1duosnuey Joyiny 1duosnuen Joyiny 1duosnuey Joyiny

1duosnuey Joyiny

Author manuscript
J Hypertens. Author manuscript; available in PMC 2020 November 22.

-, HHS Public Access
«

Published in final edited form as:
J Hypertens. 2019 April ; 37(4): 685-695. doi:10.1097/HJH.0000000000001966.

Hypertension prevalence and risk factors among residents of
four slum communities: population-representative findings from
Port-au-Prince, Haiti

Olga TYMEJCZYK!2, Margaret L. McNAIRY34, Jacky S. PETION®, Vanessa R. RIVERA3>,

Audrey DORELIENS, Mireille PECK®, Grace SEO3, Kathleen WALSH345 Daniel W.
FITZGERALD34°, Robert PECK#7:89 Ashish JOSHI12, Jean W. PAPE3>, Denis NASH2

linstitute of Implementation Science in Population Health, City University of New York, New York,
NY, USA

2Graduate School of Public Health and Health Policy, City University of New York, New York, NY,
USA

3Center for Global Health, Weill Cornell Medical College, New York, NY, USA
4Department of Medicine, Weill Cornell Medical College, New York, NY, USA

SHaitian Group for the Study of Kaposi’'s Sarcoma and Opportunistic Infections (GHESKIO), Port-
au-Prince, Haiti

SHumphrey School of Public Affairs, University of Minnesota, Minneapolis, MN, USA
"Departments of Pediatrics, Weill Cornell Medical College, New York, NY, USA
8Departments of Medicine and Pediatrics, Weill Bugando School of Medicine, Mwanza, Tanzania

9Mwanza Interventions Trial Unit, Mwanza, Tanzania

Abstract

Objectives: To estimate the prevalence of hypertension and its risk factors among adults in four
slum communities in Port-au-Prince.

Methods: Cluster area random sampling was used to select adults for a health and demographic
survey, including anthropometric measurements. Hypertension was defined as systolic blood
pressure =140 and/or diastolic blood pressure =90 mmHg, or current hypertension treatment, and
was age-standardized to WHO world population. Correlates of hypertension were tested using sex-
stratified logistic regression.

Results: Overall, 20.3% of adults had hypertension (28.5% age-standardized), including 22.3%
of men and 18.9% of women. Three percent of participants reported current hypertension
treatment, and 49.5% of them had their hypertension controlled. Overweight/obesity (BMI1=25)
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was the most common risk factor (20.6% among men, 48.5% among women), while smoking was
less common (11.8% and 3.9%, respectively). Increasing age and hypertension prevalence in
immediate surroundings were associated with greater odds of hypertension. Among men, having
in-migrated in the 3 years prior (versus =3 years) was also associated with hypertension (adjusted
odds ratio [aOR]=3.32, 95% confidence interval [CI]:1.79-6.17); as was overweight and obesity
(aOR=1.90, 95% CI:1.09-3.33, and aOR=5.73, 95% ClI:2.49-13.19, respectively) and non-receipt
of needed medical care in the preceding six months (aOR=2.82, 95% CI:1.35-5.88) among
women.

Conclusions: Hypertension prevalence was high across the age spectrum, in addition to
substantial levels of overweight/obesity and unmet healthcare needs. It is important to better
understand the possible effects of intraurban migration and environmental risk factors on
hypertension, and ensure that benefits of increasingly cost-effective prevention and treatment
programs extend to slum residents.
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Introduction

Non-communicable diseases (NCDs) such as cardiovascular disease (CVD) are the leading
cause of death and disability, and on the rise in low- and middle-income countries (LMICs),
where three quarters of all NCD deaths occur [1]. The World Health Organization (WHO)
targets a 25% global reduction in CVD mortality, as well as hypertension, by 2025 [1].
However, achievement of these goals may be hampered by a scarcity of data on the burden
of NCDs and their risk factors such as hypertension in many LMICs.

Rapidly growing urban slums, with worldwide populations estimated to reach 2 billion by
2030 [2], are an important setting with respect to the increasing CVD burden, with residents
vulnerable to poor health outcomes because of a confluence of poverty, inadequate
healthcare access, and environmental and social disadvantage. With their unique social and
physical environment, and possible associated neighborhood effects on health, slum settings
merit concerted research efforts into their health status and needs [3].

CVD is increasingly common in Haiti, the poorest country in the Western Hemisphere,
where 74% of the urban population live in slums [4]. Adult hypertension prevalence in Port-
au-Prince has been reported as high as 47% [5] and hypertensive heart disease is one of the
fastest growing causes of death nationally [6]. Haiti has one of the highest stroke mortality
rates in the Latin America/Caribbean region, and more than twice that of the neighboring
Dominican Republic [7]. Congestive heart failure is common in young women in Haiti
(largely due to peripartum cardiomyopathy [8, 9]). No slum-specific estimates of
hypertension prevalence are available from Haiti, but research from slums in other countries
has reported a wide range of estimates (12% to 52% [10-19]), often low awareness of
having hypertension (5% to 65% [11-18]), and poor hypertension control (4% to 29% [11-
13, 18]), though most available data were limited by convenience sampling.
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This paper characterizes for the first time hypertension and its risk factors in a representative
sample of adult residents of four Port-au-Prince slum communities.

GHESKIO (Haitian Group for the Study of Kaposi’s Sarcoma and Opportunistic Infections)
is a non-governmental organization and the largest provider of HIV and tuberculosis services
in Haiti [20], and neighbors large slum communities in Port-au-Prince. From July to October
2016, GHESKIO collaborated with Cornell University, City University of New York, and
University of Minnesota, on a survey in four of these neighborhoods: Village (Cité) de Dieu,
Cité Plus, Cité I’Eternel, and Martissant Littoral, with an estimated population of
61,000-100,000 [21]. Most residents live in extreme poverty, in crowded conditions with
limited access to education, sanitation, and medical care [21, 22]. No systematic
demographic studies or general health surveys had been previously conducted in these
communities.

Study design

Design of this cross-sectional survey is described in detail in the Supplemental Digital
Content 1. Using cluster area random sampling and high-resolution aerial images from the
DigitalGlobe Foundation [23], we randomly selected 111 geospatial waypoints across the
four adjacent neighborhoods based on the estimated population density of each
neighborhood. At each waypoint, fieldworkers surveyed five nearest households, and two
adults were randomly selected from each household’s resident roster for an additional
survey.

Households were defined as a person or persons, related or unrelated, who live together in a
residential structure, make common provisions for food, and regularly take their food from
the same pot [24]. Eligible household members had to be =18 years old and have slept in the
household at least once in the past two nights.

Up to three attempts were made to interview households and individuals, and verbal consent
was obtained from participants after study goals, content, risks, and voluntary nature were
discussed. Due to literacy gaps in the study population, written consent was waived, and the
consent form was read out loud to participants by fieldworkers.

Data collection

Household surveys were paper-based and included questions on household composition,
living conditions, and mortality. Individual surveys were administered on an encrypted
Android tablet and included sociodemographics, migration history, disease symptoms and
diagnoses, healthcare utilization, and select NCD risk factors. All surveys were in Haitian
Creole, after translation from and back-translation into English. Anthropometrics (height
and weight without shoes, waist circumference) and blood pressure were also recorded.
Blood pressure was measured three times on the left arm using a Panasonic model
EW3109W monitor, with three cuff sizes based on upper arm circumference, after
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participant was seated for a minimum of 15 minutes [25]. We used the mean of the last two
readings as the final blood pressure measurement.

Participants with any systolic blood pressure (SBP)=140 mmHg and/or diastolic blood
pressure (DBP)=90 mmHg received basic information about hypertension and were referred
to GHESKIO for free re-screening and medical care. Participants with any SBP=180 mmHg
were escorted to GHESKIO on the same day.

Data from paper forms were double-entered and reconciled using RedCap (Research
Electronic Data Capture) [26]. Tablet data were stored in a secure database at GHESKIO.
Data were regularly reviewed for completeness and consistency against paper logs of survey
attempts. All data were de-identified for cleaning and analysis.

Hypertension definition

Hypertension was defined as mean SBP>140 mmHg or mean DBP=90 mmHg, or a self-
report of taking anti-hypertensive drugs prescribed by a medical professional, per INC-VII
[27]. Stage 2 hypertension was defined as mean SBP=160 mmHg and/or mean DBP=100
mmHg. Among remaining subjects, stage 1 hypertension was defined as mean SBP 140-159
mmHg or mean DBP 90-100 mmHg. Then prehypertension was defined as mean SBP
120-139 mmHg or mean DBP 80-89 mmHg [27]. For sensitivity analysis, hypertension
prevalence was also calculated using the new 2017 American College of Cardiology (ACC)
guidance (elevated BP: SBP 120-129 and DBP <80 mmHg; hypertension stage 1: SBP
130-139 mmHg or 80-89 mmHg, and hypertension stage 2: SBP =140 mmHg or DBP =90
mmHg) [28].

Risk factor definitions

Body mass index (BMI) was categorized as underweight (<18.5kg/m?2), normal (18.5-
<25kg/m?), overweight (25-<30kg/m?2), and obese (=30kg/m?2) [29]. Waist circumference
>94cm and >80cm (for men and women, respectively), corresponding to WHO classification
of increased metabolic risk, was classified as central obesity [30].

Psychological distress was assessed for the preceding 30-day period using the Kessler-6
instrument [31]. Smoking status was self-reported as smoking on some or all days.
Frequency of alcohol use was self-reported as never, monthly or less, 2—4 times a month, 2—
3 times a week, or 4 or more times a week. For analysis, the variable was dichotomized into
at least twice a week versus less. To assess diet, respondents were asked how many days in a
typical week they eat 1) fresh fruit, and 2) vegetables. For analysis, the mean of both
numbers was used.

To reflect unmet healthcare needs, participants were asked whether they needed, but did not
get healthcare at any point in the preceding six months. To represent possible shared genetic
and/or environmental risk factors, hypertension prevalence in each participant’s immediate
surroundings was calculated as proportion of participants with hypertension in the same
waypoint, excluding the participant.
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Statistical Analysis

Ethics

Results

Descriptive statistics were used to characterize study participants and the prevalence of
hypertension and its risk factors. Reported p-values are for Rao-Scott chi-square tests for
complex survey samples.

Sex-stratified logistic regression was used to assess correlates of hypertension, including
sociodemographics and possible risk factors. All variables with bivariate p-values <0.20
were included in initial multivariable models, and eliminated by backward selection until all
remaining variables had p-values <0.05. Dropped variables were then individually added
back to further assess possible confounding. Both models were adjusted for slum
neighborhood. All analyses were weighted for complex survey design and nonresponse.
Population-attributable fractions for overweight and obesity were calculated using adjusted
odds ratios (aOR) from the final models.

Hypertension prevalence was age-standardized to the world population using the 2000-2025
WHO standard population data [32].

This study was approved by institutional review boards at Weill Cornell Medicine, City
University of New York, University of Minnesota, and the Ethics Board at GHESKIO.

Fieldworkers obtained community cooperation and accessed 109 of 111 waypoints, resulting
in random selection of 545 households, of which 525 (96.3%) completed the household
survey. Of 993 randomly selected adults in these households, 894 (90.0%) completed the
individual survey and 99.1% of them (886/894) had their blood pressure measured.

Sociodemographics and health status

More than half of adults were 30 years old or younger, with a median age of 28 years (IQR:
22-39). Over a third (36.0%) had no more than primary education, 40.1% had no income,
and 40.0% moved to the current slum in the past three years. Most residents who migrated to
the current community had previously resided in another slum in Port-au-Prince (36.3%) or
elsewhere in Metropolitan Port-au-Prince (26.6%). The main reasons for migrating included
desire to join relatives or friends, work, and education. In the past year, 21.7% of adults
spent over a month at a time away from the community. (Table 1)

A fifth of adults (20.2%) reported having a health problem that keeps them from working
and a quarter (26.3%) did not receive needed healthcare in the six months prior.
Approximately a third (35.6%; 26.8% of men and 41.8% of women, p<0.001) had seen a
medical practitioner in the year prior. (Table 1)

Blood pressure levels and hypertension prevalence

Overall, 20.3% of adults (22.3% of men and 18.9% of women, p=0.425) had hypertension
per JNC-VII definition. Age-standardized prevalence was 28.5%. Restricted to blood
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pressure measures, 12.6% of adults had hypertension stage 1 and 6.2% - stage 2. An
additional 27.5% had pre-hypertension. (Table 2) Applying the 2017 ACC definitions,
36.8% of adults had hypertension (17.0% - stage 1 and 18.8% - stage 2) and 10.5% had
elevated blood pressure.

Mean SBP and DBP increased with age, reaching 133/85 mmHg and 132/83 mmHg among
men and women, respectively, at age 45 and above. (Figure 1) Similarly, prevalence of
hypertension increased with age, with 7.1% of adults ages 18-24 having hypertension
(13.5% of men and 3.7% of women, p=0.013) and 43.6% of adults aged =45 years (48.8%
of men and 39.6% of women, p=0.125). Prevalence of hypertension was higher among men
than women, despite markedly lower obesity levels among men across the age spectrum.
(Table 2, Figure 2)

Prevalence of hypertension risk factors

Overall, 36.9% of adults were overweight or obese (20.6% of men and 48.5% of women;
p<0.001). Many individuals ate at least one fried meal per day (68.7%) and always or often
added salt to foods (33.2%). Fresh fruit/vegetables were consumed on a median of 1.6 days
per week (IQR: 0.7-2.8) and soda or sugary drinks — on a median of 2.1 days (IQR: 0.5-6.1).
Only 7.2% of adults were smokers (11.8% of men and 3.9% of women, p<0.001) and 17.7%
drank alcohol at least twice a week (32.1% of men and 7.4% of women, p<0.001). Almost
two thirds of adults (65.7%) lived in households which cook indoors over charcoal, wood, or
fire.

Hypertension awareness and care continuum

Most adults (62.0%) had had blood pressure measured previously. Among persons with
hypertension per actual blood pressure measures (excluding self-reported treatment), 36% of
men and 44% of women had previously been diagnosed, and 4% of men and 12% of women
reported taking anti-hypertensive treatment prescribed by a clinician. (Figure 3)

Among all previously diagnosed adults, regardless of current hypertension status, 8.4% of
men and 20.5% of women reported such treatment. Nevertheless, 42.1% were hypertensive
per actual blood pressure measures, as were 50.5% of adults reporting current anti-
hypertensive treatment prescribed by a clinician. In addition to patients reporting clinician-
prescribed treatment alone or in addition to herbal treatment (67.8% of those reporting any
treatment), 32.2% of patients reported receiving only herbal or self-prescribed treatment.

Correlates of hypertension

In multivariable analyses, increasing age was associated with increased odds of
hypertension, with an adjusted odds ratio (aOR)=1.40 (95% confidence interval
[CI]:1.23-1.60) for each 5-year increase in age among men and aOR=1.34 (95%
Cl:1.22-1.47) among women. Each 5 percentage point increase in waypoint-level
hypertension prevalence was also consistently associated with increased odds of
hypertension (aOR=1.42 [95% CI:1.19-1.70] among men, aOR=1.26 [95% CI:1.17-1.36]
among women). Overweight and obesity were only associated with hypertension among
women (aOR=1.90, 95% CI:1.09-3.33, and aOR=5.73, 95% CI:2.49-13.19, respectively), as
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was non-receipt of needed healthcare in the preceding six months (aOR=2.82, 95%
Cl:1.35-5.88). Migration history was a statistically significant correlate of hypertension
among men (aOR=3.32, 95% CI:1.79-6.17, for three years or less in the neighborhood
versus more than three years). (Table 3)

The adjusted population-attributable fraction of hypertension due to overweight and obesity
was 2.2% among men and 64.8% among women.

Persons with hypertension tended to live in waypoints with greater hypertension prevalence
(excluding self: 30% versus 15% for those without hypertension). They were more likely to
have been unable to access needed care in the six months prior (36.7% versus 22.5%). There
was no appreciable difference in nutritional practices by hypertension status. (see Table,
Supplemental Digital Content 2)

Discussion

We found a high prevalence of hypertension in a population-representative sample of
residents of four slums in Port-au-Prince, including among young adults, along with large
treatment gaps and potentially unique risk factors for the condition. Hypertension appears to
cluster, possibly suggesting presence of a social network effect, which could be leveraged in
the development of hypertension management programs in this setting.

Overall, 20.3% of adults were classified as having hypertension (age-standardized
prevalence of 28.5%). This estimate is higher than most of those reported in other countries
with comparable slum-based surveys [14, 15, 17, 18], but lower than in most research from
non-slum settings in Haiti (generally convenience samples [33—-39] and often from
healthcare settings [33-36, 39]). Our estimates are also lower than those from two randomly
selected urban population samples in Haiti. In 2002-03, hypertension prevalence was
estimated at 47.0% in Port-au-Prince residents aged 20 and above [5], while the 2016-17
Demographic and Health Survey (DHS) estimates for ages 35-64 across urban Haiti were
49.2% among women and 40.5% among men [40], compared to 35.0% and 36.2%,
respectively, in this age group in our sample. The higher prevalence of pre-hypertension,
overweight, and obesity in our study signals a potential for increases in the burden of
hypertension in the slum communities.

Notably, hypertension in our study was common among young adults, including 11.1% of 18
to 30-year-olds. This is much higher than the 5.1% prevalence in a 2011-14 population-
representative sample of black US Americans ages 20-30 [41], though population-
representative surveys in Rwanda [42], Uganda [43, 44], and Tanzania [44] also found high
hypertension prevalence among young adults.

Missed opportunities to provide hypertension diagnosis and care were common in our
population. Over a third of hypertensive adults had sought medical care in the recent past
and four in ten had previously been told they had the condition (similar or slightly lower
than awareness rates previously reported in Haiti [38, 39]). Furthermore, few persons
previously diagnosed with hypertension were receiving treatment (less than half of the
proportion on treatment reported by the 2016-17 DHS for urban Haiti [40]) and only half of
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them had the condition controlled (similar to another Haitian sample [37]). Many of these
missed opportunities may have occurred because Haitian healthcare services remain focused
on communicable conditions, and have not yet adapted to the growing burden of diagnosing
and treating NCDs. To maximize patient engagement as access to treatment expands, a
diversity of beliefs and preferences should also be considered, as some Haitians may
consider hypertension a natural state, while others may seek herbal treatments [45].

Unique risk factors may contribute to hypertension in this population, particularly for men,
among whom only 2.2% of hypertension cases were attributable to overweight/obesity. Data
from Tanzania and Uganda has also shown a low population-attributable fraction of
hypertension for above-normal BMI and central obesity [44], and similarly lower for men
than women (personal communication). While we did not have data on many possible risk
factors of interest for slum communities, such as stress, exposure to adverse intrauterine
environment [46, 47], HIV and antiretroviral treatment status [48, 49], and lead exposure
[50], we found strong associations with social determinants such as non-receipt of needed
medical care and recent migration to the slum.

Internal migrants are a vulnerable population with sometimes worse health outcomes than
host populations [51]. Studies have reported higher blood pressure and/or hypertension
levels among recent arrivals [52-54], though some research suggests worsening risk profiles
with increased duration of exposure to urban lifestyle and environment [55-57]. An
association between migration and increased blood pressure among men only has also been
observed previously, possibly due to greater weight gain [58]; drop in physical activity [59];
higher cumulative number of moves, or migration in search of employment and/or alone
[57]. The latter may be linked with CVD via depression [60, 61]. Most published research,
however, has examined rural-urban migration [52-54, 56-59, 62-65], while the most recent
move was intraurban for the majority of migrants in our sample. Future studies of slum
communities should assess risk factors specifically with respect to intraurban mobility [3].

Our study also suggests that hypertension programs could be informed by possible social
network effects, as indicated by the observed clustering of persons with hypertension. Given
Haiti’s strong community bonds [66], offering prevention knowledge and treatment to
patients in this setting may facilitate health promotion in these individuals’ immediate
environments.

To optimize resource allocation in low-resource settings, it is important to minimize patient
misclassification. Although hypertension diagnosis ideally should be based on blood
pressure measurements from two different days [67, 68], this requirement can constitute a
barrier to timely diagnosis. Simplified screening protocols [69], region-specific non-
laboratory cardiovascular risk scores [70], and low-cost laboratory measures such as urine
dipstick tests for proteinuria [67] have been proposed to sustainably improve single-visit
assessments of cardiovascular risk, though in some low-resource settings, treating everyone
with hypertension may be more cost-effective than any risk stratification [67].

Community health workers may be a valuable resource for hypertension control in slum
settings, as demonstrated by SCALE UP, an intervention in a community of 35,000 residents
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in Nairobi, Kenya [71]. Combining door-to-door hypertension screening and awareness
activities, group and text message adherence support, and patient and provider treatment
incentives, the intervention saw high participation rates [72] at a cost of approximately 1
USD per person per year [71]. Community education, complementing individual prevention
and therapeutic focus, is critical to produce population-level cardiovascular risk
improvements in dynamic slum communities with a lot of in- and out-migration [67].

Finally, successful hypertension control programs in impoverished settings will also require
efficient long-term management of a range of chronic conditions, including strategies such
as task sharing, and continued availability of funding mechanisms and affordable
medications in primary health settings [73]. Major medications for hypertension and other
chronic diseases remain largely unavailable and/or unaffordable in low-income countries
[74].

Strengths of this study include its population-representative design and high completion rate,
enabling us to publish rare weighted estimates of hypertension prevalence and its risk factors
for Haiti, expanding on older research from 2002-03 [5], as well as Haiti’s 2016-17
Demographic and Health Survey, which provided estimates for persons aged 35-64 living in
urban areas more broadly [40]. By focusing on slum communities and characterizing a wide
range of risk factors, this work offers a more comprehensive view of hypertension in this
unique setting and contributes to the limited literature reporting population-representative
slum hypertension estimates. We adhered to the WHO STEPS blood pressure measurement
guidelines [25] and the INC-VII hypertension definition [27], facilitating comparisons with
other research.

Among limitations, a single-day blood pressure measurement is likely to overestimate
hypertension prevalence [68]. Because of the length of the survey, we were also unable to
include validated scales for assessment of complex concepts such as diet, or assess physical
activity.

In conclusion, in our population-representative sample of adult slum residents in Port-au-
Prince, substantial hypertension rates were found across the age spectrum. As slum
populations worldwide continue to grow, it will be critical to better understand the unique
risk factors for hypertension and cardiovascular disease in these communities, including
strong social networks, environmental risk factors, and intraurban migration. In addition,
health systems will need to adapt to provide cost-effective primary and secondary prevention
programs to slum residents.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Figure 1.

Mean systolic and diastolic blood pressure* and 95% confidence interval, by age and sex.
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Prevalence of hypertension stage 1 and 2, and pre-hypertension (per JNC-VII definitions) by
age and sex, and proportion obese by group.
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Table 1.

Characteristics of study participants, by sex (N=894).
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Overal N ()weighted Men N (weighied o6 WWomen N ()weighted Ej(‘%z?e
Total N (weighted %) 894 (100%) 350 (41.6%) 544 (58.4%)
Sociodemographics
Neighborhood
Village de Dieu 271 (27.7%) 106 (30.6%) 165 (25.7%) <0.001
Cite Plus 165 (13.2%) 66 (16.8%) 99 (10.6%)
Martissant Littoral 254 (24.3%) 103 (24.6%) 151 (24.1%)
Cite Eternel 204 (34.8%) 75 (28%) 129 (39.7%)
Age
Median (IQR) 28 (22-39) 30 (23-41) 27 (22-39)
18-24 263 (34%) 96 (28.6%) 167 (37.8%) 0.013
25-30 212 (23%) 79 (23.5%) 133 (22.6%)
31-44 263 (23.5%) 112 (26.6%) 151 (21.4%)
245 156 (19.5%) 63 (21.3%) 93 (18.2%)
Highest education level attended
No formal education 68 (7.3%) 11 (3.8%) 57 (9.8%) 0.036
Primary 286 (28.7%) 99 (28.7%) 187 (28.8%)
Secondary 461 (54.1%) 200 (56.2%) 261 (52.6%)
Higher 78 (9.9%) 39 (11.3%) 39 (8.8%)
Marital status
Married / cohabitating 427 (45.4%) 168 (49.2%) 259 (42.8%) 0.001
Single 370 (45.2%) 161 (45.6%) 209 (44.9%)
Widowed / divorced / separated 97 (9.4%) 21 (5.2%) 76 (12.3%)
Income per day
None 308 (40.1%) 91 (26.0%) 217 (50.1%) <0.001
Up to 100 goudes 178 (17.7%) 53 (16.0%) 125 (18.9%)
More than 100 goudes 385 (42.2%) 192 (58.0%) 193 (31.0%)
Time in current neighborhood
Less than a year 137 (14.7%) 44 (10.3%) 93 (17.7%) 0.001
1-3 years 244 (25.3%) 95 (23.9%) 149 (26.3%)
>3 years but not whole life 230 (28.2%) 83 (27.4%) 147 (28.7%)
Whole life 282 (31.8%) 127 (38.4%) 155 (27.2%)
[Among ever migrants] Previous residence
Another slum in Port-au-Prince 253 (36.3%) 86 (33.9%) 167 (37.8%) 0.066
Elsewhere in Metropolitan Port-au-Prince 152 (26.6%) 54 (24.2%) 98 (28.0%)
Elsewhere in Haiti or abroad 205 (37.1%) 81 (41.9%) 124 (34.2%)
s;msl?})//:;?m current home for >1 month at a time in 187 (21.7%) 67 (23.1%) 120 (20.7%) 0.367
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. . p-value
Overall l;l/()waghted Men N (weighted %) Women l;}()waghted men vs
0 0 women
Cardiovascular disease risk factors
BMI
Underweight (<18.5) 78 (9.3%) 34 (10.2%) 44 (8.7%) <0.001
Normal (18.5-<25) 462 (53.8%) 230 (69.2%) 232 (42.9%)
Overweight (25-<30) 232 (26.6%) 62 (17.0%) 170 (33.4%)
Obese (>=30) 100 (10.3%) 11 (3.6%) 89 (15.1%)
Central obesity 325 (35.8%) 21 (7.9%) 304 (55.4%) <0.001
Currently smokes cigarettes 68 (7.2%) 47 (11.8%) 21 (3.9%) <0.001
Consumes alcohol at least twice per week 148 (17.7%) 109 (32.1%) 39 (7.4%) <0.001
Number of days/week drinks soda/sugary drinks . ) }
(median, IOR) 2.1(0.5-6.1) 2.4(1.1-6.1) 1.9 (0.1-6.1)
Mean number of days/week eats fresh fruit/
vegetables (median, IQR) 1.6 (0.7-2.8) 1.6 (0.9-2.6) 1.6 (0.6-3.0)
Eats at least one fried meal per day 606 (68.7%) 247 (69.1%) 359 (68.4%) 0.854
Always or often adds salt or salty seasoning to foods 262 (33.2%) 95 (28.8%) 167 (36.3%) 0.004
Lives in a household with indoor cooking over
charcoal, wood, or fire 517 (65.7%) 196 (61.3%) 321 (68.8%) <0.001
Psychological distress score (median, IQR) 9.9 (6.7-12.0) 9.2 (5.7-11.7) 10.6 (7.3-12.3)
Health status and healthcare access
Health problem keeps from working 198 (20.2%) 59 (17.4%) 139 (22.3%) 0.108
Sought medical care in past year 304 (35.6%) 93 (26.8%) 211 (41.8%) <0.001
Did not receive needed care in past 6 months 235 (26.3%) 90 (25%) 145 (27.2%) 0.552
Household environment
Number of HH members (median, IQR) 4.4 (2.9-6.0)

A HH member owns dwelling

421 (46.8%)

J Hypertens. Author manuscript; available in PMC 2020 November 22.



Page 20

TYMEICZYK et al.

¥60°0 (%9¥T) 0L (%0°12) Lt (%e'LT) LTT 59 ON

G950 (%v0¢) £ (%t'92) 6T (%6'82) 29 eee SOA
Ssyuow Xxis wmmn_ Ul a1ed papaau aAIsdal Jou pIg

8570 (%6°LT) 29 (%8°02) G (%c'6T) L0T 685 ON

00%'0 (%5°02) TG (%9'92) T2 (%e2e) 2L 00€g SOA
Jeak 1sed ui aJed eaipaw ybnos
§S9JJ¢€ aJedyljesH

2920 (%9'6€) 6€ (%8'8Y) €2 (%9°€v) 29 GST Gy

6800 (%T°08) oY (%6°97) T2 (%6°€2) 19 19¢ 4alt

8060 (%T'L1) 22 (%b'9T) €T (%8'9T) ¢ [AY4 0€-5¢

€100 (%L€) 2T (%S€T) 6 (%T'2) 12 8¢ v¢-81
aby
%082 %9'62 %82 uopreindod ppiom OHA 03 paziplepuels sfe ‘|[e1sn0

(%5'82) T€ (%Tge) e (%2°0€) 5§ Ajuo o1joiserq

(%5'6T) T2 (%9'12) 9T (%5'02) L€ Ajuo arjoishs

1990 (%0°28) 9¥ (%z'sy) €2 (%8'8Y) 69 o1j03seIp pUe 21j0ISAS Yy10g
19T adA) ‘uoisuauadAy painsesw Ylm asoyy Buowy

(%t'92) €91 (%0'62) STT (%5°22) 812 (4nssa.d poofq painsesws Ajuo sspnjaur) uoisusuadAy-aid

(%1°9) vE (%z'9) 6T (%z'9) €5 (84nssa.1d poojq painsesw Ajuo sapnjaur) g 19ne

€€€°0 (%2°0T) ¥9 (%v'ST) ¥¥ (%9°21) 80T (2nssaid poojq painsesaws AJuo sapnjaur) T (A
Gev'o (%6'8T) €TT (%€g'22) 99 (%€'02) 64T 988 (21ulf2 & wouy Jusueal) parodsl-4[as sapnjout) ||eseno

uswiom (%) (%) uosueyedAY yum N LB IN (%) Noapnio

SA Uaw anfen-d uoisualedAy yiim N USWOA

uosuelRdAY YyIM N | BAO

Author Manuscript

"(988=N) S22 aleay)eay pue ‘abe ‘xas Aq aousjensid uolsuaadAH

‘¢ slqeL

Author Manuscript

Author Manuscript

Author Manuscript

J Hypertens. Author manuscript; available in PMC 2020 November 22.



Page 21

TYMEICZYK et al.

J Hypertens. Author manuscript; available in PMC 2020 November 22.

(9S5v-TLT) 6L 20¢ (seze-vL'1) €29 12 SAA
ANsaqo [enuad
(6T€T-6v2) €L'S  (98'8-0T2) TEV /8 (ev'v-2z0)66'0  (82°9-7€0) 9v'T 1T (0g=<) 8s800
(eee-60T) 06T  (8€€-2TT)S6'T 0T (5e'z-¥50) €T (VO'P-20T) 80°C 19 (0e>-62) bremisno
Jal 1 0€2 Jal 1 822 (§z>-5'8T) [ewION
(87'2-220) 180  (82'T-92°0) 890 44 (82'2-500) €60 (€5T-90°0) 0€°0 ve (§'81>) Wbramiapun
Ing
S10308} XS [enpIAIPU|
(LT'T-20T) 60T 8€es (20°'1-68°0) 96°0 9ve asealoul Jutod-T
81095 ssansIp [ealbojoydAsd 9-19]ssaM
J31 1 96€ Jol 852 ON
(88'5-56T)28C  (Sv-Lv'T)SSC 124" (ez-2L°0)GET 88 SAA
syjuow 9 ised Ul aJed papasu aAladal Jou pig
snyels yijesH
Jal T0E Jal Jal 802 sleak g<
(T0°'T-2€°0) T9°0 6€C (ro6LrT)eee (LTESTT)I6T L€T sieak g5
pooyJoqybiau Juaind ul awi |
(290-02°0) G€'0 162 (65°2-98°0) 0S'T 1€2 Jaybiy Jo Arepuodss
Ja1 98T Jai 86 Arewd
(9£°2-98°0) €V’ T 1S (z'61-6L°0) 68°€ (0] 3UON
uolyeonpg
rteenvetr  (GPT-T2T) 2ET ovs (091-ecT)OVT  (EFT-TTT) 92T 9ve aseaIoul Jedk-g
by
solydesBowspoloos
«(T€G=N) "o®e do NomleAld  «(€EE=N) HO®B do NolelreAlq
USWIOAN WA
"(988=N) Xas Aq ‘uoisualiadAy Yyiim pare1dosse s101oe
‘€ 9|gel

Author Manuscript Author Manuscript Author Manuscript Author Manuscript



Page 22

TYMEICZYK et al.

(9e'T-2TT) 92T  (SET-YTT)¥C'T oS (0LT-6TT)2rT  (T9T-€2T) OF'T ore asealoul juiod abejusased g
(J19s Buipnjoxa) aouajenasd uoisuauadAy JutodAepn

(€0'1-98'0) ¥6'0 ors (97'1-06'0) 20'T e asea.oul uossad-T
Sslaguwisw pjoyasnoy Jo JsquinN

1 20T 1 9zt Joopno

(60'T-0%°0) 99°0 Leg (€8'1-09'0) SO'T 012 Joopul
uoneoo| Buiyoo)
JUSWIUOJIAUS P|OYyasnoH

JEY} V€ JEY} ae JaABU 10 ‘AjaJel ‘sawilewos

(15'1-85°0) ¥6°0 v9T (6T'2-€v'0) 860 6 U3Y0 10 skem|y
SpP00} 0} 9aNes 10 Buluoseas Ajjes sppy

Jal 181 Jal 20T ON

(92°0-22°0) 570 16 (2£'2-050) 60T e SOA
Aep e 83U0 1SE8| T8 P00 PaLLY SBWNSUOD

Jal TOS Jal ove JBA3U 10 X99M B 31M) Uey) SSa]

(Tr'1-¥1°0) 70 6¢ (ev'1-2v°0) L0 90T oaM B 81} 1583] 1Y
uondwnsuod |oyody

JEY} 6TS JE)] T0¢€ 13X0WS JBA3U 10 SNOIABI-

(96'2-21°0) 09°0 114 (ez'z-6v0)S0'T 14 13>0Ws usLN)
9sn 002eqo]

a1 €T Jal T2€ ON

«(T€G=N) doe do NowelreAlg  «(€€e=N) HOe 40 NolieAld
USWOAN WA

Author Manuscript

Author Manuscript

Author Manuscript

Author Manuscript

J Hypertens. Author manuscript; available in PMC 2020 November 22.



	Abstract
	Introduction
	Methods
	Setting
	Study design
	Data collection
	Hypertension definition
	Risk factor definitions
	Statistical Analysis
	Ethics

	Results
	Sociodemographics and health status
	Blood pressure levels and hypertension prevalence
	Prevalence of hypertension risk factors
	Hypertension awareness and care continuum
	Correlates of hypertension

	Discussion
	References
	Figure 1.
	Figure 2.
	Figure 3.
	Table 1.
	Table 2.
	Table 3.

