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Social distribution of tobacco smoking,
alcohol drinking and obesity in the French
West Indies
Aviane Auguste1, Julien Dugas1, Gwenn Menvielle2, Christine Barul1, Jean-Baptiste Richard3 and Danièle Luce1*

Abstract

Background: Tobacco smoking, alcohol and obesity are important risk factors for a number of non-communicable
diseases. The prevalence of these risk factors differ by socioeconomic group in most populations, but this socially
stratified distribution may depend on the social and cultural context. Little information on this topic is currently
available in the Caribbean. The aim of this study was to describe the distribution of tobacco smoking, alcohol
drinking and obesity by several socioeconomic determinants in the French West Indies (FWI).

Methods: We used data from a cross-sectional health survey conducted in Guadeloupe and Martinique in 2014 in
a representative sample of the population aged 15–75 years (n = 4054). All analyses were stratified by gender, and
encompassed sample weights, calculated to account for the sampling design and correct for non-response. For
each risk factor, we calculated weighted prevalence by income, educational level, occupational class and having hot
water at home. Poisson regression models were used to estimate age-adjusted prevalence ratios (PR) and 95%
confidence intervals (CI).

Results: Current smoking and harmful chronic alcohol use were more common in men than in women (PR = 1.80,
95% CI = 1.55–2.09; PR = 4.53, 95% CI = 3.38–6.09 respectively). On the other hand, the prevalence of obesity was
higher in women than in men (PR = 0.67, 95% CI = 0.57–0.79). Higher education, higher occupational class and higher
income were associated with lower prevalence of harmful alcohol drinking in men (PR = 0.43, 95% CI = 0.25–0.72; PR =
0.73, 95% CI = 0.53–1.01; PR = 0.72, 95% CI = 0.51–1.03 respectively), but not in women. For tobacco smoking, no variation
by socioeconomic status was observed in men whereas the prevalence of current smoking was higher among women
with higher occupational class (PR = 1.47, 95% CI = 1.13–1.91) and higher income (PR = 1.50, 95% CI = 1.11–2.03). In
women, a lower prevalence of obesity was associated with a higher income (PR = 0.43, 95% CI = 0.33–0.56), a higher
occupational class (PR = 0.63, 95% CI = 0.50–0.80), a higher educational level (PR = 0.36, 95% CI = 0.26–0.50) and having
hot water at home (PR = 0.65, 95% CI = 0.54–0.80).

Conclusion: Women of high socio-economic status were significantly more likely to be smokers, whereas alcohol
drinking in men and obesity in women were inversely associated with socioeconomic status.
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Background
The French West Indies (FWI) is a part of the Caribbean
region which is made up of the two overseas French re-
gions, Martinique and Guadeloupe. The French West
Indies have a particular situation in the Caribbean. As
French territories, Martinique and Guadeloupe are classi-
fied as high-income countries, whereas most of other
Caribbean states are low or middle-income countries. The
FWI population benefits from the same health insurance
and financial redistribution systems as the mainland French
population. While the French West Indies appear to be a
privileged region within the Caribbean, the comparison
with the mainland is much less favourable. Although the
gross domestic product per capita is one of the highest in
the Caribbean, it is only about 65% of the French national
average. When compared to the national average, the popu-
lation of the FWI is characterized by a lower median in-
come, a lower educational level and a higher rate of
unemployment. On the other hand, the FWI are close to
their Caribbean neighbours with regards to the cultural,
historical and climatic context. This unique situation re-
flects in health conditions, with for most of them an inter-
mediate position between mainland France and other
countries in the Caribbean. Cancer and cardiovascular dis-
eases were in 2016 the leading causes of death in the FWI,
accounting each for about 25% of all deaths [1]. Cancer in-
cidence rates are overall lower than in mainland France,
with the exception of prostate, stomach and cervical cancer,
but higher than in other Caribbean countries for most
cancer sites. Mortality rates from cardiovascular diseases,
although higher than in mainland France, are among the
lowest in the Caribbean [1–5]. The prevalence of diabetes
is also high in the FWI [6]. Tobacco smoking, alcohol
drinking and obesity are important risk factors for a num-
ber of non-communicable diseases (NCD), including can-
cer, diabetes and cardiovascular disease. These risk factors
were described in previous studies to be inequitably distrib-
uted across the different socio-economic strata. Worldwide,
the prevalence of these risk factors tends to be higher in
persons of lower socioeconomic status (SES) than in the
more affluent groups [7, 8]. This trend however varies with
country-level development and the indicators used [7–10];
in mainland France, and other developed countries, lower
SES is usually associated to a greater prevalence of these
risk factors; whereas, in low and middle-income countries,
the reverse association is usually observed [7, 11–13].
However, data in regards to social disparities and NCD risk
factors are very scarce in the Caribbean. A study in
Barbados addressed the social distribution of NCD risk fac-
tors [14]. A systematic review reported data on social deter-
minants of obesity and alcohol consumption in the
Caribbean; however, they provide unclear conclusions on
the social disparities in this population, due to few data
[15]. Knowing the social distribution of risk factors is

crucial for the designing of prevention programs and policy
in these regions [15]. The specific features of the FWI fur-
ther warrant a sound understanding of the social distribu-
tion of the known NCD risk factors to take appropriate
measures for prevention.
In this study, we performed a secondary data analysis

from a national survey in order to describe the social
distribution of tobacco smoking, alcohol drinking and
obesity in the French West Indies.

Methods
Study population, data collection
The data for this study were drawn from a national cross-
sectional health survey conducted in the FWI in 2014
(“Baromètre Santé DOM”, Health Barometer) [16]. The
survey was based on a random two stage sampling method:
telephone numbers (landlines and cell phones) were ran-
domly generated, then one person was randomly selected
among eligible household members or among cell phone
users, using the Kish method [17]. Persons aged between
15 and 75 years of age living in Martinique or Guadeloupe
who spoke French or Creole were eligible for inclusion.
Field investigators conducted the interview over the phone.
Participation was anonymous and voluntary. Anonymity

and respect of confidentiality were guaranteed using a pro-
cedure erasing the phone number. All included subjects
gave informed consent before the telephone interview. Par-
ental consent was obtained for participants under 18. As
the participants were contacted exclusively over the phone,
the consents were verbal. The overall procedure was ap-
proved by the French regulatory authority, the Commission
Nationale de l’Informatique et des Libertés (CNIL).
Overall, 8057 numbers were dialled (3687 landlines

and 4407 cell phones). Among them, 35% could not be
reached, 11% refused to participate and 3% abandoned
the survey before the end of the interview. In the end,
4054 subjects were included in the final sample for
Martinique and Guadeloupe. The overall participation
rate for the French West Indies was 51% (56% for land-
lines, 46% for cell phones).
Data were weighted in two steps. To account for the

sampling design, sample weights were computed accord-
ing to the probability of selection of the telephone num-
ber, the number of eligible individuals for each telephone
number, the number of landline and cell phones of the in-
dividual. To correct for non-response, a post-stratification
was then performed to match the distribution of the
population, according to sex, age, education level and
household structure, using data from the 2011 census in
Martinique and Guadeloupe.

Variables
All risk factors analysed in our current study were dichot-
omised. Current smokers were persons who smoked any
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tobacco product. Lifetime tobacco smokers were those
who had smoked tobacco in their lifetime regardless of
the duration or frequency. Daily alcohol drinkers were
persons who drank at least one glass of alcohol per day.
Harmful chronic alcohol use was defined as drinking more
than 21 drinks a week for a man and 14 for a woman or
drinking six drinks or more on a single occasion weekly
[18]. Self-reported height and weight were collected dur-
ing the phone call and body mass index (BMI) was calcu-
lated (weight in kg/height in m2). An obese person was
regarded as someone with a BMI of at least 30 kg/m2. We
used four variables related to socioeconomic status: edu-
cation, occupational category, income and having hot
water at home. Education was defined as the highest edu-
cational attainment achieved by an individual participant
and categorised into four groups: without diploma or
primary education (up to approximately 6 years of
schooling), less than high school diploma (up to ap-
proximately 9 years of schooling), high school diploma
(up to approximately 12 years), and tertiary education
(associate’s degree or higher) [19]. Occupation was
defined as the current occupation for active workers
and as the last occupation for retired or unemployed
persons, and was classified into three groups based on the
French classification of occupations and socio-professional
categories [20, 21]: qualified workers (self-employed and
entrepreneurs, professionals and managers), unqualified
workers (farmers, clerical, sales and service workers, man-
ual workers) and inactive, who were persons who never
worked.. Individual income was split into three groups ac-
cording to the tertiles of the overall distribution of income
in our sample. Having hot water at home described some-
one living in a household where a water heating system
was available to heat the running water in the house. Hot
water at home is strongly linked to the household income
in the FWI and can therefore be viewed as a surrogate for
self-reported income, which may be more subject to mis-
classification or misreporting [22].

Statistical analysis
The prevalence for each risk factor was calculated by gen-
der, age and according to the four socio-economic indica-
tors. Age-adjusted prevalence ratios (PR) and their 95%
confidence intervals (CI) estimating the associations of the
different socio-economic indicators with the risk factors
were calculated using a Poisson-regression model. Chi-
squared tests were performed to assess the statistical trend
between the socio-demographics and gender. All analyses
encompassed sample weights.

Results
Characteristics and risk factor prevalence
In total 4054 persons were included for the purpose
of our analysis. Table 1 shows the distribution of

socio-demographic characteristics of participants in
our sample. The participants were equally distributed be-
tween Martinique and Guadeloupe and there were slightly
more women than men (ratio of women to men 1.2). Men
were more frequently under 25 years of age and had higher
income when compared to women. On the other hand,
women had more frequently tertiary education and hot
water at home when compared to men. Very few data
were missing for most variables (≤1%) with the exception
of individual income and body mass index (14 and 6% re-
spectively). Table 2 shows the prevalence of risk factors.
Overall, ever tobacco smoking was the most prevalent risk
factor among participants. Men were significantly more
likely to be smokers and alcohol drinkers. The prevalence
of ever and current smokers was two-fold grater in men
than in women (PR = 1.98, 95% CI = 1.75–2.24 and PR =
1.80, 95% CI = 1.55–2.09 respectively). Similarly, the preva-
lence of daily alcohol drinking and harmful chronic drink-
ing was 4 times greater in men than in women (PR = 4.15,
95% CI = 3.11–5.55 and PR = 4.53, 95% CI = 3.38–6.09 re-
spectively). Inversely men were significantly less likely to
be obese than women (PR = 0.67, 95% CI = 0.57–0.79).
Table 3 shows the prevalence of risk factors by gender

and age. In both men and women, for all tobacco and
alcohol-related variables, the highest prevalence was
consistently observed in the 25 to 34 age group when
compared to the other age groups. We observed a regu-
lar decrease of the prevalence of current tobacco smok-
ing from 24 to 75 years of age, A similar trend, although
less apparent, was found for ever smoking. On the other
hand, in both men and women, daily alcohol drinking
increased with age whereas harmful chronic alcohol
drinking decreased with age. In terms of obesity, women
between 55 and 64 years were the most frequently obese
(28.9%), followed by the 25 to 34 age group with 23.8%.
The obesity prevalence in men was quite homogenous
across age groups with the exception of men under 24
years for whom the prevalence was notably lower (4.9%).

Social distribution of risk factors
Tables 4 and 5 show in women and men respectively,
the prevalence of risk factors by socio-economic cat-
egory, as well as age-adjusted prevalence ratios, and 95%
CI of the Poisson regression model, estimating the asso-
ciations between the socio-economic indicators and
those risk factors. In women, ever smoking prevalence
was seen to increase with higher socio-economic status.
The prevalence was significantly greater in women who
had tertiary education (PR = 1.45, 95% CI = 1.07–1.96),
and who occupied qualified jobs (PR = 1.60, 95% CI =
1.30–1.98) and who had the highest incomes (PR = 1.63,
95% CI = 1.28–2.08). Similarly, compared to persons in
lower SES class, current smoking prevalence was signifi-
cantly greater in women of in qualified jobs, and those
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had higher income. In contrast, daily alcohol and harm-
ful chronic alcohol drinking were not associated with
SES in women. However, though the prevalence differ-
ence for occupational class was not significant, women
with qualified jobs, and hot water at home tended to
engage less in harmful chronic drinking. Having hot
water at home was not significantly associated with to-
bacco and daily alcohol consumption. In men, no dis-
tinct trend or significant association was found in
regards to tobacco and socio-economic status. However,
in men, a harmful chronic drinking and daily alcohol
drinking were inversely and significantly associated with

educational level With the exception of daily alcohol in
women, we found that occupationally inactive persons
had significantly lower alcohol drinking prevalence for
both genders when compared to unqualified workers.
Obesity prevalence was inversely associated with socio-
economic status, in particular in women, where we ob-
served significant decreases of at least 35% in obesity
prevalence in those of the highest stratum for each
socio-economic indicator (education PR = 0.36, 95%
CI = 0.26–0.50; occupational class PR = 0.63, 95% CI =
0.50–0.80; income PR = 0.43, 95% CI = 0.33–0.56; hot
water at home PR = 0.65, 95% CI = 0.54–0.80).

Table 1 Distribution of socio-demographic characteristics of participants by gender

Characteristic Category Men Women Overall p†

n = 1849 %a n = 2205 %a n = 4054 % a

Age (years) 0.0721

15–24 351 (19.0) 348 (15.8) 699 (17.2)

25–34 232 (12.5) 311 (14.1) 543 (13.4)

35–44 348 (18.8) 459 (20.8) 807 (19.9)

45–54 396 (21.4) 466 (21.1) 862 (21.3)

55–64 303 (16.4) 359 (16.3) 662 (16.3)

65–75 219 (11.8) 263 (11.9) 481 (11.9)

Recruitement site 0.9135

Martinique 922 (49.9) 1104 (50.1) 2026 (50.0)

Guadeloupe 927 (50.1) 1101 (49.9) 2028 (50.0)

Education level < 0.0001

Up to primary education 462 (25.2) 511 (23.3) 973 (24.2)

Less than high school diploma 811 (44.3) 818 (37.4) 1629 (40.5)

High school diploma 279 (15.2) 421 (19.2) 700 (17.4)

Tertiary education 280 (15.3) 439 (20.1) 719 (17.9)

Missing 17 16 33

Occupational Class 0.0567

Inactive 245 (13.2) 339 (15.4) 584 (14.4)

Non-qualified 1032 (55.9) 1241 (56.4) 2273 (56.1)

Qualified 571 (30.9) 621 (28.2) 1191 (29.4)

Missing 1 4 5

Individual income < 0.0001

Low-income 471 (30.3) 724 (37.7) 1195 (34.4)

Middle-income 523 (33.7) 630 (32.8) 1153 (33.2)

High-income 561 (36.1) 566 (29.5) 1127 (32.4)

Missing 294 285 579

Hot water at home 0.0153

Yes 1283 (69.5) 1609 (73.0) 2892 (71.4)

No 563 (30.5) 596 (27.0) 1159 (28.6)

Missing 3 0 3

Baromètre Santé DOM survey, 2014
aColumn percentage calculated by dividing the total number of men,women or overall sample
†: p-value of Chi-squared test, assessing the association between participant’s socio-demographic characteristics and gender
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Discussion
Social disparities in NCD risk factors distribution were re-
ported in previous studies in many countries [7, 14, 15, 23]
but data on this topic are scarce in the Caribbean. We
attempted to shed some light on disparities in chronic
diseases by describing the social distribution of these risk
factors in the French West Indies. We were able to high-
light gender-specific social disparities in regards to these
risk factors, in this population.
While tobacco smoking was predominantly found in

women of high SES, in men, the prevalence did not differ
in regards to SES. The social pattern for tobacco smoking
did not correspond to what has been described in devel-
oped countries, and in particular in mainland France,
where persons of lower SES were more frequently
smokers [24–26]. Furthermore, the social distribution of
tobacco smoking in Barbados and Cuba was discordant
with what we found. In men, a negative association be-
tween smoking and SES was found in both countries. In
women, the social distribution for tobacco smoking in
Barbados did not have any distinct pattern and in Cuba it
went in the opposite direction to ours [14, 27]. Previous
reports have shown that economic development and urba-
nicity affect socio-economic behaviour and would explain

the variation of our results from other studies [7, 8]. Data
from the World Health Surveys in 53 countries showed
that in the most urban countries, which were mainly
middle-income countries in this study, smoking in women
was concentrated in the higher education groups, whereas
in men smoking was inversely associated with education,
regardless of urbanicity [7]. The FWI have a high level of
urbanicity, with more than 80% of the population living in
urban areas, and our results are consistent with these
findings for women, but not for men. The global tobacco
epidemic, as described elsewhere, explains well these dif-
ferences [26]. It is a process which begins first in the most
affluent men in society; then, it spreads through the other
socioeconomic classes. The same habit then initiates in
women of high SES; before finally transitioning to the
lower socioeconomic class, since those in higher SES tend
to become conscious of their unhealthy lifestyle and pos-
sess greater means to alter their behaviour or environ-
ment. Our findings suggest that the FWI have not reached
the last stage of tobacco epidemic, and that tobacco con-
sumption could increase in the lower SES categories in
the future.
The association between alcohol use and SES is com-

plex, vary across genders, country development level and
cultures, and depends on the measures used for alcohol
drinking [12, 28]. Alcohol drinking measures differ in
the previous studies, which made comparisons difficult.
We found that in men the prevalence of daily alcohol
drinking and harmful alcohol use was lower in the high-
est socioeconomic strata, a pattern consistent with the
inverse association with SES reported in Barbados for
heavy episodic alcohol consumption [14] and in a multi-
national study (including France) for heavy drinking
[12]. In women, no clear trend was found, similarly to
Barbados [14] but inconsistent with mainland France
where the prevalence of heavy drinking was higher in
the highest educational level [12].
In terms of obesity, there was an inverse association with

the socio-economic status for both genders with a more
marked socioeconomic gradient in women. This gradient
was the most apparent for income, where the prevalence
was twice as high in women of low income when compared
to those of high income. A French study [29] and a study in
Guadeloupe [6] reported a social pattern for obesity in men
and women concordant to our sample. In contrast, the study
in Barbados reported no socioeconomic gradient for obesity
[14]. Previous studies showed that in developed countries,
women of high socio-economic status are more sensitive to
body image because small body size is viewed as attractive
[30, 31]. Although in our study height and weight were self-
reported, our findings were globally similar to those of stud-
ies that used anthropometric measurements [6, 29].
Our findings are also consistent with the local context.

A previous study conducted in the FWI investigating

Table 2 Prevalence of risk factors and prevalence ratios
comparing men to women

Risk factor Men Women

n = 1849 n = 2205

Ever tobacco smoking

Prevalence (%) 682 (38) 421 (19)

Adjusted PR (95% CI) 1.98 (1.75–2.24) 1 ref

Missing (n) 36 8

Current tobacco smoking

Prevalence (%) 422 (23) 286 (13)

Adjusted PR (95% CI) 1.80 (1.55–2.09) 1 ref

Missing (n) 43 0

Daily alcohol drinking

Prevalence (%) 201 (11) 59 (3)

Adjusted PR (95% CI) 4.15 (3.11–5.55) 1 ref

Missing (n) 1 0

Harmful chronic alcohol use

Prevalence (%) 213 (12) 57 (3)

Adjusted PR (95% CI) 4.53 (3.38–6.09) 1 ref

Missing (n) 1 0

Obesity

Prevalence (%) 209 (12) 443 (22)

Adjusted PR (95% CI) 0.67 (0.57–0.79) 1 ref

Missing (n) 100 146

PR Prevalence ratio, 95%CI 95% confidence interval
Baromètre Santé DOM survey, 2014
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Table 3 Risk factor prevalence by age group

Risk factor 15–24 yrs 25–34 yrs 35–44 yrs 45–54 yrs 55–64 yrs 65–75 yrs

n = 699 % n = 543 % n = 807 % n = 862 % n = 662 % n = 481 %

Ever tobacco smoking

Total 180 (25.8) 191 (35.2) 224 (27.7) 227 (26.4) 174 (26.2) 107 (22.3)

Women 72 (20.9) 87 (28.4) 101 (22.0) 90 (19.3) 48 (13.3) 23 (8.8)

Men 108 (32.4) 104 (46.5) 123 (35.7) 137 (35.1) 126 (41.7) 84 (38.6)

Current tobacco smoking

Total 167 (24.5) 155 (29.2) 153 (19.1) 133 (15.5) 68 (10.2) 33 (6.9)

Women 64 (18.6) 69 (22.6) 69 (15.0) 65 (14.0) 13 (3.6) 6 (2.4)

Men 102 (30.6) 86 (38.4) 84 (24.6) 68 (17.2) 55 (18.2) 27 (12.3)

Daily alcohol drinking

Total 17 (2.4) 41 (7.6) 41 (5.1) 43 (5.0) 63 (9.5) 55 (11.4)

Women 1 (0.2) 14 (4.4) 15 (3.3) 7 (1.4) 9 (2.6) 13 (5.1)

Men 16 (4.6) 27 (11.8) 26 (7.5) 37 (9.3) 54 (17.7) 41 (18.9)

Harmful chronic alcohol use

Total 73 (10.4) 60 (11.1) 56 (7.0) 44 (5.1) 23 (3.4) 13 (2.8)

Women 15 (4.4) 14 (4.5) 13 (2.9) 10 (2.1) 1 (0.2) 3 (1.3)

Men 58 (16.4) 46 (20.0) 43 (12.3) 34 (8.6) 22 (7.3) 10 (4.6)

Obesity

Total 51 (7.9) 96 (19.0) 130 (17.1) 159 (19.6) 139 (21.8) 78 (17.0)

Women 35 (11.0) 70 (23.8) 83 (19.6) 103 (23.4) 101 (28.9) 52 (21.7)

Men 16 (4.9) 26 (12.3) 47 (13.9) 56 (15.1) 38 (13.3) 26 (11.9)

Baromètre Santé DOM survey, 2014

Table 4 Associations between SES and risk factors in women

SES indicator Ever tobacco Current tobacco Daily alcohol Harmful chronic
alcohol use

Obesity

Prev PR (95% CI) Prev PR (95% CI) Prev PR (95% CI) Prev PR (95% CI) Prev PR (95% CI)

Education level

Up to primary education 14.8 1 (ref) 10.4 1 (ref) 2.9 1 (ref) 2.7 1 (ref) 31.3 1 (ref)

Less than high school diploma 16.2 1.00 (0.75–1.33) 11.1 0.89 (0.63–1.25) 3.2 1.29 (0.67–2.48) 1.9 0.55 (0.26–1.16) 24.5 0.79 (0.63–0.98)

High school diploma 23.2 1.30 (0.96–1.78) 16.8 1.13 (0.79–1.63) 1.9 1.71 (0.68–4.28) 4.0 0.97 (0.46–2.02) 14.9 0.53 (0.39–0.73)

Tertiary education 26.2 1.45 (1.07–1.96) 16.5 1.09 (0.76–1.58) 2.2 0.72 (0.30–1.70) 2.3 0.50 (0.21–1.19) 12.1 0.36 (0.26–0.50)

Occupational Class

Inactive 18.9 1.04 (0.73–1.49) 16.4 1.02 (0.68–1.53) 0.7 1.19 (0.35–4.04) 1.6 0.21 (0.08–0.55) 17.2 1.27 (0.88–1.83)

Non-qualified 15.6 1 (ref) 10.3 1 (ref) 3.0 1 (ref) 3.1 1 (ref) 25.4 1 (ref)

Qualified 26.3 1.60 (1.30–1.98) 16.7 1.47 (1.13–1.91) 3.2 1.07 (0.61–1.85) 2.0 0.54 (0.27–1.05) 16.2 0.63 (0.50–0.80)

Individual income

Low-income 16.6 1 (ref) 11.6 1 (ref) 2.5 1 (ref) 2.5 1 (ref) 31.8 1 (ref)

Middle-income 17.6 1.12 (0.86–1.45) 13.3 1.21 (0.89–1.63) 2.4 0.87 (0.43–1.76) 3.0 1.14 (0.60–2.18) 19.2 0.59 (0.47–0.74)

High-income 25.5 1.63 (1.28–2.08) 15.6 1.50 (1.11–2.03) 3.7 1.38 (0.74–2.61) 3.0 1.22 (0.63–2.38) 14.3 0.43 (0.33–0.56)

Hot water at home

Yes 19.3 1.06 (0.85–1.32) 13.1 1.06 (0.81–1.37) 2.6 0.76 (0.40–1.30) 2.1 0.60 (0.35–1.02) 19.0 0.65 (0.54–0.80)

No 18.5 1 (ref) 13.0 1 (ref) 2.9 1 (ref) 3.8 1 (ref) 28.6 1 (ref)

Prev Risk factor prevalence, PR Age-adjusted prevalence ratio, 95%CI 95% confidence interval
Baromètre Santé DOM survey, 2014
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area-level socio-economic status and incidence of cancer
revealed that women living in deprived areas were found
to have a lower incidence of lung and head and neck
cancers when compared to more affluent areas, which is
consistent with the lower prevalence of tobacco smoking
(a major risk factor for respiratory cancer) among
women of low SES reported in our study [32]. That same
study showed that breast cancer incidence was higher in
women from deprived areas. Our results on obesity, a
known risk factor for breast cancer, coincided well with
the incidence data in that study, since our female obesity
was consistently more prevalent in the lower SES strata.
In addition to the social distribution, our analysis re-

vealed interesting estimates for the prevalence of risk fac-
tors by gender. The FWI were found to have a particular
NCD risk factor profile, especially when compared to
Caribbean neighbours and mainland France. Overall, the
prevalence of risk factors in the FWI was in-between
mainland France and other Caribbean territories. The
prevalence of current smokers was 23% in men and 13%
in women, lower than in mainland France (32.3 and
24.3%) [33], and similar in men to the other territories in
the Caribbean [4]. However, in the FWI the prevalence of
current smokers in women was higher than in other
Caribbean territories (5.9% in Jamaica and 3.7% in
Barbados) [14, 34]. Daily alcohol drinking prevalence was
also lower in the FWI (12% in men, 3% in women) than in
mainland France (15% in men, 5% in women) [35]. Harm-
ful chronic alcohol use was however similar in men (FWI:

12%, mainland France: 11%) and in women (FWI: 3%,
mainland France: 4%). The other reports in the Caribbean
used different definitions for alcohol drinking to us which
made it difficult to evaluate differences between countries.
In our study obesity prevalence was assessed from self-

reported data and may be underestimated [36]. In a sur-
vey in mainland France using the same methodology
than ours, obesity prevalence in women (12%) was lower
to that in the FWI (22%), whereas in men the prevalence
was similar in both territories (12%) [37]. In a survey
based on measurements of height and weight conducted
in 2008 in the FWI obesity prevalence was slightly
higher than in our study (17% in men and 27% in
women) [38]. A national survey in mainland France, also
using measurements, reported an obesity prevalence of
16% in men and 17% in women [29]. It should be noted
that regardless the method used (self-report or measure-
ments): the prevalence of obesity in men is similar in
mainland France and in the FWI; the prevalence of obes-
ity in women is higher in the FWI; in mainland France,
the prevalence of obesity is similar in men and women,
whereas in the FWI obesity is much more frequent in
women., On the contrary, obesity among men and
women in the FWI was much lower compared to the
prevalence reported by Caribbean neighbours and
Nicaragua [14, 39–42]. These observed differences could
be due to the FWI being overseas French regions, and
the population may share similar behaviour patterns
from their mainland counterparts; however, they are

Table 5 Associations between SES and risk factors in men

SES indicator Ever tobacco Current tobacco Daily alcohol Harmful chronic
alcohol use

Obesity

Prev PR (95% CI) Prev PR (95% CI) Prev PR (95% CI) Prev PR (95% CI) Prev PR (95% CI)

Education level

Up to primary education 40.3 1 (ref) 22.9 1 (ref) 15.2 1 (ref) 13.2 1 (ref) 15.2 1 (ref)

Less than high school diploma 36.2 0.91 (0.75–1.09) 22.6 0.91 (0.72–1.17) 12.0 0.87 (0.64–1.18) 12.1 0.82 (0.59–1.13) 11.4 0.79 (0.57–1.10)

High school diploma 35.9 0.89 (0.69–1.14) 26.2 0.88 (0.65–1.21) 6.0 0.46 (0.26–0.80) 12.7 0.74 (0.48–1.15) 9.7 0.77 (0.48–1.22)

Tertiary education 40.1 0.98 (0.77–1.25) 23.9 0.90 (0.66–1.23) 5.5 0.40 (0.23–0.70) 6.8 0.43 (0.25–0.72) 10.0 0.64 (0.40–1.01)

Occupational Class

Inactive 27.1 0.67 (0.48–0.94) 24.5 0.63 (0.44–0.91) 2.4 0.31 (0.12–0.81) 9.9 0.37 (0.22–0.62) 5.2 1.11 (0.43–2.87)

Non-qualified 38.6 1 (ref) 24.1 1 (ref) 12.2 1 (ref) 13.4 1 (ref) 13.4 1 (ref)

Qualified 40.3 1.04 (0.88–1.22) 21.3 0.95 (0.76–1.19) 12.2 0.93 (0.69–1.25) 8.9 0.73 (0.53–1.01) 12.1 0.88 (0.65–1.18)

Individual income

Low-income 36.1 1 (ref) 24.4 1 (ref) 11.8 1 (ref) 15.1 1 (ref) 13.2 1 (ref)

Middle-income 34.8 0.98 (0.79–1.21) 19.2 0.84 (0.64–1.10) 10.4 0.85 (0.59–1.24) 9.6 0.68 (0.48–0.98) 11.0 0.70 (0.48–1.02)

High-income 42.7 1.18 (0.97–1.44) 24.4 1.08 (0.84–1.40) 9.3 0.74 (0.50–1.08) 10.0 0.72 (0.51–1.03) 12.1 0.76 (0.52–1.09)

Hot water at home

Yes 38.1 1.02 (0.87–1.21) 23.5 1.02 (0.83–1.26) 10.8 0.94 (0.69–1.26) 10.0 0.68 (0.52–0.89) 10.4 0.65 (0.49–0.87)

No 36.8 1 (ref) 22.9 1 (ref) 11.2 1 (ref) 15.0 1 (ref) 15.6 1 (ref)

Prev Risk factor prevalence, PR Age-adjusted prevalence ratio, 95%CI 95% confidence interval
Baromètre Santé DOM survey, 2014
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under the Caribbean influence due to their geographic
position. These conditions could explain this particular
risk factor profile in the FWI.
Our study presents some limitations that should be

taken into consideration when interpreting our results.
The socio-economic indicators and risk factors were
measured through self-reported data from our study par-
ticipants and thus, are subject to misclassification bias.
We cannot exclude the possibility that this misclassifica-
tion was related to SES, which may have impacted our
results on the social distribution of risk factors. Our
study has also several strengths. Our sample size was
quite large (4054 participants), and therefore could pro-
vide fairly reliable estimates and we corrected for the
non-response bias by using sample weights. Our sample
was representative of the FWI and included participants
from both rural and urban areas; hence, our results can
be considered generalisable to the FWI.

Conclusion
Our analysis revealed gender-specific social disparities in
NCD risk factor distribution. Women of high socio-
economic status were significantly more likely to be
smokers, whereas alcohol drinking in men and obesity in
women were inversely associated with socioeconomic
status. Future prevention programs and policies should
take into consideration our findings.
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