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Background: Mayotte is a French overseas territory with significant socio-economic and health challenges. This
study updates the prevalence of hypertension in Mayotte to estimate the awareness, treatment and control of
this disease and identify any associated factors. Methods: Data were taken from the cross-sectional Unono Wa
Maore survey conducted in Mayotte in 2019. Analyses were based on the adult population aged 18–69 years who
underwent a clinical examination with at least two blood pressure measurements (n¼ 2620). Results: In 2019, the
prevalence of hypertension was estimated at 38.4% (36.1–40.7%) in the Mayotte population aged 18–69 years.
The prevalence was similar in men (38.5%) and women (38.3%; P¼ 0.95). The prevalence of certain risk factors
was high, with 75% of hypertensives being overweight or obese, 13% reporting diabetes and 69% being occu-
pationally inactive. Among the hypertensives, 48% was aware of their diagnosis, with women more likely to be
aware than men (P<0.0001). Of those who were aware, 45% were treated pharmacologically and 49% reported
engaging in physical activity to lower their blood pressure. The control rate was 30.2% among pharmacologically
treated hypertensives. Overall, 80% of hypertensive patients had too high blood pressure during the survey’s
clinical examination. Conclusion: The prevalence of hypertension remains high in Mayotte, where certain
risk factors like obesity are particularly common in the population. Awareness, treatment and control remain
insufficient. Primary prevention measures, access to a healthy food, and screening and treatment of hypertension
should be encouraged by targeting the most affected populations.
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Introduction

Hypertension is a chronic condition affecting 1.3 billion people
worldwide and is a major risk factor for stroke and cardiovascular

disease.1–3 Major disparities in the risk, awareness and management of
hypertension have been observed according to the socio-economic
level of the country as well as the socio-demographic and medical
characteristics of the population.4–6

In metropolitan France, which is a high-income country, the
prevalence of hypertension was estimated at 30.6% in 2015, with
one in two people being aware of their disease.7 In the French over-
seas territories, the situation tends to be poorer than in metropolitan
France and other high-income countries. Only a few recent esti-
mates of the prevalence, awareness and management of hyperten-
sion are available for the overseas territories, which are marked by
socio-demographic and health care differences compared with
metropolitan France.8,9

Mayotte is a French overseas territory located in the Comoros
archipelago in the Indian Ocean. The population was estimated
at 256 500 in 2017, with half of the inhabitant aged under
18 years.10 The island is subject to many migratory flows as
more than half of the population was not born in Mayotte, com-
ing mostly from the island of Anjouan and the other islands of
the Comoros.11 Poverty and precarity are major issues in
Mayotte, where the majority of the population is unemployed
and lives below the national poverty line.12 Access to health
care is difficult and the supply of primary care is extremely lim-
ited compared with the rest of France.13 Consequently, specific
studies on the health status of this territory are needed. This is

the purpose of the general population survey ‘Unono Wa Maore’
which aims to assess the health status of the inhabitants of the
island of Mayotte.14

In Mayotte, the prevalence of hypertension was estimated at 44%
among people aged 30–69 years in 2008, with 75% of hypertensive
people being unaware of their diagnosis.15,16

The study therefore aimed to update the prevalence of hyperten-
sion in Mayotte, estimate the awareness, treatment and control of
this disease, and identify associated factors, based on data from the
Unono Wa Maore survey.

Methods

The Unono Wa Maore survey

The Unono Wa Maore survey is a cross-sectional study carried out
on a random sample of the general population of Mayotte to de-
scribe their health status.14 The inclusion criteria were age under
70 years and residing in Mayotte for at least 3 months. Participants
were included between November 2018 and May 2019, using a two-
stage survey design (household, household individual). The selected
persons were invited to complete a face-to-face questionnaire
administered at home by trained investigators. Information was
collected on socio-demographic and medical variables. Four ques-
tionnaires were used: one for children under 3 years old, one for
children between 3 and 14 years old and two (short and long ver-
sions) for people aged from 15 to 69. The first person aged 15 years
and over who was selected in the household answered the long
questionnaire, while the other household members used the short
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questionnaire. Questions about hypertension were included in both
questionnaires for people over 15 years. In total 6946 individuals
answered one of the questionnaires, including 4643 aged 15 years
and over.

After the interviews, a nurse carried out a clinical examination
at home. This clinical examination included standardized an-
thropometric measurements, blood pressure (BP) measurements,
biological blood samples and urine and vaginal self-samples. BP
was measured with a validated automatic device (CARAT BOSO
pro range BP monitor) with three cuffs available depending on
the circumference of the arm. Three measurements were taken in
a sitting position, after 5 minutes of rest and with one minute of rest
between each BP measurement.. In total, 2993 people aged 15 and
over underwent a clinical examination as the investigation was
stopped in May 2019 (difficulty in performing fasting venous sam-
pling during Ramadan). For the purpose of this article on hyper-
tension, we only included individuals aged 18–69 years who had at
least two BP measurements taken during the clinical examination
(n¼ 2620) (65% had three BP measurements) (Supplementary
figure S1).

Ethics

This study received a favourable decision from the Comit�e de
Protection des Personnes Ile-de-France VIII on 23 November
2018. The investigation complies with the reference methodology
MR001 (agreement of the Commission Nationale Informatique et
Libert�es of 25 September 2018). Each randomly selected person was
invited to participate in the study after presenting its objectives and
participation criteria. The participation rate was 91% for people
aged 15–69 and over 98% for children.

Hypertension definitions

Patients were considered hypertensive if they declared being hyper-
tensive and/or if the average of the last two systolic BP measure-
ments during the clinical examination was �140 mm Hg and/or
diastolic BP �90 mm Hg. As defined by the European Society of
Cardiology and the European Society of Hypertension, BP values
were classified into six levels: optimal BP, normal BP, high normal
BP, hypertension grade 1, hypertension grade 2 and hypertension
grade 3 as defined by the European Society of Cardiology and the
European Society of Hypertension.17

Participants were considered aware of their hypertension if they
responded affirmatively to the question ‘Have you ever been told by
a doctor or other health care professional that your BP was too
high?’. Among hypertensive participants who were aware of their
disease, a person was considered treated for hypertension if they
declared taking medication to lower their BP. Among those who
reported taking antihypertensive treatment, hypertension was con-
sidered controlled when systolic BP was <140 mm Hg and diastolic
BP was <90 mm Hg.

To simplify international comparisons, an estimate of the
prevalence of treated or measured hypertension was calculated
(vs. reported or measured in the main analysis).

Covariates

Body mass index (BMI) was estimated using the anthropometric
measurements from the clinical examination. Other variables
(diabetes, tobacco and alcohol consumption, level of education,
employment, etc.) were collected in the questionnaires. Missing
covariate data were attributed to no exposure. Some information
such as origin, level of physical activity, financial situation and
health insurance is only available for people who answered the
long questionnaire.

Statistical analysis

All estimations were weighted to take into account the sampling
design and non-responses at the household and individual levels.
Comparisons between groups were evaluated using chi-square and
Student t-tests. Each prevalence was given with a 95% confidence
interval (CI). Weighted logistic regressions were used to identify the
factors associated with hypertension in the Mayotte population as
well as the awareness, treatment and control of the disease. Logistic
regressions were adjusted on hypertension risk factors and on socio-
demographic characteristics of the population available in the whole
study population (long questionnaire variables) in order to retain
sufficient statistical power [sex, age, diabetes, obesity (or over-
weight), tobacco, alcohol, professional inactivity, couple status].
An analysis of the sub-population aged 30–69 years was carried
out to correspond to the age group studied in 2008.16 All the stat-
istical analyses were performed using SAS software (version 7.1; SAS
Institute, Cary, NC, USA).

Results

Of the Unono Wa Maore participants, 2620 were included in the
hypertension analysis (951 men and 1669 women). After weighting,
the mean age was 36.6 years and 54.5% were women. The propor-
tion of overweight or obese people was 61.6%, being higher in
women than in men (71.8% vs. 49.4%, P< 0.0001). The proportion
of smokers and daily drinkers was 12.1% and 1.4%, respectively,
affecting significantly more men than women (23.2% vs. 2.9%,
P< 0.0001; 3.1% vs. 0.1%, P< 0.0001). The proportion of people
with a low level of physical activity was 34.8%, being significantly
lower for women. Of the 1417 respondents to the long question-
naire, 62.8% had health insurance. More than half (53.9%) were
from the Comoros, and only a third (37.2%) were born in
Mayotte (table 1).

In the adult population of Mayotte, mean systolic BP and diastol-
ic BP were 126.8 and 81.8 mmHg, respectively. In the Unono Wa
Maore survey, 18.4% (16.7–20.1%) of participants reported that a
doctor or other health care professional had told them that their BP
was too high, more often women than men (21.5% vs. 14.7%,
P< 0.0001). At the clinical examination, 30.2% (28.1–40.7%) of
adults had very high BP and 23.1% (21.1–25.1%) had high normal
BP (table 2).

In 2019, the prevalence of hypertension (reported or measured)
was 38.4% (36.1–40.7%) in 18- to 69-year olds. The prevalence of
hypertension increased with age, rising from 19.2% in 18- to 29-year
old to 83.2% in 60- to 69-year olds (P< 0.0001). The prevalence of
hypertension did not differ by sex (38.5% men, 38.3% women,
P¼ 0.95). Grade 3 hypertension affected 2.6% (1.9–3.3%) of the
adult population aged 18–69 years but 16.2% of 30- to 39-year
olds and 12.4% of 60- to 69-year olds (table 2). In the subgroup
of patients aged 30–69 years, the prevalence of hypertension was
48.4% (45.6–51.2%), with no significant between-gender difference
(46.9% in men vs. 49.7% in women, P¼ 0.32).

Taking the definition of hypertension as treated or measured, a
third [32.8% (30.6–34.9%)] of the Mayotte population was hyper-
tensive. Among them, the mean age was 44.4 years.

Among hypertensive individuals (reported or measured), 47.9%
were aware of their diagnosis of hypertension. This proportion was
56.2% among hypertensive women and 38.1% among hypertensive
men. Among the individuals aware of their hypertension, 48.5%
reported engaging in physical activity to lower their BP, while
45.4% reported taking antihypertensive pharmacological treatment
(28.4% did both) and 34.5% did not do follow either approach.
Non-management (pharmacological or physical activity) was more
common in women than in men (41.3% vs. 22.6%, P¼ 0.0003). The
control rate (BP< 140/90 mm Hg at the clinical examination of the
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survey) was 30.2% among pharmacologically treated hypertensives.
Overall, only 21.3% of hypertensives had controlled BP. This was
more common in young people (35.5%) and women (27.2%) than
in older people (15.9%) and men (14.2%) (P< 0.0001) (table 2).

The characteristics of hypertensive individuals are presented in
Supplementary table S2. Among hypertensives, 54.4% were women
and 40.4% were aged under 40 years, compared with 54.5% women
and 75.8% under 40 years in the non-hypertensive population.
There were significantly more overweight (31.0% vs. 30.3%
P< 0.0001) or obese (43.8% vs. 23.1%, P< 0.0001) individuals
among the hypertensives. In the hypertensive population aged under
30 years, 69.0% were overweight or obese compared with 39.0% in the

non-hypertensive population of the same age (P< 0.0001)
(Supplementary table S1). In the older age group (40–69 years), this
difference was less marked, as 75.9% of the non-hypertensive popu-
lation in this age group was overweight or obese compared with
67.8% of the non-hypertensive population (data not shown). There
was no significant difference in alcohol or tobacco consumption be-
tween hypertensives and non-hypertensives in this study. Regarding
geographical origin, there were significantly fewer people born in
metropolitan France among hypertensives compared with non-hyper-
tensives (0.5% vs. 2.4%, P¼ 0.01). Other geographical origins did not
vary with hypertensive status. In terms of socio-economic status,
hypertensive patients were more likely to report financial difficulties

Table 1 Characteristics of the study population, Mayotte, Unono Wa Maore, 2019

Total 95% CI Men Women P-value (M/W)

N 5 2620 N 5 951 N 5 1669

n %weighted %weighted %weighted

Cardiovascular risk factors

Age, years

18–29 764 34.1 (31.8–36.4) 31.7 36.2 0.01

30–39 719 28.2 (26.1–30.3) 26.4 29.7

40–49 583 21.0 (19.1–22.9) 22.7 19.5

50–59 343 11.0 (9.6–12.3) 12.5 9.7

60–69 211 5.8 (4.9–6.7) 6.8 5.0

Diabetes (reported)

No 2409 92.9 (91.7–94.1) 94 92.0 0.10

Yes 211 7.1 (5.9–8.3) 6 8.0

BMI

Under weight (BMI< 18.5) 72 3.2 (2.3–4.1) 3.1 3.2 <0.0001

Normal (18.5�BMI< 25) 831 35.2 (32.9–37.5) 47.5 25.0

Overweight (25�BMI< 30) 802 30.6 (28.4–32.7) 33.1 28.5

Obese (BMI� 30) 915 31.0 (28.9–33.1) 16.3 43.3

Physical activitya

Less than once a week 516 34.8 (31.6–38.0) 25.3 42.6 <0.0001

At least once a week 901 65.2 (62.0–68.4) 74.7 57.4

Smoking

Never 2120 78.6 (76.7–80.6) 59.5 94.7 <0.0001

Former smoker 220 9.2 (7.8–10.6) 17.3 2.4

Current smoker 280 12.1 (10.5–13.7) 23.2 2.9

Alcohol

Never 76 92.6 (91.3–93.8) 85.9 98.1 <0.0001

Less than once a week 74 3.0 (2.3–3.8) 5.2 1.2

2–6 times a week 2443 3.0 (2.2–3.8) 5.8 0.6

Daily consumption 27 1.4 (0.8–2.1) 3.1 0.1

Socio-demographic characteristics

Reported chronic disease

No 1798 70.8 (68.7–72.9) 72.4 69.6 0.21

Yes 822 29.2 (27.1–31.3) 27.6 30.4

Education level

No diploma 1780 64.9 (62.6–67.2) 61.3 67.9 0.01

Less than baccalaureate 550 21.7 (19.8–23.6) 22.8 20.8

Baccalaureate or higher 290 13.4 (11.6–15.1) 15.8 11.3

Professional activity

Inactive 1773 65.4 (63.2–67.7) 55.1 74 <0.0001

Active 847 34.6 (32.3–36.8) 44.9 26

Couple

No 939 34.9 (32.7–37.1) 30.9 38.2 0.002

Yes 1681 65.1 (62.9–67.3) 69.1 61.8

Place of birtha

Mayotte 495 37.2 (33.9–40.5) 37.0 37.3 0.15

Comoros 783 53.9 (50.5–57.3) 53.0 54.6

Another Indian Ocean island 86 4.7 (3.3–6.1) 4.1 5.2

Metropolitan France 25 1.6 (0.9–2.4) 1.8 1.5

Other area 28 2.6 (1.4–3.7) 4.0 1.4

Perception of financial situationa

Struggling 685 44.8 (41.5–48.2) 46.8 43.2 0.30

Average to good 732 55.2 (51.8–58.5) 53.2 56.8

Health insurancea

No 543 37.2 (34.0–40.5) 36.8 37.5 0.84

Yes 874 62.8 (59.5–66.0) 63.2 62.5

a: Only available for respondents to the long questionnaire (n¼1417).
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(49.2% vs. 42.0%, P¼ 0.04), were less likely to be employed (30.7%
vs. 37.0%, P¼ 0.004) and were less educated (10.3% vs. 15.3%,
P¼ 0.004). Age, self-reported diabetes, overweight and obesity, edu-
cation level, single status, professional inactivity and financial difficul-
ties were associated with more hypertension. However, after
adjustments, hypertension was positively associated only with age
[odds ratio (OR)adj 69-60/20-29 ¼16.4 (9.7–27.7), P< 0.0001], over-
weight and obesity [ORadj ¼ 2.2 (1.7–2.8), P< 0.0001], self-reported
diabetes [ORadj ¼ 1.7 (1.2–2.6), P¼ 0.008] and professional inactivity
[ORadj ¼ 1.3 (1.0–1.6), P¼ 0.03] (figure 1a).

The distributions of the characteristics of the hypertensive popu-
lation according to their awareness, treatment and control of the
disease are presented in Supplementary tables S2 and S3.

Factors independently associated with being aware of the diagno-
sis of hypertension were female sex [ORadj ¼ 2.4 (1.6–3.6),
P< 0.0001] and self-reported diabetes [ORadj ¼ 2.6 (1.6–4.3),
P¼ 0.0002] (figure 1b). Factors independently associated with the
treatment of hypertension were age, self-reported diabetes [ORadj ¼
2.3 (1.3–4.3), P¼ 0.006] and BMI [ORadj ¼ 4.4 (2.2–8.6),
P< 0.0001) (figure 1c).

The proportion of people covered by health insurance was higher
in treated hypertensives (74.5%) than in untreated hypertensives
(63.3%), although the difference was not significant (P¼ 0.10).
None of the listed characteristics was associated with hypertension
control in our study (figure 1d). Education was associated with BP
control before adjusting for other factors (Supplementary table S3).

Discussion

This is the first study since 2008 to investigate the prevalence of
hypertension in a representative sample of the population living in
Mayotte, with the results showing that the prevalence of hyperten-
sion remains high in 2019, including among young people. Some
risk factors like obesity were particularly prevalent in the hyperten-
sive population. In addition, the rates of awareness of the diagnosis
of hypertension as well as its treatment and control were insufficient,
as one in two hypertensive patients did not know about their

diagnosis, one in four were not treated and more than one in five
were not controlled.

The BP status of the population of Mayotte has not improved in
11 years. In 2008, the MAYDIA study estimated the prevalence of
hypertension in the 30- to 69-year-old population at 44%, with a
third of 30- to 39-year olds being hypertensive.15 In 2019, the preva-
lence of hypertension in the sub-population aged 30–69 years was
48%. The evolution of the prevalence of hypertension is particularly
worrying among women, as it increased by 12% between 2008 and
2019.

In 2015, the Esteban study estimated the prevalence of hyperten-
sion in people aged 18–74 years in metropolitan France at 30.6%
based on health insurance reimbursements for antihypertensive
drugs and a clinical examination.7 From the data reported in the
Esteban survey, we were able to make a new estimate of the preva-
lence of hypertension in metropolitan France using a similar meth-
odology to our own (hypertension declared in the questionnaire or
measured during the clinical examination of the survey), with the
estimated prevalence being 33.7% in 18- to 69-year olds. Thus, the
difference between Mayotte and metropolitan France was around
5%. Nevertheless, the comparison of these two studies should be
taken with caution, as the age structure of the populations included
in both studies was very different. The people included in Esteban
were 9 years older than in Unono Wa Maore on average, which
accentuates the gap between metropolitan France and Mayotte.
Among 30- to 39-year olds, a sub-population with a similar average
age in the two studies (34.9 years in Esteban vs. 34.4 years in Unono)
showed that the prevalence of hypertension was twice as high in
Mayotte (32.3%) compared with metropolitan France (16.0%).

Comparisons between territories are difficult because of the different
survey methodologies and the small samples on which surveys to es-
timate the prevalence of hypertension are conducted. Nevertheless, the
prevalence of hypertension is very high overall in the Indian Ocean
territories: 49% on Reunion Island, another French overseas territory,9

39% on the island of Anjouan,18 and 29% in Madagascar.17 In the
other French overseas territories, the prevalence of treated or measured
hypertension in people aged 15 years and over ranged from 18% in
French Guiana to 29% in Guadeloupe.19 Awareness and treatment

Table 2 BP measurement and prevalence, awareness, treatment and control of hypertension, Mayotte, Unono Wa Maore, 2019

Total

18–69 years 18–29 30–39 40–49 50–59 60–69 Men Women

BP

SBP, mean (mm Hg) 126.8 118.9 123.3 132.0 139.1 149.1 130.6 123.7

DBP, mean (mm Hg) 81.8 76.5 81.4 86.5 87.6 88.1 82.0 81.8

Arterial pulse pressure (mm Hg) (SBP�DBP) 45.0 42.4 42.0 45.5 51.5 61.0 48.7 41.9

Isolated systolic hypertension (%) (SBP� 140 and DBP< 90) 6.5 3.3 4.7 3.8 13.0 32.0 8.9 4.6

Classification of BP and grade of hypertension, %

Optimal (�120/80) 30.8 47.9 33.8 17.7 8.7 4.5 22.5 37.7

Normal (120–129/80–84) 23.1 24.7 25.7 22.1 18.5 13.5 26.7 20.1

High normal (130–139/85–89) 15.9 15.0 16.1 16.5 18.8 12.1 17.8 14.3

Grade 1 hypertension (140–159/90–99) 21.1 10.6 18.3 29.1 35.1 40.1 23.8 18.8

Grade 2 hypertension (160–179/100–109) 6.6 1.7 4.4 11.3 12.6 17.5 5.9 7.1

Grade 3 hypertension (�180/�110) 2.6 0.1 1.8 3.3 6.2 12.3 3.3 2..0

BP measurements (SBP� 140 or DBP� 90), % 30.2 12.4 24.5 43.7 54.0 70.0 33.0 27.9

Prevalence, awareness, treatment and control of hypertension, %

Prevalence of hypertension 38.4 19.2 32.3 51.6 65.1 83.2 38.5 38.3

Proportion of participants aware of their hypertensiona 47.9 45.1 42.9 42.9 58.7 56.9 38.1 56.2

Proportion of hypertensives who practise physical activityb 48.5 25.6 34.5 55.6 71.3 46.2 60.5 41.7

Proportion of hypertensives who are treated pharmacologicallyc 45.4 9.6 21.0 48.7 67.6 79.1 49.7 42.9

Proportion of hypertensives who are controlledd 30.2 42.1 52.7 29.3 25.8 27.0 29.3 30.8

DBP ¼ diastolic blood pressure, SBP ¼ systolic blood pressure.
a: Proportion of people reporting high BP, among all hypertensives.
b: Proportion of people reporting doing sports to reduce their BP, among aware hypertensives.
c: Proportion of people reporting taking treatment to reduce their BP, among aware hypertensives.
d: Proportion of people with BP<140/90 mmHg at the clinical examination of the survey, among all those reporting treatment to lower

their BP.
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rates were similar to those observed in Mayotte. In Mayotte, less than
half of hypertensives were aware of their condition and less than half of
aware hypertensives were treated. In low-income countries, such as
those around in Africa, one-third of the prevalent hypertensive popu-
lation is aware of their condition.20 Similarly, for treatment, in
Madagascar, for example, the rate of treated hypertensives was only
5%.17 However, although it is better than the developing countries,
and these indicators were lower than those observed in Reunion, an-
other French island in the Indian Ocean (52% and 46%, respectively),9

and in metropolitan France (55% and 47%)21 or other European or
North American countries where they are over 80% aware of the
diagnosis and 75% treated.22–24 These rates are still insufficient.

In metropolitan France, as in most high-income countries, the
prevalence of hypertension is higher in men than in women,
whereas its prevalence is just as high in women and men in
low-income countries.6,7 In our study, we found a similar preva-
lence of hypertension between men and women, whereas in 2008,
it was higher in men (50%) than in women (37%). Part of this
increase may be attributed to obesity in women.19 This increase in
hypertension prevalence could thus be directly linked to the
greater corpulence of the Mayotte population. Since 2008, the
proportion of obese people increased by 7.7 points in women
and 3.3 points in men.18 Obesity is a well-known risk factor for
hypertension and is largely described in the literature.17,19 It is
therefore urgent to implement measures to make healthy food
products available to the whole population and to promote
health, healthy diet and physical activity. The problem of obesity
appears to be most prevalent among women and young people, so
measures should target these populations as a priority. In the
coming years, obesity among young people may result in a further
increase in the prevalence of hypertension, in addition to the
ageing population. This could lead to an increase in the incidence
of stroke, heart failure, kidney failure and other cardiovascular
complications linked to hypertension in Mayotte.

The proportion of treated people has not increased, remaining at
half of those aware of their hypertension. In Mayotte, as in the ma-
jority of territories, women are more often aware of their hypertension
diagnosis than men.6 This may be linked to the health check-ups
carried out during pregnancies, with an average of 5.0 children per
woman in Mayotte.25 Nevertheless, with equal awareness of the dis-
ease, women are less often treated than men.7 Screening and treat-
ments should be developed for the entire population, in particular
screening for men and treatment for women. In metropolitan France,
the general practitioner plays a central role in the screening, thera-
peutic education and initial management of hypertension.26,27 In
Mayotte, the medical density is particularly low compared with
metropolitan France.28 In addition, poor access to health care can
be an obstacle to screening and treatment of hypertension in this
island, where almost a third of the population is not covered by health
insurance, where access laws are different from those in metropolitan
France and where there are many people in an irregular situation. In a
2020 study, 12% of the Mayotte population reported that they refused
health care, especially those without health insurance.29 Although our
study did not show a significant association between awareness or
treatment of the disease on the one hand and social security coverage
on the other, the proportion of insured people was higher among
aware and treated hypertensives than among those who were not
aware or treated. Nevertheless, this information was only available
for those who completed the long questionnaire, and the lack of
association may be explained by the lack of statistical power.

This low awareness of hypertension and its poor treatment, com-
bined with the silent nature of hypertension, the lack of knowledge
of its risk factors may explain why 80% of the hypertensive popu-
lation was not controlled. Among treated people, the control rate
was only 30%. Although some patients may have difficulty in man-
aging their BP, the control rates remain suboptimal. Further, the
high rate of grade 3 hypertension, which is a high-risk factor for
cardiovascular complications and death, is worrying.30,31 BP control

Figure 1 Factors associated with hypertension, its awareness, treatment and control, Mayotte, Unono Wa Maore, 2019. (A) Factors asso-
ciated with hypertension. (B) Factors associated with hypertension awareness (in hypertensives). (C) Factors associated with hypertension
treatment (in aware hypertensives). (D) Factors associated with hypertension control (in treated hypertensives)
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reduces the risk of complications and should be improved to reduce
the burden of hypertension. The application of hygienic and dietary
rules, effective drug treatment and regular monitoring of patients
should also be further encouraged.

Strengths and limitations

The high participation rate in the Unono Wa Maore survey as
well as the adjustment and weighting of the data provided reli-
able indicators that could be extrapolated to the entire popula-
tion of Mayotte. The high participation rate could be explained
by the fact that participants viewed the study as an opportunity
to have access to a free health examination at home and with
reporting of results, which is usually difficult to obtain in
Mayotte. The methodology of the survey using a questionnaire
and standardized BP measurements taken by a nurse allowed the
prevalence of hypertension to be estimated with the inclusion of
a large proportion of undiagnosed or unreported cases of
hypertension.

However, there are some limitations: Ramadan, which began in
May 2019, did not allow the clinical examination to be completed. A
total of 1650 people only had the questionnaire, so this particularity
had to be taken into account in the calculation of the weights. This
premature stopping of clinical examinations and refusals to partici-
pate (in particular for men) may have led to selection bias. However,
to take into account this possible source of bias, appropriate weights
for each participant were calculated to take into account survey
design and non-response at the different stages of the survey
(including no clinical examination) and ensure the representativity
of the selected sample.

Furthermore, according to the recommendations of the European
Society of Hypertension,31 in clinical practice, hypertension should
be diagnosed based on elevated BP measurements obtained at three
different visits. This survey included only one clinical examination,
and therefore the identification of hypertension was based on BP
measurements taken during a single examination (involving three
BP measurements), as done in the majority of studies. The preva-
lence of hypertension may therefore be slightly biased by BP vari-
ability. Similarly, we cannot exclude stress during the clinical
examination (‘white-coat’ effect), especially as the use of primary
health care is rare in Mayotte, thus leading to a possible overesti-
mation of the prevalence of hypertension. Similarly, one-third of the
individuals had only two BP measurements, which could have
slightly increased the average BP. In our data, there was no differ-
ence between the average of the last two BP measurements and the
first two. Conversely, the single examination may have masked the
hypertension of some individuals.32

The wording of the question regarding the declaration of existing
hypertension may have overestimated the prevalence if people had
experienced an elevated BP measurement at an isolated medical
consultation, without confirming the diagnosis based on several
measurements or consultations. This formulation is the same as in
2008, which allowed us to observe any changes between the two
study years. In addition, sensitivity analysis was performed to esti-
mate the prevalence of treated or measured hypertension, with the
results showing the same socio-demographic characteristics in the
hypertensive population, except for a lower proportion of young
women.

Self-reported alcohol and tobacco use may lead to a classification
bias and an underestimation of the prevalence of these factors in the
population. However, the use of these substances is lower in this
overseas territory compared with mainland France due to cultural
factors.

Conclusions

The Unono Wa Maore study has allowed a new estimate of the
prevalence of hypertension in Mayotte. In 2019, more than a third

of the population of Mayotte was hypertensive (38.4%). The popu-
lation of Mayotte cumulates several major cardiovascular risk factors
with a high prevalence of hypertension, diabetes and obesity even
though the age of the population is young. The burden of cardio-
neurovascular pathologies is therefore likely to increase in the years
to come and should be closely monitored.

The high prevalence of hypertension and the low proportion of
awareness, treatment and control of this disease in Mayotte are
alarming and underline the need to continue and to develop pri-
mary prevention actions and access to healthy food but also to
provide hypertension screening and treatment that is adapted to
the demographic, social and medical characteristics of this
territory.

Supplementary data

Supplementary data are available at EURPUB online.
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