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ABSTRACT
Objective: To describe the distribution of diabetes,
hypertension and related behavioural and biological
risk factors in adults in Barbados by gender, education
and occupation.
Design: Multistage probability sampling was used to
select a representative sample of the adult population
(≥25 years). Participants were interviewed using
standard questionnaires, underwent anthropometric
and blood pressure measurements, and provided
fasting blood for glucose and cholesterol
measurements. Standard WHO definitions were used.
Data were weighted for sampling and non-response,
and were age and sex standardised to the 2010
Barbados population. Weighted prevalence estimates
were calculated, and prevalence ratios were calculated
for behavioural and biological risk factors by
demographic and socioeconomic group.
Results: Study response rate was 55.0%, with 764
women, 470 men. Prevalence of obesity was 33.8%
(95% CI 30.7% to 37.1%); hypertension 40.6% (95%
CI 36.5% to 44.9%); and diabetes 18.7% (95% CI
16.2% to 21.4%). Compared with women, men were
less likely to be obese (prevalence ratio 0.5; 95% CI
0.4 to 0.7), or physically inactive (0.5; 0.4 to 0.6), but
more likely to smoke tobacco (4.1; 2.5 to 6.7) and
consume large amounts of alcohol in a single episode
(4.6; 2.7 to 7.6). Both diabetes (0.83; 0.65 to 1.05)
and hypertension (0.89; 0.79 to 1.02) were lower in
men, but not significantly so. In women, higher
educational level was related to higher fruit and
vegetable intake, more physical activity, less diabetes
and less hypercholesterolaemia (p 0.01–0.04). In men,
higher education was related only to less smoking
(p 0.04). Differences by occupation were limited to
smoking in men and hypercholesterolaemia in women.
Conclusions: In this developing country population,
sex appears to be a much stronger determinant of
behavioural risk factors, as well as obesity and its
related risks, than education or occupation. These
findings have implications for meeting the
commitments made in the 2011 Rio Political
Declaration, to eliminate health inequities.

INTRODUCTION
There is great interest globally in the social
determinants of health and in the

identification of health inequities, that is,
avoidable or remedial differences in health
between social groups.1 This interest is in
large part attributable to the work of the
WHO’s Commission on the Social
Determinants of Health, which was followed
in 2011 by the Rio Political Declaration,2 in
which countries committed to taking action
to reduce health inequities. However, despite
this interest and avowed political commit-
ment, data on differences in health by social
group are relatively scarce, and largely
limited to wealthier, economically developed,
nations.
The Caribbean is a middle-income region

in which the majority of the burden of
disease is due to chronic non-communicable
diseases (NCDs), including diabetes, cardio-
vascular disease and cancers.3 The region is
estimated to have one of the highest preva-
lences of diabetes in the world, with between
10% and 15% of the adult population
affected.4 Age-adjusted rates of death from
NCDs are higher in most Caribbean coun-
tries than in the USA or Canada.4 However,
while it is well known that NCDs are the

Strengths and limitations of this study

▪ Diabetes, hypertension, obesity and hypercholes-
terolaemia were assessed objectively and were
therefore not subject to the interviewee bias
inherent in self-reported risk factor assessments.

▪ The cross-sectional design of the study did not
allow for examination of temporal relationships.

▪ The numbers of participants for some analyses
were small and the associated CIs were wide,
which may have reduced our power to detect
significant associations.

▪ The study response rate was relatively low, par-
ticularly among young men, which could affect
the generalisability of the results.

▪ The survey weighting scheme ensured that esti-
mates provided by age and sex are generalisable
to the adult Barbadian population.
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major contributor to the burden of disease in most
Caribbean countries, there are very limited data on their
distribution by social group. Such data are essential in
order to identify health inequities and to guide interven-
tions aimed at their reduction.
Data on the distribution of NCDs and their risk

factors from high-income, economically developed
nations, such as the USA, Canada, and the UK, indi-
cate that type 2 diabetes, cardiovascular disease and
their risk factors tend to occur at highest rates in the
more disadvantaged social groups.5 6 Data from devel-
oping regions are less clear, with limited evidence for
higher levels of obesity initially in wealthier groups and
a later transition to higher rates in socially disadvan-
taged groups with increasing national economic
development.7

Barbados is an independent Caribbean country with a
population of 277 821,8 in which 80% of deaths are due
to NCDs.9 It is considered a developing economy by the
International Monetary Fund,10 yet it is classified by the
World Bank as a high-income country, with an estimated
gross domestic product per capita in 2012 of just under
US$15 000.11 It is a member of the United Nations
Conference of Small Island Developing States (SIDS),
which is a group of developing countries that face spe-
cific social, economic and environmental challenges to
their economic development.12 It therefore provides an
opportunity to characterise the social distribution of
NCDs and associated risk factors in a high-income,
developing country.
The overall aim of this paper is to contribute towards

a more complete global picture of the distribution of
diabetes, hypertension, and related behavioural and bio-
logical risk factors by social group. We collected nation-
ally representative data in order to describe the
distribution of diabetes, hypertension and related risk
factors in adults in Barbados by sex, education and occu-
pation. We discuss the implications of our findings for
policy, practice and further research on health inequities
in this and similar populations.

METHODS
Survey design
This study was a cross-sectional survey of the Barbadian
population aged 25 years and over, with households
selected from a national sampling frame maintained by
the Barbados Government Statistical Service. The
sample was obtained by selecting enumeration districts
(EDs) with a probability proportional to their popula-
tion size. From each ED, households were systematically
selected after a random start on a predetermined route.
A single participant was randomly selected from each
household, using the Kish method.13 A record was kept
of all selected households and the number of eligible
residents in each, regardless of participation status, so
that the non-response rate by ED could be calculated for
appropriate analytical weighting.

Data collection
Data collection took place between September 2011 and
May 2013. Registered nurses were recruited as data col-
lection staff. Data collectors were assessed by a study
investigator prior to starting, and every 6 months there-
after, to ensure that they followed the standard protocol
for all measurements.
Data collection took place in the participants’ homes

over two visits. At the first visit, demographic character-
istics, and information on socioeconomic position,
behavioural risk factors (tobacco smoking, alcohol con-
sumption, fruit and vegetable intake, and physical
inactivity), hypertension and diabetes, were collected by
standard questionnaire during a face-to-face interview.
Demographic information was collected using the
national census questionnaire, and risk factor informa-
tion was collected using a questionnaire adapted from
WHO STEPS.8 14 Measurements taken at this visit
included weight (without footwear, wearing minimal,
light clothing; measured using Seca Robusta 813 scales),
height (without footwear or headwear; measured using
Seca 217 stadiometers) and blood pressure (measured
using Omron HEM-705CP digital automatic blood pres-
sure monitors). Blood pressure was measured after the
participant was seated quietly for at least 15 min, with at
least 3 min spent with the cuff and arm in the correct
position for measurement (cuff placed at the midpoint
of the right arm; arm resting with palm facing upwards).
Three blood pressure readings were taken 3 min apart,
with the participant resting in between each reading.
At the end of the first visit, a second visit was booked

in order to collect a venous blood sample after the par-
ticipant had fasted for at least 9 h. Where possible, the
second visit was booked for the morning after the first
visit. The visit was rescheduled if the participant had not
fasted but was willing to do so; however, if he or she was
not willing, the sample was collected and the non-fasted
status recorded. The sample was collected into separate
vacutainer collection tubes for blood glucose and lipid
analyses. The sample for glucose analysis was collected
in a sodium fluoride tube and placed immediately in a
container on wet ice until analysis (Roche Cobas 6000,
Roche Diagnostics, Mannheim, Germany; glucose hexo-
kinase method). The sample for lipid analysis was col-
lected in an EDTA tube and was analysed using a
Reflotron biochemical analyser (Roche Diagnostics,
Mannheim, Germany). Manufacturers’ recommended
quality control procedures for all biochemical assays
were followed throughout.
Written informed consent was obtained from all

participants.

Variable definitions
Demographic and socioeconomic information, includ-
ing participant age, sex, highest attained level of educa-
tion and occupation, were ascertained by questionnaire.
Education and occupation were used as markers of
socioeconomic position. Education was grouped into
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four levels as follows: level 1 had not completed second-
ary school; level 2 completed secondary school; level 3
with technical, trade or teacher education; and level 4
with university education (undergraduate and postgradu-
ate). Occupation was collected as free text and then
coded using the Barbados Standard Occupational
Classification (BARSOC-89),15 which is based on the
1988 International Standard Classification of
Occupations (ISCO-88).16 BARSOC-89 contains nine
major groups, which were collapsed to create three
broad occupational categories as follows: group 1
(routine/manual) consisted of skilled agricultural,
craft/elementary workers, and machine operators;
group 2 (intermediate) comprised technical, clerical
and service employees; and group 3 (professional) con-
sisted of managers and professionals.
Data on diabetes, hypertension and six related risk

factors were used in this analysis: tobacco use; heavy epi-
sodic alcohol consumption; inadequate fruit and vege-
table intake; physical inactivity; obesity; and
hypercholesterolaemia. Definitions for these conditions
and risk factors are provided in table 1.

Statistical methods
Data were analysed using the Stata software package
(V.13, StataCorp, College Station, Texas, USA). All ana-
lyses were weighted to account for the sampling design
and ED level non-response, and to match the age–sex
distribution of the Barbadian population according to
the 2010 Barbados Population and Housing Census.8

Detailed information on how the survey weights were
calculated and applied is provided in online
supplementary appendix 1. Prevalence estimates were
calculated for diabetes, hypertension and related risk
factors. Prevalence ratios (PRs) were calculated using log
binomial regression models, and were used to determine
whether the prevalence of risk factors differed by demo-
graphic and socioeconomic group (defined by age, sex,
education and occupation). When calculating PRs, the
lowest category was used as the reference group: for

comparisons by age, this was youngest group (25–
44 years); for education, this was ‘less than secondary
school’; and for occupation, this was ‘routine/manual’.
Estimates are presented with 95% CIs.

RESULTS
Figure 1 shows the stages of selecting and recruiting
households and individuals to the study. Out of 3589
potential households approached by the Barbados
Statistical Service, 858 were determined to be ineligible.
Reasons for ineligibility are given in online
supplementary table S1, with the single largest category
(586) being that the buildings were obviously vacant. In
addition, there were a further 454 potential households
that were not obviously vacant but with which no contact
could be established, including after five visits, eight
phone calls (where a number was available) and sending
a registered letter. Out of the 2277 households with which
contact was established, 1646 (72.3%) agreed to being
approached by the study, and of these 1234 (75.0%) even-
tually took part in the study. The best estimate of the
overall response rate is therefore 54.2% (1234/2277).
The characteristics of participants in the final study

sample are shown in table 2. Compared with the official
population, provided by the 2010 Barbados Population
and Housing Census, the survey generally undersampled
young adults and oversampled the elderly, and more
women than men took part. These discrepancies were
addressed by the survey weighting scheme, as described
in detail in online supplementary appendix 1. The
number of participants with missing data for each of the
outcomes of interest by sex, educational and occupa-
tional category is shown in online supplementary tables
S3 and S4.

Prevalence and sex-specific patterns of risk factors
The prevalence of diabetes, hypertension and associated
risk factors by sex is shown in table 3, along with
age-adjusted PRs for men versus women.

Table 1 Definition of diabetes, hypertension and associated risk factors

Risk factor Definition

Diabetes Self-reported doctor-diagnosed diabetes or fasting blood glucose ≥7 mmol/L

If both data points are missing, or one is negative and the other is missing, the

participant is excluded from the denominator

Hypertension Self-reported current use of antihypertensive medication, or a systolic blood pressure

≥140 mm Hg, or a diastolic blood pressure ≥90 mm Hg

Blood pressure measurements taken from an average of the second and third reading

Current tobacco use Self-reported use of any tobacco products, including cigarettes, cigars or pipes

Heavy episodic alcohol consumption Self-reported consumption of at least 4 (for females) or 5 (for males) standard

alcoholic drinks in a single drinking occasion at least once in the past 30 days

Inadequate fruit and vegetable intake Self-reported intake of less than 5 servings of fruit and/or vegetables per day

Physical inactivity Self-reported activity of less than 150 min of moderate intensity per week, assessed

by the Recent Physical Activity Questionnaire17

Obesity Body mass index of 30 kg/m2 or more

Hypercholesterolaemia Total cholesterol of 5 mmol/L or more
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Current tobacco use and heavy episodic alcohol con-
sumption were relatively uncommon, with an overall
prevalence of 9.2% (95% CI 7.2% to 11.7%) and
14.5% (12.0% to 17.4%), respectively. Both were more
than four times more prevalent in men than in women,
with a PR of 4.08 (2.48 to 6.69) for current tobacco
use, and a PR of 4.55 (2.70 to 7.58) for heavy episodic
alcohol consumption. Inadequate fruit and vegetable
intake was highly prevalent (90.0%; 87.0% to 92.4%),
and was similar in both sexes. Physical inactivity was

reported by 49.9% (46.1% to 53.7%) of respondents,
with inactivity about half as likely in men as women
(PR 0.47; 0.39 to 0.57).
Levels of biological risk factors and conditions were

high: 40.7% (36.4% to 44.8%) had hypertension;
33.8% (30.7% to 37.1%) were obese; 21.2% (18.4% to
24.2%) had hypercholesterolaemia; and 18.7% had
diabetes (16.2% to 20.6%). Men were about half as
likely as women to be obese (PR 0.53; 0.42 to 0.67).
The prevalences of diabetes, hypertension and

Figure 1 Survey recruitment.
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hypercholesterolaemia were all lower in men; however,
the 95% CIs on the PRs all included 1, compatible
with no difference in the underlying population.

Prevalence and age-specific patterns of risk factors
Table 4 shows the distribution of diabetes, hypertension
and associated risk factors stratified by age. The

Table 3 Sex-specific and overall prevalence of diabetes, hypertension and associated risk factors in the adult Barbadian

population, with age-adjusted prevalence ratios (PRs) for men versus women

Women Men Overall

Current tobacco use

Prevalence (%) (95% CI) 3.7 (2.3 to 6.1) 15.5 (11.9 to 20.0) 9.2 (7.2 to 11.7)

PR (95% CI) 1.00* 4.08 (2.48 to 6.69) –

Heavy episodic alcohol consumption

Prevalence (%) (95% CI) 5.4 (3.2 to 8.8) 25.4 (21.0 to 30.3) 14.5 (12.0 to 17.4)

PR (95% CI) 1.00* 4.55 (2.70 to 7.58) –

Inadequate fruit and vegetable intake

Prevalence (%) (95% CI) 88.5 (85.1 to 91.2) 91.8 (87.0 to 95.0) 90.0 (87.0 to 92.4)

PR (95% CI) 1.00* 1.39 (0.87 to 2.23) –

Physical inactivity

Prevalence (%) (95% CI) 67.2 (63.1 to 71.1) 30.0 (24.6 to 36.1) 49.9 (46.1 to 53.7)

PR (95% CI) 1.00* 0.47 (0.39 to 0.57) –

Obesity

Prevalence (%) (95% CI) 43.4 (39.5 to 47.3) 23.4 (18.9 to 28.5) 33.8 (30.7 to 37.1)

PR (95% CI) 1.00* 0.53 (0.42 to 0.67) –

Hypercholesterolaemia

Prevalence (%) (95% CI) 22.9 (19.1 to 27.1) 19.3 (15.1 to 24.2) 21.2 (18.4 to 24.2)

PR (95% CI) 1.00* 0.84 (0.62 to 1.13) –

Hypertension

Prevalence (%) (95% CI) 44.0 (38.8 to 49.2) 36.9 (30.9 to 43.3) 40.7 (36.5 to 44.9)

PR (95% CI) 1.00* 0.89 (0.79 to 1.02) –

Diabetes

Prevalence (%) (95% CI) 21.0 (18.2 to 24.2) 15.9 (12.0 to 20.8) 18.7 (16.2 to 21.4)

PR (95% CI) 1.00* 0.83 (0.65 to 1.05) –

*Denotes the reference group for the PR.

Table 2 Selected sociodemographic characteristics of the survey sample, by sex and collectively*

Women Men Overall

n Per cent n Per cent n Per cent

Age (years)

25–44 292 39.4 158 36.2 450 38.2

45–64 310 41.4 206 44.0 516 42.4

65 and older 162 19.2 106 19.8 268 19.4

Level of education

Less than secondary school 150 18.1 82 14.0 232 16.6

Secondary school completed 296 40.9 211 47.3 507 43.3

Technical, trade or teacher education 123 16.1 80 16.7 203 16.3

University education 195 24.9 97 22.0 292 23.8

Occupational category

Routine/manual 123 15.1 185 39.1 308 24.1

Intermediate 256 33.7 93 17.6 349 27.6

Professional 144 18.2 78 19.2 222 18.6

Not in employment, not retired† 152 21.5 49 10.3 201 17.3

Occupation code unavailable‡ 89 11.5 65 14.0 154 12.4

Total 764 100 470 100 1234 100

*Percentages are weighted to compensate for unequal probabilities of selection (selecting one individual from household) and for
non-response.
†Includes people on maternity or sick leave (n=6); people looking for work (n=85); home duties (n=74); students (n=8); incapacitated people
(n=28).
‡Includes people who reported occupation, but that occupation was not listed in Barbados Standard Occupational Classification (BARSOC)
coding, as well as retired people who did not report main lifetime occupation.
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Table 4 Prevalence and adjusted prevalence ratios (PRs) of diabetes, hypertension and associated risk factors by age

group in the adult Barbadian population

Age group

25–44 years 45–64 years 65+years

Current tobacco use

Women

Prevalence (%) (95% CI) 4.3 (1.9 to 9.3) 2.7 (1.4 to 5.4) 4.4 (1.8 to 10.4)

PR (95% CI) 1.00* 0.64 (0.22 to 1.84) 1.02 (0.3 to 3.46)

Men

Prevalence (%) (95% CI) 20.8 (14.4 to 29.2) 13.4 (9.2 to 19.1) 5.3 (2.4 to 11.5)

PR (95% CI) 1.00* 0.64 (0.40 to 1.04) 0.26 (0.1 to 0.62)

Total

Prevalence (%) (95% CI) 12.2 (8.8 to 16.7) 7.8 (5.6 to 10.8) 4.7 (2.6 to 8.6)

PR (95% CI) 1.00* 0.64 (0.42 to 0.98) 0.42 (0.23 to 0.77)

Heavy episodic alcohol consumption

Women

Prevalence (%) (95% CI) 8.5 (4.4 to 15.9) 3.4 (2.1 to 5.5) 2.2 (0.7 to 7)

PR (95% CI) 1.00* 0.40 (0.19 to 0.85) 0.26 (0.07 to 0.96)

Men

Prevalence (%) (95% CI) 33.2 (24.6 to 43.0) 23.4 (17.5 to 30.5) 8.6 (4.4 to 16)

PR (95% CI) 1.00* 0.70 (0.47 to 1.07) 0.26 (0.12 to 0.54)

Total

Prevalence (%) (95% CI) 20.0 (15.1 to 26.0) 12.9 (10 to 16.5) 4.8 (2.8 to 8.1)

PR (95% CI) 1.00* 0.65 (0.45 to 0.94) 0.26 (0.15 to 0.47)

Inadequate fruit and vegetable intake

Women

Prevalence (%) (95% CI) 90.2 (85.6 to 93.5) 88.8 (83.8 to 92.4) 83.9 (75 to 90.1)

PR (95% CI) 1.00* 0.87 (0.5 to 1.5) 0.61 (0.34 to 1.08)

Men

Prevalence (%) (95% CI) 91.6 (84.5 to 95.6) 92.5 (86.9 to 95.8) 91.0 (80.2 to 96.2)

PR (95% CI) 1.00* 1.12 (0.66 to 1.88) 0.94 (0.32 to 2.78)

Total

Prevalence (%) (95% CI) 90.9 (86.4 to 94) 90.5 (87.4 to 92.9) 86.8 (80 to 91.5)

PR (95% CI) 1.00* 0.96 (0.66 to 1.41) 0.70 (0.4 to 1.23)

Physical inactivity

Women

Prevalence (%) (95% CI) 63.6 (56.5 to 70.19) 62.6 (55.19 to 69.4) 83.0 (76.02 to 88.24)

PR (95% CI) 1.00* 0.98 (0.84 to 1.16) 1.31 (1.15 to 1.5)

Men

Prevalence (%) (95% CI) 17.5 (10.09 to 28.59) 35.4 (26.63 to 45.24) 53.7 (40.33 to 66.47)

PR (95% CI) 1.00* 2.00 (1.07 to 3.72) 3.09 (1.72 to 5.53)

Total

Prevalence (%) (95% CI) 41.5 (35.94 to 47.25) 49.6 (42.79 to 56.48) 71.1 (63.3 to 77.77)

PR (95% CI) 1.00* 1.11 (0.95 to 1.3) 1.47 (1.26 to 1.72)

Obesity

Women

Prevalence (%) (95% CI) 45.9 (38.8 to 53.3) 42.7 (37 to 48.7) 39.1 (30.6 to 48.2)

PR (95% CI) 1.00* 0.93 (0.74 to 1.17) 0.85 (0.65 to 1.12)

Men

Prevalence (%) (95% CI) 24.1 (16.5 to 33.9) 25.7 (19.1 to 33.6) 15.5 (8.8 to 26)

PR (95% CI) 1.00* 1.06 (0.65 to 1.74) 0.64 (0.35 to 1.2)

Total

Prevalence (%) (95% CI) 35.0 (28.9 to 41.5) 34.6 (29.6 to 40) 29.4 (23.7 to 35.8)

PR (95% CI) 1.00* 0.97 (0.76 to 1.22) 0.80 (0.62 to 1.04)

Hypercholesterolaemia

Women

Prevalence (%) (95% CI) 15.5 (10.9 to 21.6) 27.3 (22.3 to 33.0) 31.1 (23.2 to 40.3)

PR (95% CI) 1.00* 1.76 (1.23 to 2.53) 2.01 (1.29 to 3.11)

Men

Prevalence (%) (95% CI) 17.5 (10.9 to 27) 22.2 (15.3 to 31.3) 17.2 (10.0 to 28.0)

PR (95% CI) 1.00* 1.27 (0.44 to 0.69) 0.98 (0.96 to 0.48)

Continued
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prevalence of current tobacco use and heavy episodic
alcohol consumption decreased in older age groups
compared with the youngest, while inactivity increased.
The PRs for tobacco use were 0.64 (0.42 to 0.98) in 45–
64-year olds and 0.42 (0.23 to 0.77) in over 65s. For
heavy episodic alcohol consumption, the PRs were 0.65
(0.45 to 0.94) and 0.26 (0.15 to 0.47) in 45–64-year olds
and over 65s, respectively. The PR for inactivity was 1.47
(1.26 to 1.72) in the over 65s. Inadequate fruit and vege-
table intake was similar across all age groups. As
expected, the prevalence of diabetes, hypertension and
hypercholesterolaemia increased with age. Obesity,
however, remained constant across all age groups for
both men and women.

Prevalence and patterns of risk factors by maximum level
of educational attainment
Table 5 shows the distribution of diabetes, hyperten-
sion and associated risk factors stratified by maximum
level of education attained. Among men, tobacco
smoking was less common in the group with the most
education (university education) versus the least (less
than secondary school; PR 0.18; 95% CI 0.05 to 0.58).
The PRs for tobacco smoking in men decreased across
all education groups relative to the lowest, but this was
not statistically significant in the second and third
groups. Among women, inadequate fruit and vegetable
intake and physical inactivity were less common in
groups with more education, compared with those

with the least education. In those with a level 3 (tech-
nical, trade or teacher) and level 4 (university) educa-
tion, the PRs for inadequate fruit and vegetable intake
were 0.33 (0.13 to 0.82) and 0.24 (0.1 to 0.61),
respectively, and the PRs for physical inactivity were
0.84 (0.72 to 0.99) and 0.75 (0.61 to 0.91), respect-
ively. The prevalence of obesity and hypertension did
not vary by education level. There was some variation
by educational attainment for diabetes and hyperchol-
esterolaemia, but only in women: those with a univer-
sity education being less likely to have diabetes (PR
0.58; 0.36 to 0.95) and hypercholesterolaemia (PR
0.62; 0.4 to 0.96) than those who did not complete
secondary school.

Prevalence and patterns of risk factors by occupational
grade
Table 6 shows the distribution of diabetes, hypertension
and associated risk factors stratified by occupation grade.
In general, occupation was not significantly related to
the prevalence of these conditions and their risk factors.
There were, however, two exceptions. Among men,
tobacco smoking was less common in those with a pro-
fessional occupation compared with those with a
routine/manual occupation (PR 0.39; 0.16 to 0.96). In
women, hypercholesterolaemia was less common in
those with a professional occupation compared with
those with a routine/manual occupation (PR 0.6; 0.36 to
0.94).

Table 4 Continued

Age group

25–44 years 45–64 years 65+years

Total

Prevalence (%) (95% CI) 16.5 (12.7 to 21.2) 24.9 (20.7 to 29.6) 25.2 (19.9 to 31.5)

PR (95% CI) 1.00* 1.52 (1.12 to 2.06) 1.53 (1.08 to 2.17)

Hypertension

Women

Prevalence (%) (95% CI) 16.2 (11.2 to 22.7) 56.5 (49.3 to 63.5) 80.9 (73.0 to 86.9)

PR (95% CI) 1.00* 3.50 (2.51 to 4.87) 5.01 (3.48 to 7.22)

Men

Prevalence (%) (95% CI) 14.1 (8.8 to 21.9) 48.9 (40.2 to 57.6) 74.3 (63.8 to 82.6)

PR (95% CI) 1.00* 3.47 (2.16 to 5.56) 5.27 (3.26 to 8.52)

Total

Prevalence (%) (95% CI) 15.2 (11.3 to 20.0) 52.9 (47.4 to 58.3) 78.2 (71.8 to 83.5)

PR (95% CI) 1.00* 3.49 (2.66 to 4.58) 5.10 (3.85 to 6.76)

Diabetes

Women

Prevalence (%) (95% CI) 6.6 (3.7 to 11.3) 23.0 (18.1 to 28.8) 48.0 (37.6 to 58.7)

PR (95% CI) 1.00* 3.51 (1.82 to 6.8) 7.32 (3.87 to 13.87)

Men

Prevalence (%) (95% CI) 1.5 (0.4 to 4.6) 21.2 (14.5 to 30.0) 42.4 (32.1 to 53.3)

PR (95% CI) 1.00* 14.60 (4.53 to 47.02) 29.11 (8.55 to 99.14)

Total

Prevalence (%) (95% CI) 4.2 (2.5 to 6.9) 22.2 (17.7 to 27.3) 45.7 (38.2 to 53.4)

PR (95% CI) 1.00* 5.31 (2.90 to 9.70) 10.82 (6.23 to 19.00)

*Denotes the reference group for the PR.
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Table 5 Prevalence and age-adjusted prevalence ratios (PRs) of diabetes, hypertension and associated risk factors by

education level in the adult Barbadian population

Level 1: Less than

secondary school

Level 2: Secondary

school completed

Level 3: Technical, trade

or teacher education

Level 4: University

education

Current tobacco use

Women

Prevalence (%) (95% CI) 4.4 (2.1 to 8.7) 4.1 (1.9 to 8.5) 3.1 (1.2 to 7.7) 3.2 (0.8 to 11.4)

PR (95% CI) 1.00* 0.91 (0.29 to 2.91) 0.65 (0.19 to 2.19) 0.66 (0.21 to 2.02)

Men

Prevalence (%) (95% CI) 19.8 (11.1 to 32.9) 18.4 (13 to 25.3) 16.4 (8.4 to 29.5) 5.7 (2.3 to 13.7)

PR (95% CI) 1.00* 0.55 (0.3 to 1.02) 0.49 (0.22 to 1.08) 0.18 (0.05 to 0.58)

Total

Prevalence (%) (95% CI) 10.4 (6.9 to 15.2) 11.3 (8.2 to 15.3) 9.8 (5.3 to 17.6) 4.2 (1.7 to 10.1)

PR (95% CI) 1.00* 0.60 (0.35 to 1.03) 0.52 (0.24 to 1.1) 0.25 (0.09 to 0.69)

Heavy episodic alcohol consumption

Women

Prevalence (%) (95% CI) 3.3 (1.1 to 9.8) 7.1 (3.2 to 14.9) 2.9 (1.2 to 7.2) 5.8 (3.0 to 10.9)

PR (95% CI) 1.00* 1.32 (0.39 to 4.43) 0.51 (0.1 to 2.55) 0.85 (0.25 to 2.89)

Men

Prevalence (%) (95% CI) 18.2 (11.1 to 28.4) 30.7 (23.7 to 38.6) 28.4 (15.8 to 45.6) 15.2 (8.3 to 26.4)

PR (95% CI) 1.00* 1.15 (0.61 to 2.17) 1.07 (0.49 to 2.33) 0.59 (0.26 to 1.31)

Total

Prevalence (%) (95 % CI) 9.0 (6.0 to 13.3) 18.8 (14.2 to 24.7) 15.5 (8.6 to 26.5) 9.7 (6.2 to 14.9)

PR (95% CI) 1.00* 1.17 (0.65 to 2.12) 0.99 (0.5 to 1.97) 0.66 (0.36 to 1.2)

Inadequate fruit and vegetable intake

Women

Prevalence (%) (95% CI) 92.9 (84.7 to 96.8) 92.9 (89.4 to 95.3) 83.3 (69.8 to 91.5) 81.9 (75.4 to 86.9)

PR (95% CI) 1.00* 0.73 (0.29 to 1.81) 0.33 (0.13 to 0.82) 0.24 (0.1 to 0.61)

Men

Prevalence (%) (95% CI) 87.0 (71.8 to 94.6) 96.1 (91.6 to 98.2) 85.1 (70.2 to 93.3) 90.9 (76.4 to 96.8)

PR (95% CI) 1.00* 3.52 (1.05 to 11.83) 0.93 (0.32 to 2.69) 1.48 (0.37 to 5.9)

Total

Prevalence (%) (95% CI) 90.7 (83.6 to 94.9) 94.5 (91.8 to 96.4) 84.2 (73.6 to 91.1) 85.6 (79.2 to 90.3)

PR (95% CI) 1.00* 1.35 (0.61 to 2.96) 0.48 (0.22 to 1.04) 0.50 (0.24 to 1.07)

Physical inactivity

Women

Prevalence (%) (95% CI) 83.2 (74.1 to 89.5) 65.9 (59.3 to 71.9) 68.0 (57.2 to 77.2) 57.1 (49.1 to 64.7)

PR (95% CI) 1.00* 0.86 (0.74 to 1.01) 0.84 (0.72 to 0.99) 0.75 (0.61 to 0.91)

Men

Prevalence (%) (95% CI) 43.9 (30.8 to 57.8) 30.6 (23.6 to 38.6) 21.5 (10.6 to 38.6) 27.9 (18.9 to 39.1)

PR (95% CI) 1.00* 1.02 (0.69 to 1.51) 0.77 (0.38 to 1.57) 0.89 (0.58 to 1.35)

Total

Prevalence (%) (95% CI) 68.0 (58.4 to 76.3) 48.1 (43 to 53.3) 44.5 (34.1 to 55.5) 44.9 (39.2 to 50.8)

PR (95% CI) 1.00* 0.90 (0.79 to 1.03) 0.83 (0.7 to 0.99) 0.80 (0.68 to 0.95)

Obesity

Women

Prevalence (%) (95% CI) 34.7 (28.3 to 41.6) 49.8 (43.2 to 56.5) 40.7 (29.8 to 52.6) 41.0 (32.3 to 50.2)

PR (95% CI) 1.00* 1.41 (1.08 to 1.84) 1.14 (0.8 to 1.62) 1.12 (0.78 to 1.61)

Men

Prevalence (%) (95% CI) 19.2 (10.3 to 33) 26.6 (19.7 to 34.9) 22.2 (12.7 to 36.1) 19.6 (12.6 to 29.4)

PR (95% CI) 1.00* 1.21 (0.6 to 2.45) 1.01 (0.48 to 2.13) 0.87 (0.41 to 1.85)

Total

Prevalence (%) (95% CI) 28.6 (23.1 to 34.8) 37.8 (32.4 to 43.6) 31.2 (23.8 to 39.8) 31.7 (25.7 to 38.5)

PR (95% CI) 1.00* 1.34 (1.02 to 1.76) 1.11 (0.81 to 1.52) 1.05 (0.78 to 1.43)

Hypercholesterolaemia

Women

Prevalence (%) (95% CI) 34.1 (25.1 to 44.4) 23.9 (17.7 to 31.4) 19.4 (11.5 to 30.7) 16.1 (11.7 to 21.8)

PR (95% CI) 1.00* 0.81 (0.53 to 1.23) 0.69 (0.38 to 1.25) 0.62 (0.4 to 0.96)

Men

Prevalence (%) (95% CI) 13.13 (6.4 to 25) 21.39 (14.7 to 30.1) 20.63 (11.7 to 33.7) 17.46 (10.6 to 27.4)

PR (95% CI) 1.00* 1.69 (0.77 to 3.69) 1.66 (0.64 to 4.3) 1.34 (0.52 to 3.48)

Continued
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DISCUSSION
This study offers insight into the social distribution of
diabetes, hypertension and related risk factors in a
Caribbean population. In Barbados, sex appears to be
an important determinant of NCD risk, with obesity and
physical inactivity more common in women, and
tobacco use and heavy episodic alcohol consumption
more common in men. We found some evidence of dif-
ferences in risk by education level, but these were sex-
specific: in women, higher educational attainment was
associated with reduced prevalence of inadequate fruit
and vegetable intake, physical inactivity, diabetes and
hypercholesterolaemia. However, with the exception of
tobacco use, we observed no differences in risk factor
prevalence by education in men. Occupation was a less
important determinant of NCD risk: in men only higher
occupational grade was associated with less tobacco use
and in women with lower total cholesterol.
The sex differences we observed for the prevalence of

tobacco smoking and heavy episodic alcohol consump-
tion reflect global patterns, which show that men are
more likely to engage in these behaviours.18 19 Our find-
ings were also consistent with global trends in the socio-
economic distribution of smoking. In men, tobacco
smoking is concentrated in lower socioeconomic groups
in developed and developing countries, while for
women, there is no clear pattern and trends differ by
setting.7 20 We found no association between heavy epi-
sodic alcohol consumption and either education or

occupation. This finding is not unusual, as social vari-
ation in alcohol consumption is not consistently
observed, and is thought to be influenced more heavily
by culture than development status.21

Studies from the UK,22 the European region23 and 52
countries taking part in the World Health Survey24 show
that low fruit and vegetable consumption is more preva-
lent in lower socioeconomic groups. In contrast, our
analysis found little socioeconomic variation in low fruit
and vegetable consumption, apart from a lower preva-
lence in women with more education. This is likely to be
due to the ubiquitous nature of this risk factor in our
population: its prevalence was over 80% in all groups,
regardless of sex, age, education or occupation.
Our physical activity data are consistent with a recent

review of global physical activity patterns, which found
that, on the whole, men are more physically active than
women, and older people are less active than younger
people.25 We found that higher levels of education were
associated with a lower prevalence of inactivity in
women, but not men. Globally, overall physical activity is
not consistently associated with socioeconomic position,
and it has been suggested that this is due to contrasting
socioeconomic patterns for leisure time and occupa-
tional activity.26 Our analysis did not differentiate
between these types of activity, and this may have
masked more complex relationships between socio-
economic position and different physical activity
components.

Table 5 Continued

Level 1: Less than

secondary school

Level 2: Secondary

school completed

Level 3: Technical, trade

or teacher education

Level 4: University

education

Total

Prevalence (%) (95% CI) 25.54 (18.4 to 34.3) 22.66 (18.4 to 27.6) 19.98 (13.3 to 28.8) 16.68 (12.5 to 21.9)

PR (95% CI) 1.00* 0.99 (0.66 to 1.48) 0.90 (0.54 to 1.52) 0.75 (0.47 to 1.22)

Hypertension

Women

Prevalence (%) (95% CI) 67.6 (57.9 to 75.9) 44.9 (36.5 to 53.6) 41.2 (31.2 to 52) 28.1 (21.3 to 35.9)

PR (95% CI) 1.00* 1.07 (0.9 to 1.26) 1.00 (0.84 to 1.18) 0.92 (0.66 to 1.27)

Men

Prevalence (%) (95% CI) 65.9 (52.4 to 77.3) 32.9 (25.3 to 41.5) 23.8 (15.3 to 35.1) 40.3 (27.6 to 54.5)

PR (95% CI) 1.00* 0.85 (0.66 to 1.08) 0.65 (0.41 to 1.02) 0.89 (0.66 to 1.2)

Total

Prevalence (%) (95% CI) 66.9 (58.5 to 74.4) 38.8 (33.1 to 44.8) 32.4 (25.0 to 40.9) 33.2 (26.5 to 40.6)

PR (95% CI) 1.00* 0.99 (0.85 to 1.16) 0.88 (0.73 to 1.06) 0.94 (0.76 to 1.16)

Diabetes

Women

Prevalence (%) (95% CI) 43.0 (34.9 to 51.6) 18.0 (13.2 to 24.0) 20.3 (13.2 to 30.0) 10.8 (6.7 to 17.0)

PR (95% CI) 1.00* 0.74 (0.5 to 1.1) 0.76 (0.52 to 1.12) 0.58 (0.36 to 0.95)

Men

Prevalence (%) (95% CI) 25.0 (16.8 to 35.3) 15.0 (9.9 to 22.1) 13.0 (6.5 to 24.4) 14.8 (8.5 to 24.6)

PR (95% CI) 1.00* 1.34 (0.82 to 2.17) 1.23 (0.70 to 2.17) 1.29 (0.69 to 2.40)

Total

Prevalence (%) (95% CI) 35.9 (29.2 to 43.1) 16.5 (13.3 to 20.4) 16.7 (10.8 to 25.1) 12.5 (8.7 to 17.7)

PR (95% CI) 1.00* 0.91 (0.69 to 1.19) 0.88 (0.62 to 1.25) 0.81 (0.56 to 1.19)

*Denotes the reference group for the PR.
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Table 6 Prevalence and age-adjusted prevalence ratios (PRs) of diabetes, hypertension and associated risk factors by

occupational grade in the adult Barbadian population

Routine/manual Intermediate Professional

Current tobacco use

Women

Prevalence (%) (95% CI) 4.8 (1.4 to 15.5) 2.0 (0.9 to 4.4) 7.4 (2.8 to 18.1)

PR (95% CI) 1.00* 0.37 (0.08 to 1.64) 1.46 (0.32 to 6.71)

Men

Prevalence (%) (95% CI) 18.1 (12.4 to 25.7) 24.4 (13.5 to 40) 1.1 (0.1 to 8.4)

PR (95% CI) 1.00* 1.28 (0.67 to 2.45) 0.06 (0.01 to 0.52)

Total

Prevalence (%) (95% CI) 14.0 (9.8 to 19.6) 9.1 (5.2 to 15.4) 4.5 (1.9 to 10.6)

PR (95% CI) 1.00* 0.98 (0.49 to 1.96) 0.39 (0.16 to 0.96)

Heavy episodic alcohol consumption

Women

Prevalence (%) (95% CI) 5.0 (1.9 to 12.7) 4.4 (1.7 to 10.6) 9.3 (4.9 to 16.9)

PR (95% CI) 1.00* 0.60 (0.15 to 2.41) 1.38 (0.41 to 4.64)

Men

Prevalence (%) (95% CI) 24.1 (17.0 to 33.0) 30.2 (18.5 to 45.1) 23.2 (14.4 to 35.2)

PR (95% CI) 1.00* 1.21 (0.65 to 2.27) 0.98 (0.56 to 1.72)

Total

Prevalence (%) (95% CI) 18.2 (13.1 to 24.7) 12.5 (8.1 to 18.9) 15.6 (10.2 to 23.2)

PR (95% CI) 1.00* 1.08 (0.61 to 1.92) 1.09 (0.67 to 1.77)

Inadequate fruit and vegetable intake

Women

Prevalence (%) (95% CI) 89.1 (78.7 to 94.7) 86.5 (79.6 to 91.3) 81.7 (73.7 to 87.7)

PR (95% CI) 1.00* 0.70 (0.32 to 1.53) 0.52 (0.25 to 1.12)

Men

Prevalence (%) (95% CI) 89.4 (81.1 to 94.3) 91.3 (81.2 to 96.3) 96.2 (89 to 98.8)

PR (95% CI) 1.00* 1.23 (0.57 to 2.67) 2.82 (0.81 to 9.90)

Total

Prevalence (%) (95% CI) 89.3 (83.7 to 93.1) 88.0 (81.9 to 92.3) 88.4 (83 to 92.3)

PR (95% CI) 1.00* 1.02 (0.65 to 1.61) 0.97 (0.58 to 1.63)

Physical inactivity

Women

Prevalence (%) (95% CI) 67.7 (57.4 to 76.5) 65.0 (57.4 to 71.9) 62.5 (52.2 to 71.8)

PR (95% CI) 1.00* 0.97 (0.83 to 1.14) 0.97 (0.82 to 1.15)

Men

Prevalence (%) (95% CI) 27.8 (21.2 to 35.5) 33.6 (24.8 to 43.7) 34.1 (24.3 to 45.3)

PR (95% CI) 1.00* 1.19 (0.92 to 1.54) 1.23 (0.87 to 1.75)

Total

Prevalence (%) (95% CI) 40.0 (33.9 to 46.5) 55.0 (48.6 to 61.3) 49.3 (41.8 to 56.7)

PR (95% CI) 1.00* 1.02 (0.88 to 1.18) 1.04 (0.9 to 1.2)

Obesity

Women

Prevalence (%) (95% CI) 48.0 (38.8 to 57.4) 44.8 (38 to 51.9) 40.7 (31.6 to 50.5)

PR (95% CI) 1.00* 0.85 (0.64 to 1.15) 0.78 (0.55 to 1.11)

Men

Prevalence (%) (95% CI) 21.4 (15.8 to 28.4) 33.2 (22.6 to 45.9) 28.1 (15.7 to 45)

PR (95% CI) 1.00* 1.51 (0.94 to 2.42) 1.28 (0.69 to 2.36)

Total

Prevalence (%) (95% CI) 29.4 (24.3 to 35.1) 41.0 (34.7 to 47.6) 34.6 (26.1 to 44.3)

PR (95% CI) 1.00* 1.07 (0.79 to 1.45) 0.99 (0.69 to 1.41)

Hypercholesterolaemia

Women

Prevalence (%) (95% CI) 28.7 (19.7 to 39.9) 23.8 (17 to 32.2) 13.8 (8.9 to 20.8)

PR (95% CI) 1.00* 0.99 (0.63 to 1.56) 0.58 (0.36 to 0.94)

Men

Prevalence (%) (95% CI) 22.0 (15.4 to 30.5) 14.2 (7.3 to 25.8) 15.3 (7.1 to 29.7)

PR (95% CI) 1.00* 0.66 (0.29 to 1.51) 0.69 (0.32 to 1.46)

Continued
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Our findings revealed a high prevalence of obesity in
the Barbadian population (33.8%) relative to the global
averages of 10% in men and 14% in women.27 The level
of obesity we found was similar to the USA, where
obesity levels are around 35%,28 and were higher than
those found in the UK (26%)29 and Jamaica (25%).30 In
contrast with global patterns,7 28 31 we found that obesity
prevalence did not increase with age, and did not vary
by socioeconomic position.
We found higher levels of hypertension in this popula-

tion (40.7%) than those observed in the USA32 and
Jamaica,33 where hypertension prevalence is approxi-
mately 35% and 25%, respectively, though not as high as
seen in the non-Hispanic black population in the USA
(47.8%). In developed countries, higher socioeconomic
position is consistently associated with lower blood pres-
sure and a lower prevalence of hypertension.34 In con-
trast, we did not observe variation in hypertension
prevalence by socioeconomic position. However, this is
not unexpected, given the disparate picture of the social
distribution of hypertension in the Caribbean. A study
carried out in Trinidad and Tobago found that blood
pressure was inversely associated with socioeconomic pos-
ition in terms of income and education, but this relation-
ship was observed only in women.35 A Jamaican study
found differences in hypertension prevalence by socio-
economic position, though in the opposite directions for
men and women: in Jamaican men, hypertension was
more common in higher social groups, while the reverse
was found in Jamaican women.32

The proportion of the Barbadian population affected
by diabetes (18.7%) is greater than the global average
(8.3%), as well as national levels in the USA (9.3%)4

and Jamaica (7.9%),30 though a formal,
age-standardised comparison has not been made.36 The
prevalence of diabetes in our population was higher in
women (21.0%) compared with men (15.9%). While
this difference does not achieve traditional statistical sig-
nificance (95% CI on the PR 0.65 to 1.05), it is consist-
ent with findings from other studies in the Caribbean. A
recently conducted systematic review has described that
on average, women in the Caribbean are approximately
1.5 times more likely to have type 2 diabetes than
men.37 This finding is unusual, given that in most parts
of the world, diabetes prevalence is similar in men and
women or higher in men,4 because at a given level of
body mass index men appear to be more susceptible to
type 2 diabetes than women.38 The reversal of the sex
difference in diabetes prevalence that is seen in the
Caribbean, with which the results of this study are con-
sistent, is related to much higher prevalences of obesity
and physical inactivity in Caribbean women compared
with men,37 the major risk factors for type 2 diabetes.39

Only in women was there evidence that diabetes is more
common in those with less education, while worldwide,
diabetes prevalence is consistently associated with low
socioeconomic position in both developed and develop-
ing countries.40 41

Previous research has shown that the association
between socioeconomic position and cholesterol level is

Table 6 Continued

Routine/manual Intermediate Professional

Total

Prevalence (%) (95% CI) 23.9 (18.5 to 30.4) 20.8 (15.2 to 27.7) 14.5 (9.5 to 21.4)

PR (95% CI) 1.00* 0.86 (0.57 to 1.29) 0.60 (0.38 to 0.94)

Hypertension

Women

Prevalence (%) (95% CI) 56.5 (45.3 to 67.1) 38.0 (31.2 to 45.2) 33.0 (23.5 to 44)

PR (95% CI) 1.00* 1.08 (0.91 to 1.28) 0.90 (0.67 to 1.2)

Men

Prevalence (%) (95% CI) 35.1 (26.3 to 45.1) 35.8 (25.9 to 47.1) 38.6 (27.9 to 50.4)

PR (95% CI) 1.00* 1.08 (0.81 to 1.45) 1.06 (0.77 to 1.44)

Total

Prevalence (%) (95% CI) 41.7 (34.3 to 49.4) 37.3 (31.7 to 43.2) 35.6 (28.4 to 43.4)

PR (95% CI) 1.00* 1.09 (0.93 to 1.27) 0.97 (0.80 to 1.17)

Diabetes

Women

Prevalence (%) (95% CI) 32.7 (21.6 to 46.2) 15.7 (11.1 to 21.6) 17.4 (10.7 to 27.1)

PR (95% CI) 1.00* 0.72 (0.48 to 1.07) 0.73 (0.42 to 1.29)

Men

Prevalence (%) (95% CI) 14.1 (9.0 to 21.5) 14.5 (7.6 to 26.1) 17.3 (9.7 to 29.0)

PR (95% CI) 1.00* 1.26 (0.65 to 2.45) 1.39 (0.76 to 2.56)

Total

Prevalence (%) (95% CI) 19.6 (15.1 to 25.1) 15.3 (10.6 to 21.5) 17.4 (11.5 to 25.2)

PR (95% CI) 1.00* 0.90 (0.58 to 1.39) 0.98 (0.62 to 1.54)

*Denotes the reference group for the PR.
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inconsistent. Several studies have observed inverse rela-
tionships between socioeconomic position and choles-
terol levels42 43; others have reported higher cholesterol
levels among those with higher education or higher
grade of occupation44; and some found no association at
all.45 In developing countries, direct associations have
been found, with higher socioeconomic position asso-
ciated with higher levels of serum lipids.46 47 We did not
find clear social patterns for total cholesterol, and statis-
tically significant group comparisons were once again
limited to women.
Historically, the adoption of high-risk behaviours and

the resulting pathophysiological outcomes tends to tran-
sition from higher to lower socioeconomic groups as
countries develop economically.7 Risky behaviours are
first adopted by more socially advantaged groups, who
tend to abandon them over time. Less socially advan-
taged groups tend to engage in these behaviours later
on in a country’s development, and may be less able to
change their environment and behaviours due to inad-
equate resources. The lack of clear patterns for the
social distribution of obesity, hypertension and diabetes
observed in our study may indicate that Barbados is part
way through this classic transition. Although previous
research into the social distribution on NCDs and their
risk factors is limited in this population, there is some
evidence that shows how the distribution of obesity is
changing. A study carried out in the 1990s found that
obesity was more common in higher socioeconomic
groups,48 indicating that, over two decades, the social
pattern of obesity has changed from primarily affecting
higher socioeconomic groups to pervading the whole
society. Whether obesity will follow the classic pattern
and become more concentrated in less-advantaged
groups or whether it will remain widespread in this
population is uncertain. Continued surveillance is
required to better understand these trends, and those of
other risk factors and NCDs.
In 2011, the Rio Political Declaration on Social

Determinants of Health reaffirmed international com-
mitment to reducing health inequities by implement-
ing a social determinants of health approach.2 Our
study demonstrates how population surveillance of
NCDs and their risk factors can provide context-
specific information to support these efforts. In the
Barbadian population, population-wide strategies are
needed to address the high levels of obesity, hyperten-
sion, diabetes and related behaviours. However, policy-
makers and public health professionals should consider
the important sex inequalities highlighted by our ana-
lysis when designing interventions for this population.
Further research is needed to determine what factors
underlie these differences by sex, and their implica-
tions for designing interventions, for example, how dif-
ferent do interventions for men and women need to
be? Future surveys should consider collecting data on
absolute and relative wealth, such as income or house-
hold possessions.

Our study has a number of strengths and possible lim-
itations. Diabetes, hypertension, obesity and hyperchol-
esterolaemia were assessed by objective measurements,
and are therefore not subject to the inherent inter-
viewee bias in subjective questionnaire responses.
However, behavioural risk factors, demographic and
socioeconomic variables were reported by participants,
which may have introduced information bias. The cross-
sectional design of the study did not allow for examin-
ation of temporal relationships. Numbers for some ana-
lyses were small, and the associated CIs were wide. The
study response rate was relatively low, particularly among
young males, which may affect the generalisability of the
results. This was addressed by the sample weighting
scheme, which ensures that estimates provided by age
and sex are generalisable to the adult Barbadian popula-
tion, at least in terms of age and sex.
In conclusion, our findings reveal different patterns of

NCD risk in a developing setting than those commonly
seen in developed countries. In the Barbadian popula-
tion, sex is a strong determinant of behavioural risk
factors, and consequent obesity and its related risks.
Only in women was higher education related to lower
levels of several risk factors. This is in contrast to most
developed settings, where markers of socioeconomic
position operate similarly across both sexes. Our find-
ings provide important baseline information, which
should be considered when policies to reduce health
inequities are being implemented. Further population
health surveillance and monitoring are needed to deter-
mine trends.
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