 6 months after acute coronary

syndrome among patients who were sedentary at admission

Model 1 (n¼ 256) Model 2 (n¼ 256) Model 3 (n¼ 256)

OR (95% CI) p-value OR (95% CI) p-value OR (95% CI) p-value

Ethnicity 4.00 (2.33–6.87) <0.001 3.68 (1.93–7.02) <0.001 2.38 (1.19–4.76) 0.014

CPRP Not introduced Not introduced 0.30 (0.16–0.56) <0.001

Nagelkerke R square 0.14 0.22 0.28

Four of the subjects had some missing covariate data. We imputed the mean values for education (n¼ 3) and religiosity (n¼ 2). Two subjects had

missing data for history of CHD and were excluded from the analysis. Model 1, unadjusted; variables: smoking after 6 months: 0¼ no; 1¼ yes

(dependent variable); ethnic group: 0¼ Jews, 1¼Arabs. Model 2: adjusted for socio-demographic and clinical variables; variables of model 1 plus

education level introduced as an ordinal variable (5-point scale from 1¼ no formal education to 5¼ academic education); marital status: 0¼married,

1¼other; religiosity introduced as an ordinal variable (3-point scale from 1¼ secular to 3¼ religious); history of CHD: 0¼ no, 1¼ yes; and an

interaction term for history of CHD and ethnicity was introduced as a multiplicative term (by multiplying the z-scores of the variables). Model 3:

adjusted for CPRP (0¼ no, 1¼ yes) in addition to the covariates in model 2. CHD, coronary heart disease; CPRP, cardiac prevention and rehabilitation

programme.
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