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Objectives: Socioeconomic disparities in health have emerged as an important area in 
public health, but studies from Afro-Caribbean populations are uncommon. In this study, 
we report on educational health disparities in cardiovascular disease (CVD) risk factors 
(hypertension, diabetes mellitus, hypercholesterolemia, and obesity), among Jamaican 
adults.

Methods: We analyzed data from the Jamaica Health and Lifestyle Survey 2007–2008. 
Trained research staff administered questionnaires and obtained measurements of blood 
pressure, anthropometrics, glucose and cholesterol. CVD risk factors were defined 
by internationally accepted cut-points. Educational level was classified as primary or 
lower, junior secondary, full secondary, and post-secondary. Educational disparities 
were assessed using age-adjusted or age-specific prevalence ratios and prevalence 
differences obtained from Poisson regression models. Post-secondary education was 
used as the reference category for all comparisons. Analyses were weighted for complex 
survey design to yield nationally representative estimates.

results: The sample included 678 men and 1,553 women with mean age of 39.4 years. 
The effect of education on CVD risk factors differed between men and women and by 
age group among women. Age-adjusted prevalence of diabetes mellitus was higher 
among men with less education, with prevalence differences ranging from 6.9 to 7.4 
percentage points (p < 0.05 for each group). Prevalence ratios for diabetes among men 
ranged from 3.3 to 3.5 but were not statistically significant. Age-specific prevalence of 
hypertension was generally higher among the less educated women, with statistically 
significant prevalence differences ranging from 6.0 to 45.6 percentage points and preva-
lence ratios ranging from 2.5 to 4.3. Similarly, estimates for obesity and hypercholester-
olemia suggested that prevalence was higher among the less educated younger women 
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(25–39 years) and among more educated older women (40–59 and 60–74 years). There 
were no statistically significant associations for diabetes among women, or for hyperten-
sion, high cholesterol, or obesity among men.

conclusion: Educational health disparities were demonstrated for diabetes mellitus 
among men, and for obesity, hypertension, and hypercholesterolemia among women in 
Jamaica. Prevalence of diabetes was higher among less educated men, while among 
younger women the prevalence of hypertension, hypercholesterolemia, and obesity was 
higher among those with less education.

Keywords: health disparity, cardiovascular disease, education, socioeconomic status, hypertension, diabetes, 
obesity, hypercholesterolemia

inTrODUcTiOn

Health disparities have become an important area of focus in 
public health research, practice, and policy development (1). 
Studies in the United States and the United Kingdom demon-
strate significant racial/ethnic health disparities, with poorer 
health for black populations when compared to white popula-
tions (2, 3). Socioeconomic health disparities are another area of 
concern, due to reports showing poorer health among persons 
in lower occupation categories and among persons with lower 
educational attainment (4, 5). In the United States, the elimina-
tion of health disparities was a major goal of the Healthy People 
2010 initiative, and this has been extended to Healthy People 
2020 (6–8). Globally, The World Health Organization (WHO) has 
led efforts to highlight social determinants of health, through a 
special report in 2005 (9) and an international conference in 2011 
which culminated with a political declaration calling for action 
on the social determinants of health (10, 11). With the growing 
understanding that social factors are important drivers of health 
inequality, more studies examining the effects of these factors on 
disease burden in low- and middle-income countries are needed 
(12–14). In addition to providing critical data for developing 
health and social policy, these data can improve our understand-
ing of the mechanisms underlying these socioeconomic health 
disparities.

Cardiovascular disease (CVD) is the leading cause of death 
globally accounting for over 17 million or 31% of global deaths 
(15). In Jamaica and other Caribbean countries, CVD account for 
four of the five leading causes of death (16). Additionally, there is 
a high prevalence of CVD risk factors in Jamaica, with 52% of the 
population being overweight or obese, 25% having hypertension, 
12% having hypercholesterolemia, and 8% having diabetes (17).

Several studies have shown that the burden of CVD and its 
risk factors vary with socioeconomic status (4). While developed 
countries report an inverse relationship between socioeconomic 
status and CVD (4, 18), the relationship is less consistent in low- 
and middle-income countries, with some studies showing higher 
risk among persons of higher SES (19–21). Previous studies from 
Jamaica suggest that the impact of SES on CVD risk differs in men 
and women (22–26). Most of the data for the studies from Jamaica 
were collected about 20 years ago, and none of these studies used 
nationally representative samples. We therefore aimed to evaluate 
the extent of socioeconomic health disparity in CVD risk factors 

[high blood pressure (BP), diabetes, hypercholesterolemia, and 
obesity] among a nationally representative sample of Jamaican 
adults using education as the measure of socioeconomic status.

MaTerials anD MeThODs

study sample and Procedures
The study was conducted using data from the second Jamaica 
Health and Lifestyle Survey conducted in 2007–2008. Details 
of the methods used in these surveys have been previously pub-
lished (27–29). The survey enrolled a nationally representative 
sample of 2,848 Jamaicans, aged 15–74 years, with a response rate 
of almost 98% (28).

Participants were selected using a multi-stage sampling 
method. The primary sampling units (PSUs) were enumera-
tion districts selected using probability proportionate to size. A 
random household was selected as the starting point within each 
PSU; thereafter, other households were selected systematically, at 
intervals determined by the number of households in the PSU, in 
order to obtain a similar number of households per PSU. Within 
each household, one participant was selected using the Kish 
random selection method (30). If the selected household member 
declined to participate, this was counted as a non-response and 
the next household was visited to recruit a participant.

The study protocol was reviewed and approved by the Ethics 
Committees of the Faculty of Medical Sciences of the University 
of the West Indies, Mona, and the Ministry of Health, Jamaica. All 
participants provided written informed consent.

Variables: Measurement and Definitions
Data were collected by trained observers in face-to-face inter-
views. The outcome variables assessed were hypertension, 
diabetes mellitus, hypercholesterolemia, and obesity. The health 
disparity variable was educational attainment, while age and sex 
were treated as confounders or effect modifiers. Education was 
chosen as the measure of socioeconomic status as data on educa-
tion were available for almost all study participants, and previous 
studies have shown significant associations between educational 
attainment and CVD risk factors (4, 24–26). Data on income 
were unavailable for approximately 30% of participants, while 
data on occupation were unavailable for approximately 10% of 
participants.
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Table 1 | Mean values of characteristics for 25- to 74-year-old 
Jamaicans by sex (Jamaica health and lifestyle survey 2007–2008).

characteristic Men
n = 678

Mean (se)

Women
n = 1,553
Mean (se)

Total
N = 2,231
Mean (se)

Age (years)*** 40.3 (0.12) 38.7 (0.07) 39.4 (0.07)
Height (m)*** 1.76 (0.003) 1.61 (0.003) 1.68 (0.002)
Weight (kg) 76.1 (0.94) 77.2 (0.72) 76.7 (0.61)
Body mass index (kg/m2)*** 24.7 (0.28) 29.6 (0.34) 27.4 (0.24)
Systolic blood pressure 
(mmHg)***

128.7 (0.57) 123.1 (0.61) 125.6 (0.47)

DBP (mmHg)*** 80.5 (0.49) 77.7 (0.71) 79.0 (0.49)
Glucose (mmol/L)*** 4.23 (0.10) 4.64 (0.05) 4.45 (0.06)
Cholesterol (mmol/L)*** 4.26 (0.02) 4.63 (0.02) 4.46 (0.01)

***p < 0.001 for male:female difference.
Estimated means are weighted for complex survey design to provide nationally 
representative (population) estimates; therefore, we report SEs instead of SD.
N for cholesterol estimates = 2,087 and for glucose estimation = 2,113.
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Assessment of CVD Risk Factors
Blood pressure was measured using a mercury sphygmoma-
nometer and followed a standardized protocol (31). Three BP 
measurements were taken at 1-min intervals using the right arm 
after the participant had been seated for 5 min. The mean of the 
second and third BP measurements was used in the analysis. 
Hypertension was defined using criteria from the Seventh Report 
of the Joint National Committee on Prevention, Detection, 
Evaluation and Treatment of High Blood Pressure (JNC 7) as 
BP ≥ 140/90 mmHg or being on medication for high BP (32).

Body weight was measured to the nearest 0.1  kg using a 
portable digital scale, while height was measured to the nearest 
0.1 cm using a portable stadiometer. Instruments were calibrated 
weekly. Body mass index (BMI) was calculated as weight in 
kilograms divided by the square of height in meters and catego-
rized using the WHO BMI categories, with obesity defined as 
BMI ≥ 30.0 kg/m2 (33).

Fasting blood glucose and total cholesterol were measured after 
a 10-h overnight fast using capillary blood samples and analyzed 
with a portable point-of-care device (Accutrend® GCT Roche 
Diagnostics GmbH). For diabetes, measured capillary glucose 
was converted to the equivalent fasting plasma glucose using the 
formula “plasma glucose = 0.102 + 1.066 × capillary glucose” as 
recommended by the guidelines from the European Association 
for the Study of Diabetes (34). Diabetes was defined as fasting 
glucose ≥7.0  mmol/L or being on medication for diabetes in 
accordance to the WHO/American Diabetes Association criteria 
(35, 36). High cholesterol was defined as fasting total cholesterol 
of ≥5.2 mmol/L (37).

Categorization of Educational Attainment
Data on education were collected by self-report as the highest 
level of education completed and divided into four categories, 
namely, “primary or lower” (up to grade 6), “junior secondary” 
(up to grade 9), full secondary (at least grade 11), and “post-
secondary” (vocational training, college, or university). Analyses 
were limited to participants 25 years and older, since the younger 
participants may not have completed secondary or tertiary level 
education.

statistical analyses
Statistical analyses were performed using Stata 12.1 statistical 
software (Stata Corp., College Station, TX, USA). Reported esti-
mates were weighted to account for multi-stage survey design. 
Descriptive analyses yielded means or proportions for demo-
graphic variables, CVD risk factors, and education level. We 
obtained crude- and sex-specific estimates of the prevalence for 
the CVD risk factors and then category-specific estimates within 
education and age categories. Age-adjusted prevalence estimates, 
prevalence difference, and prevalence ratios were obtained using 
Poisson regression models. Prevalence ratios were used in this 
study because it has been shown to be a more accurate measure of 
effect, compared to the odds ratio, in studies where the prevalence 
of the outcome is high (38, 39). Separate models were created 
for each outcome and post-estimation commands were used to 
derive adjusted estimates. Sex and age group interactions were 
tested in the regression models and included in the final models 

if statistically significant. There was evidence for sex interaction 
in the relationship between CVD risk factors and education; 
additionally, there was age interaction in the relationship between 
education and CVD risk factors among females, but not among 
males. We therefore presented sex-specific age-adjusted models 
for males and age-specific models for females. Age-specific esti-
mates were derived from models which included the interaction 
terms. In addition to age adjustment, final models were adjusted 
for other covariates based on the level of significance; variables 
with p values <0.2 were kept in the final model (40). Covariates 
included in each model are shown in the table footnotes. Analyses 
were limited to participants with complete data on education, 
hypertension, and diabetes mellitus.

resUlTs

The analyzed sample included 2,231 participants (678 men and 
1,553 women) with mean age of 39.4 years. The characteristics of 
the survey participants are shown in Tables 1 and 2. Men were 
marginally older than women and had higher mean height and BP. 
Women had higher mean BMI, fasting glucose, and cholesterol. 
The overall prevalence of hypertension was 26%, while the preva-
lence of diabetes was 8.0%. Women had statistically significant 
higher prevalence of hypercholesterolemia (26 vs. 8%, p < 0.001) 
and obesity (43 vs 12%, p < 0.001). The largest education category 
was for those with full secondary level education, 46% overall; 
16% had post-secondary education and 12% had completed 
only primary level education. There was a statistically significant 
sex difference in the distribution of education (p < 0.001) with 
a higher proportion of women having completed secondary or 
post-secondary education.

In order to assess the potential effect of participants excluded 
due to missing data (96/2,327), we compared prevalence of CVD 
risk factors and educational attainment for included vs. excluded 
participants. Except for a lower prevalence of hypertension 
among excluded participants (14 vs. 26%, p = 0.012), there were 
no statistically significant differences in the prevalence or CVD 
risk factors or educational attainment for those excluded from 
analyses compared to those included in the analyses.
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Table 2 | Proportion of Jamaicans 25–74 years old in education 
categories and with individual cardiovascular disease risk factors 
(Jamaica health and lifestyle survey 2007–2008).

characteristic Men
N = 678

% (n)

Women
N = 1,553

% (n)

Total
N = 2,231

% (n)

Education categories***
Post-secondary 10.4 (64) 21.1 (136) 16.3 (200)
Full secondary 38.7 (268) 51.9 (734) 46.0 (1,002)
Junior secondary 37.8 (200) 16.8 (411) 26.2 (611)
Primary or lower 13.1 (146) 10.2 (272) 11.5 (418)

Hypertension 26.8 (250) 24.5 (616) 25.6 (866)
Diabetes 6.7 (71) 8.8 (221) 7.9 (292)
High cholesterol*** 8.3 (67) 26.1 (311) 18.1 (378)
Obesity*** 11.5 (82) 42.6 (699) 28.6 (781)

***p < 0.001 for male:female difference.
n = number of participants providing data for category. Proportions are weighted for 
complex survey design to provide nationally representative (population) estimates. 
Percentages shown reflect the weighted estimates and not the simple proportion of 
participants based on observed numbers.
N for cholesterol estimates = 2,090 (males 636, females 1,454).

FigUre 1| continued
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most outcomes, prevalence was highest among persons with only 
primary level education. As expected, CVD risk factor prevalence 
was generally lowest among the younger participants and highest 
among the oldest participants Figures 2A,B. Additionally, there 
was a statistically significant association between educational 
attainment and age with the older participants being more likely 
to have lower education (p < 0.001 for males and females, data 
not shown).

Table  3 shows the age-adjusted prevalence estimates, 
prevalence differences, and prevalence ratios for men. The 
prevalence of hypertension and diabetes was lowest among 
those with post-secondary education, but for high cholesterol 
and obesity, prevalence was lowest in the full secondary and 
primary or less education categories, respectively. Using post-
secondary education as the reference group, there was evidence 
for a statistically significant higher prevalence of diabetes 
among the lower education groups with prevalence difference 
ranging from 6.9 to 7.4 percentage points (p <  0.05 for each 
group). Similarly, the prevalence ratios for diabetes compared 
to the post-secondary education group ranged from 3.3 to 3.5, 
but none of these achieved statistical significance. Prevalence 
differences and prevalence ratios for hypertension also sug-
gested higher prevalence for the lower education groups but 
were not statistically significant. On the other hand, prevalence 
differences and prevalence ratios for obesity and hypercholes-
terolemia suggested that prevalence was lower among the less 
educated groups.

Sex-specific prevalence estimates for each CVD risk factor 
within education categories are shown in Figures  1A,B . There 
were statistically significant associations with education level 
for all the CVD risk factors except for high cholesterol among 
men. Prevalence of the CVD risk factors was generally lowest 
among persons with post-secondary education. Similarly, for 
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FigUre 1 | (a) Proportion of Jamaicans men 25–74 years old with individual cardiovascular disease (CVD) risk factors various within education categories (Jamaica 
Health and Lifestyle Survey 2007–2008). **p < 0.01; ***p < 0.001 for difference in proportion across education categories, derived from chi-squared tests. 
Proportions are weighted for complex survey design to provide nationally representative (population) estimates. Percentages shown reflect the weighted estimates 
and not the simple proportion of participants based on observed numbers. n = 64 for post-secondary education, 268 for full secondary education, 200 for junior 
secondary education, and 146 for primary or less education. (b) Proportion of Jamaicans women 25–74 years old with individual CVD risk factors various within 
education categories (Jamaica Health and Lifestyle Survey 2007–2008). **p < 0.01; ***p < 0.001 for difference in proportion across education categories, derived 
from chi-squared tests. n = 136 for post-secondary education, 734 for full secondary education, 411 for junior secondary education, and 272 for primary or less 
education.
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Table 4 shows the age group-specific prevalence estimates, 
prevalence differences, and prevalence ratios for CVD risk 
factors for women. Among the younger women (25–39 years 
old age group), prevalence of CVD risk factors was generally 
lowest among those with post-secondary education, with 
statistically significant prevalence differences for hypertension, 
hypercholesterolemia, and obesity. A similar pattern was seen 
with the prevalence ratios. The magnitude of the prevalence 
ratios suggested large disparities, with prevalence ratios 
ranging between 2.5, comparing persons with full secondary 
level education to those with post-secondary education for 
hypertension, and 26.5, comparing those with only primary 
level education to those with post-secondary education for 
diabetes. The confidence intervals were relatively wide given 
the smaller number of participants in these subgroups. Among 
middle-aged (40–59 years) and older women (60–74 years), the 
patterns were less consistent. For high cholesterol and obesity, 
prevalence of CVD risk factor was often highest among those 

with higher education level (post-secondary or full secondary). 
For hypertension, prevalence was significantly higher among 
those with less education for women in the 60–74 age group 
but not in the middle-aged women. For diabetes mellitus, 
prevalence was generally higher among the less educated but 
did not achieve statistical significance.

DiscUssiOn

In this study, we have shown that patterns of educational health dis-
parity varied by sex and by age group among women. Statistically 
significant disparities were seen for diabetes mellitus among men 
and for all the CVD risk factors studied among younger (25–39 years 
old) women. Among men, persons in the lower education catego-
ries had higher prevalence of hypertension and diabetes, while less 
educated young women had higher prevalence of all four CVD 
risk factors. The point estimates suggested that men with higher 
educational attainment may have higher prevalence of obesity 
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FigUre 2 | (a) Proportion of men with individual cardiovascular disease (CVD) risk factors various within age categories. *p < 0.05; **p < 0.01; ***p < 0.001 for 
difference in proportion across age categories, derived from chi-squared tests. Proportions are weighted for complex survey design to provide nationally 
representative (population) estimates. Percentages shown reflect the weighted estimates and not the simple proportion of participants based on observed numbers. 
n = 237 for 25–39 years age group, 285 for 40–59 years age group, and 156 for the 60–74 years age group. (b) Proportion of women with individual CVD risk 
factors various within age categories. *p < 0.05; **p < 0.01; ***p < 0.001 for difference in proportion across age categories, derived from chi-squared tests. 
Proportions are weighted for complex survey design to provide nationally representative (population) estimates. Percentages shown reflect the weighted estimates 
and not the simple proportion of participants based on observed numbers. n = 600 for 25–39 years age group, 677 for 40–59 years age group, and 276 for the 
60–74 years age group.
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Table 3 | age-adjusted prevalence estimates, prevalence difference, and prevalence ratios for cVD risk factors within education categories for men in 
the Jamaica health and lifestyle survey 2007–2008.

characteristic Post-secondary
N = 64

Full secondary
N = 268

Junior secondary
N = 200

Primary or less
N = 146

Prevalence % (95% CI) % (95% CI) % (95% CI) % (95% CI)

Hypertension 28.4 (15.9–41.0) 33.0 (26.9, 39.1) 35.0 (27.7, 42.3) 37.3 (29.8, 44.9)
Diabetes 3.0 (0, 7.1) 10.2 (5.3, 15.1) 9.8 (5.5, 14.1) 10.4 (6.4, 14.4)
High cholesterol 12.1 (0, 24.5) 8.8 (4.5, 13.2) 10.6 (5.6, 15.7) 8.9 (4.0, 15.8)
Obesity 14.0 (3.2, 24.8) 24.2 (16.3, 32.2) 8.7 (4.9, 12.5) 6.3 (2.8, 9.7)

Prevalence difference % (95% CI) % (95% CI) % (95% CI)

Hypertension Reference 4.6 (−9.3, 18.9) 6.6 (−8.6, 21.8) 8.9 (−6.2, 24.0)
Diabetes Reference 7.2 (1.1, 13.3)* 6.9 (0.9, 12.8)* 7.4 (1.4, 13.5)*
High cholesterol Reference −3.3 (−16.6, 9.9) −1.5 (−15.0, 12.0) −3.2 (−18.7, 12.3)
Obesity Reference 10.2 (−3.9, 24.3) −5.3 (−16.5, 5.8) −7.8 (−18.9, 3.3)

Prevalence ratio PR (95% CI) PR (95% CI) PR (95% CI)

Hypertension Reference 1.16 (0.72, 1.86) 1.23 (0.74, 2.05) 1.31 (0.80, 2.16)
Diabetes Reference 3.43 (0.82, 14.4) 3.31 (0.76, 14.4) 3.51 (0.79, 15.5)
High cholesterol Reference 0.73 (0.23, 2.29) 0.88 (0.28, 2.73) 0.74 (0.18, 3.02)
Obesity Reference 1.73 (0.73, 4.11) 0.62 (0.27, 1.45) 0.45 (0.18, 1.11)

Estimates were derived from Poisson regression models. All models adjusted for age as categorical variable. Separate models were created for each CVD risk factor. Age-adjusted 
prevalence estimates and prevalence difference were derived from the models using post-estimation commands. Number of participants and confounders included for each 
model were as follows: hypertension—631 participants; adjusted for BMI, glucose, and cholesterol; diabetes—678 participants; adjusted for BMI and SBP; high cholesterol—636 
participants; adjusted for BMI, glucose, and SBP; obesity—678 participants; adjusted for cholesterol and SBP.
*p < 0.05; for difference in proportion compared to reference category (post-secondary education) derived from post-estimation tests.
BMI, body mass index; SBP, systolic blood pressure; CVD, cardiovascular disease.
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and hypercholesterolemia, while among older women, those with 
higher educational attainment may have higher prevalence of 
obesity, but these associations were not statistically significant.

The findings of this study show some differences when 
compared to previous studies from Jamaica and some other 
developing countries (19–22, 24, 25). In fact, the patterns 
of disparity are now beginning to resemble that seen in more 
developed countries. For example, Ferguson and colleagues 
(25) found that the prevalence of the metabolic syndrome was 
highest among men with post-secondary education, but among 
women, the prevalence was highest among those with primary 
or less education. Similarly, Mendez and colleagues (22) found 
that men with higher income were more likely to be obese, while 
obesity levels were high among women, even among those with 
very low income. While the sex differences in the pattern of 
disparity has remained, we now report significant differences by 
age group among women and a pattern of disparity for diabetes 
and hypertension among men now more consistent with that 
seen in developed countries, with higher prevalence in the lower 
education groups. The pattern of disparity for obesity and hyper-
cholesterolemia among men remain similar to the earlier studies 
with higher prevalence among those with higher educational 
attainment, but for women, this is now seen only for obesity 
among the older age cohorts. Our findings are somewhat similar 
to those reported by Jones-Smith and colleagues in a study from 
China (41). In their study, Jones-Smith and colleagues reported 
that while there were no significant educational health disparities 
among Chinese men and women in 1989, in 2006, significant 
disparities had emerged with women with higher education 
having less overweight/obesity while men with higher education 
having more overweight/obesity (41).

When we compared our findings to those reported from devel-
oped counties, we found that there were some similarities. In the 
United States, lower education is generally associated with higher 
prevalence of CVD risk factors in both men and women (2, 42). 
Recent data from the Centers for Disease Control and Prevention 
show that diabetes prevalence was lowest among persons in the 
highest education categories in both 2006 and 2010, but the 
report did not discuss sex- or race-specific educational disparities 
(43). With regards to obesity, there were inverse associations with 
education in both men and women, with the lowest prevalence 
among those who were college graduates (44).

The differences seen in patterns of disparity by sex between 
countries such as the United States and developing countries such 
as Jamaica and China may be a result of differences in the stage 
of the epidemiological transition and how these factors influence 
the social shaping of population health, where CVD has been 
shown to be associated with affluence in the early stages of the 
epidemiological transition but with lower SES later on (4, 19). 
The fact that age group differences were seen among women, with 
the younger women showing disparity patterns more consistent 
with developed countries also support the notion that this reflects 
ongoing epidemiological transition. Other factors such as health 
literacy, health seeking behavior, physical activity levels, and 
social stigma associated with obesity in women may be other 
contributory factors (41).

This study had a number of strengths. First, data were from a 
nationally representative sample and used weighting procedures 
to adjust for differences between sample distribution and popula-
tion distribution; the findings can therefore be generalized to the 
Jamaican population and would have implications for similar 
developing countries especially in the Caribbean. We also report 
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Table 4 | age-specific prevalence estimates, prevalence difference, and prevalence ratios for cVD risk factors within education categories for women 
in the Jamaica health and lifestyle survey 2007–2008.

characteristic Post-secondary
N = 136

Full secondary
N = 734

Junior secondary
N = 411

Primary or less
N = 272

Prevalence % (95% CI) % (95% CI) % (95% CI) % (95% CI)

hypertension
25–39 years 4.0 (1.4, 6.6) 10.0 (7.1, 12.9) 16.9 (9.2, 24.6) 15.7 (0, 43.4)a

40–59 years 38.4 (24.6, 52.2) 36.1 (29.6, 42.7) 46.3 (38.7, 53.8) 55.0 (43.6, 66.9)
60–74 years 42.2 (30.1, 54.3) 87.8 (72.3, 100) 65.7 (53.3, 78.2) 72.7 (64.9, 80.6)

Diabetes
25–39 years 0.8 (0, 2.2) 2.7 (1.1, 4.3) 4.6 (0.3, 8.9) 20.1 (0, 45.1)
40–59 years 8.6 (0, 17.3) 14.3 (10.6, 18.1) 16.0 (11.1, 21.0) 21.7 (11.4, 31.9)
60–74 years 18.5 (0, 38.6) 36.0 (13.1, 59.0) 27.2 (16.0, 38.5) 30.5 (22.4, 38.6)

high cholesterol
25–39 years 1.6 (0.3, 3.0) 36.9 (34.6, 39.1) 13.1 (4.3, 22.0) 23.7 (0, 55.5)
40–59 years 37.0 (21.2, 52.8) 23.2 (18.7, 27.6) 25.1 (19.0, 31.2) 26.2 (15.6, 36.5)
60–74 years 23.5 (0, 48.8) 26.4 (11.0, 41.8) 28.4 (16.4, 40.4) 29.9 (22.4, 37.5)

Obesity
25–39 years 7.8 (4.2, 11.5) 34.0 (29.3, 38.7) 49.4 (34.6, 64.2) 37.2 (4.7, 69.6)
40–59 years 60.3 (43.3, 77.4) 46.3 (40.6, 52.0) 41.4 (34.3, 48.7) 42.4 (32.8, 51.9)
60–74 years 53.5 (29.0, 78.0) 27.2 (13.7, 40.8) 38.1 (27.8, 48.4) 42.2 (31.8, 52.6)

Prevalence difference % (95% CI) % (95% CI) % (95% CI)

hypertension 
25–39 years Reference 6.0 (2.2, 9.9)** 12.9 (4.8, 21.0)*** 11.7 (−1.6, 39.6)
40–59 years Reference −2.2 (−17.6, 13.1) 7.9 (−8.2, 23.9) 16.6 (−1.6, 34.7)
60–74 years Reference 45.6 (25.0, 66.1)*** 23.6 (4.6, 42.6)* 30.5 (−15.4, 45.7)***

Diabetes
25–39 years Reference 2.0 (−0.3, 4.2) 3.9 (−0.7, 8.4) 19.3 (−5.7, 44.3)
40–59 years Reference 5.7 (−3.8, 15.3) 7.5 (−2.5, 17.5) 13.1 (−0.2, 26.4)
60–74 years Reference 17.5 (−13.9, 48.2) 8.7 (−14.6, 32.0) 12.0 (−10.8, 34.8)

high cholesterol
25–39 years Reference 35.3 (32.9, 37.7)*** 11.5 (2.6, 20.5)* 22.1 (−9.6, 53.9)
40–59 years Reference −13.8 (−30.7, 3.0) −11.9 (−28.7, 4.9) −10.8 (−30.0, 8.4)
60–74 years Reference 2.9 (−26.5, 32.3) 4.9 (−24.0, 33.8) 6.4 (−20.7, 33.5)

Obesity
25–39 years Reference 26.7 (20.3, 32.0)*** 41.5 (25.9, 57.2)*** 29.3 (−3.7, 62.3)
40–59 years Reference −14.0 (−31.1, 3.1) −18.8 (−37.3, −0.3)* −17.9 (−37.2, 1.4)
60–74 years Reference −26.2 (−53.7, 1.3) −15.4 (−41.3, 10.5) −11.2 (−37.1, 14.5)

 Prevalence ratio PR (95% CI) PR (95% CI) PR (95% CI)

hypertension
25–39 years Reference 2.50 (1.25, 5.03)** 4.23 (1.96, 9.15)*** 3.93 (0.60, 25.7)
40–59 years Reference 0.94 (0.63, 1.40) 1.20 (0.81, 1.79) 1.43 (0.95, 2.16)
60–74 years Reference 2.08 (1.47, 2.94)*** 1.56 (1.08, 2.25)* 1.72 (1.26, 2.36)***

Diabetes
25–39 years Reference 3.58 (0.45, 28.3) 6.10 (0.71, 52.7) 26.5 (2.90, 242.4)**
40–59 years Reference 1.67 (0.59, 4.76) 1.87 (0.65, 5.37) 2.53 (0.84, 7.58)
60–74 years Reference 1.95 (0.56, 6.79) 1.47 (0.46, 4.68) 1.65 (0.53, 5.16)

high cholesterol
25–39 years Reference 22.7 (10.1, 51.1)*** 8.1 (2.82, 23.2)*** 14.6 (3.17, 67.4)***
40–59 years Reference 0.63 (0.39, 1.01) 0.68 (0.42, 1.10) 0.71 (0.39, 1.27)
60–74 years Reference 1.12 (0.34, 3.72) 1.21 (0.37, 3.90) 1.27 (0.42, 3.88)

(Continued)

category-specific prevalence estimates, prevalence ratios, and 
prevalence differences thus allowing for detailed analysis of the 
disparity patterns. Additionally, we report on four CVD risk fac-
tors thus facilitating comparison of similarities and differences 

between risk factors and whether the education effect showed 
heterogeneity across risk factors.

Study limitations include the fact that only one time point 
was evaluated thus precluding analysis of temporal trends in 
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disparity patterns. Additionally, relatively small numbers in 
some educational categories may have resulted in insufficient 
power to show statistical significance for some of the differences 
seen. Small numbers in some of the age and sex subgroups also 
resulted in relatively imprecise estimates with wide confidence 
intervals. We also acknowledge that there were missing data for 
some participants which could have influenced the findings. 
However, the proportion with missing data was relatively small 
(≈4%) and except for a lower prevalence of hypertension there 
were no significant differences in the prevalence of the CVD risk 
factors evaluated or in the distribution of education categories. It 
is therefore unlikely that the exclusion due to missing data would 
have had a significant impact on our results.

cOnclUsiOn

In Jamaica, there are disparities in the prevalence of CVD risk fac-
tors, with different patterns among men and women, and by age 
group among women. Higher education is associated with lower 
prevalence of diabetes among men and with lower prevalence 
of all four CVD risk factors among younger women. Patterns of 
disparity are somewhat different from that seen in earlier studies 
from Jamaica, possibly due to ongoing epidemiological transi-
tion. Further research should monitor disparity trends and seek 
to better understand the reasons for the patterns seen and identify 
opportunities for intervention.
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characteristic Post-secondary
N = 136

Full secondary
N = 734

Junior secondary
N = 411

Primary or less
N = 272

Obesity
25–39 years Reference 4.34 (2.69, 6.99)*** 6.30 (3.55, 11.2)*** 4.74 (1.72, 13.1)**
40–59 years Reference 0.77 (0.58, 1.02) 0.69 (0.50, 0.95)* 0.70 (0.49, 0.998)*
60–74 years Reference 0.51 (0.27, 0.98)* 0.71 (0.43, 1.18) 0.79 (0.48, 1.29)

Estimates were derived from sex-specific Poisson regression models which included an interaction term for the age group and education category interaction. Separate models 
were created for each CVD risk factor. Age-specific prevalence estimates and prevalence difference were derived from the models using post-estimation commands. Number 
of participants and confounders included for each model were as follows: hypertension—1,442 participants; adjustment for BMI, glucose, and cholesterol; diabetes—1,451 
participants, adjusted for BMI and SBP; high cholesterol—1,443 participants, adjusted for BMI, glucose, and SBP; obesity—1,451 participants, adjusted for cholesterol and SBP.
aLower confidence limits for prevalence estimates were reported as zero (0) if calculated values were negative.
*p < 0.05; **p < 0.01; ***p < 0.001 for prevalence difference ≠ 0 or prevalence ratio ≠ 1 when compared to reference category (post-secondary education) derived from post-
estimation tests.
BMI, body mass index; SBP, systolic blood pressure; CVD, cardiovascular disease.
Number of participants in each age subgroup for post-secondary, full secondary, junior secondary, and primary or less were as follows: 25–39 years: 77, 399, 113, 11; 40–59 years: 
46, 317, 216, 98; 60–74 years: 13, 18, 82, 163.

Table 4 | continued
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