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1 | INTRODUCTION

Hypertension continues to be a major risk factor for cardiovascu-
lar disease and mortality globally.2=3 It is highly prevalent in low-

Abstract

Community treatment of hypertension in sub-Saharan Africa is hampered by gaps
at several stages of the care cascade. We compared blood pressure (BP) levels (sys-
tolic, diastolic and pulse pressures) in four groups of participants by hypertension and
treatment status. We conducted a nationally representative survey of adults 35 years
and older using a multistage sampling strategy based on the 2013 Gambia Popula-
tion and Housing Census. The BP measurements were taken in triplicate 5 min apart,
and the average of the last two measurements was used for analysis. Systolic and
diastolic BP levels and pulse pressure were compared by hypertension status using
mean and 95% confidence intervals (Cl). 53.1% of the sample were normotensive
with mean systolic BP (SBP) of 119.2 mmHg (95% Cl, 118.7-119.6) and diastolic BP
(DBP) of 78.1 mmHg (77.8-78.3). Among individuals with hypertension, mean SBP was
148.7 mmHg (147.7-149.7) among those unaware of their hypertension, 152.2 mmHg
(151.0-153.5) among treated individuals and was highest in untreated individuals at
159.3mmHg (157.3-161.2). The findings were similar for DBP levels, being 93.9 mmHg
(93.4-94.4) among the unaware, 95.1 mmHg (94.4-95.8) among the treated and high-
est at 99.1 mmHg (98.1-100.2) in untreated participants. SBP and DBP were higher
in men, and SBP was as expected higher in those aged >55 years. BP level was simi-
lar in urban and rural areas. Our data shows high BP levels among participants with
hypertension including those receiving treatment. Efforts to reduce the health burden

of hypertension will require inputs at all levels of the care cascade.
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and middle-income countries especially in sub-Saharan Africa* and as
such, poses significant direct impact on patients, their families and to
national health services. The complications of hypertension in these

countries are increasingly experienced by younger people who form
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the productive base of the economy. This can impede economic devel-
opment and exacerbates poverty by diverting vital economic resources
from other areas of national development.®>~”

Hypertension is frequently undetected, and untreated or sub-
optimally treated.8 Each of these scenarios is associated with complica-
tions. The access and quality of care for hypertension has been widely
assessed with the cascade of care framework.? 10 This framework pro-
vides important information on the prevalence of hypertension, the
proportion of hypertensive patients who are aware of their condition,
the proportion receiving treatment and those achieving the desired
level of blood pressure control when treated.!! This framework how-
ever does not give insights into blood pressure levels of individuals at
different stages of the care cascade.

Elevated blood pressure (BP) levels, especially systolic, are a well-
established factor for predicting cardiovascular risk.12-24 A recent
analysis of global data estimated that at age 50 years, a 20 mmHg
increase in systolic blood pressure (SBP) increases the risk of cardio-
vascular disease by approximately 60% and the risk of dying from
all causes by 35%—45%.3 Previous studies have found a high preva-
lence of cardiovascular complications in individuals with hypertension
regardless of awareness or treatment status.10 However, the extent to
which this occurs in sub-Saharan Africa where hypertension levels are
often extremely high is unknown.

In the present study, we assessed and compared BP and
pulse pressure levels in normotensive individuals (those with a
BP <140/90 mmHg and with no self-reported history or treat-
ment of hypertension), individuals found with an elevated BP level
(>140/90 mmHg) but no previous diagnosis of hypertension or history
of treatment (“unaware”), individuals with self-reported hypertension
who were not receiving treatment (“untreated”), and individuals with
self-reported hypertension who were receiving treatment (“treated”).
We further examined this by age group, sex and urban/rural residence
among adults aged >35 years in The Gambia.

2 | METHODS

We analyzed data from a non-communicable disease (NCD) survey
embedded in the 2019 Gambia National Eye Health Survey. The
detailed study protocol is published elsewhere.'® The survey identi-
fied a nationally representative sample of adults aged >35 years using
a multistage sampling strategy based on the 2013 Gambia Popula-
tion and Housing Census. The census enumeration areas were used
as clusters, stratified into urban and rural. The clusters were selected
to reflect the regional population using probability proportionate to
size sampling methods. In the selected cluster, enumerators listed all
eligible participants and then grouped them into segments of 30 par-
ticipants. A segment was then selected at random by drawing a number
out of a hat. Detailed study information was provided to selected
participants prior to obtaining a signed or thumb printed informed con-
sent. They were subsequently invited to a central location on a given

day for data collection.

2.1 | Data collection procedures

We collected data electronically using the Open Data Kit (ODK) plat-
form installed on Android tablets. Prior to data collection, staff were
trained on study procedures and the questionnaire was pre-tested in a
sample of the general population. Consenting participants were inter-
viewed to collect their socio-demographic and economic information.
Men and women were categorized into five age bands. Level of edu-
cation was defined according to the highest level attained in either
conventional school or the madrassa system, pre-coded as: pre-school,
madrassa (pre-school), primary (lower basic), madrassa (lower basic),
secondary (upper basic, senior), secondary (madrassa), higher (ter-
tiary, university, college), vocational, non-standard curriculum. These
were further categorized into pre-school/no school, primary, sec-
ondary/vocational, higher, don’t know/other, and non-formal/Quranic.
Ethnicity was categorized based on self-attribution. We recorded mar-
ital status as never married, currently married, widowed, or divorced.
Data on occupation was obtained in pre-coded categories as: profes-
sional/technical/managerial, clerical, sales and services, skilled manual,
unskilled manual, domestic service, agriculture, and other. We further
categorized this as unemployed, manual, trades, professional, other
and retired/old age. We used socio-economic data to calculate wealth
quintiles using the EquityTool as previously described.!>16 We also
collected information on smoking and alcohol consumption. We mea-
sured height to the nearest 0.1 cm with the participant standing fully
erect against a portable stadiometer (Leicester Height Measure, Seca,
Hamburg, Germany) and without footwear or headwear. Weight was
measured to the nearest 0.01 kg using portable scales (Seca, Ham-
burg, Germany). Body mass index (BMI) was calculated as weight in
kilograms divided by height in metres squared. Based on BMI, par-
ticipants were categorized as underweight (<18.0 kg/m?2), normal
weight (18.0—24.9 kg/m?), overweight (25.0—-29.9 kg/m?), and obese
(>30.0 kg/m?2).

BP was measured with the participant seated after resting for at
least 10 min, with their arm supported at the level of the heart and
resting on a surface. The measurements were conducted in the pres-
ence of a study nurse and took place in a quiet area within the central
location in the community where data collection took place. Measure-
ment was taken in triplicate using automated OMRON-Healthcare 10
Series blood pressure monitors (Omron, Kyoto, Japan). The BP mea-
surements were taken five minutes apart, and the average of the last

two measurements was used for analysis.

2.2 | Outcome variables

We classified individuals into four categories as follows: (i) individuals
with a normal BP and no self-reported history or treatment of hyper-
tension (“normotensive,” see definition above); (ii) individuals with
an elevated BP but without a self-reported history of hypertension
(“unaware,” see hypertension definition above); (iii) individuals with

a self-reported history of hypertension but not receiving treatment
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(“untreated”); and (iv) individuals with a self-reported history of
hypertension and receiving treatment (“treated”).

2.3 | Statistical analysis

This was a nationwide eye health and comorbidities survey where the
sample size was calculated to detect disease prevalence as low as 0.5%
(blindness) with a 95% confidence level and a margin of error of 0.25%.
Given that samples will be selected from clusters of 40 persons each,
a design effect of 2.5 was applied, assuming that samples will be mod-
erately clustered with an intraclass correlation coefficient of 0.038. A
20% non-response/dropout rate was also applied, resulting in the final
sample size of 10 800. Further information on sample size calculation
is detailed elsewhere.

We compared the sample population with the target population
on demographic indicators including sex, age, and cluster. The survey
oversampled women compared to men by more than twofold (70.3%
womenvs. 29.7% men). It also showed that selection probabilities were
lower than expected in several age groups (5-year age band) and in clus-
ters. Poststratification sample weights were calculated to account for
the disproportionate sampling of one group over another. The dataset
was weighted to generalize the findings to the population of The Gam-
bia according to the 2013 Population and Housing Census.)” These
weights were adjusted to ensure that sex and age (5-year age band)
match those of the standard population. These weights were then
multiplied with the cluster selection probabilities, provided that each
cluster represents about 30 individuals.

We summarized the demographic characteristics of participants
overall and by sex and location. We considered age of participants first
as a continuous variable which was summarized using mean (standard
deviation, SD). We then categorized age into 5 deciles and summarized
it, as well as other categorical variables using count and proportion
(column percentage). After weighting, we rounded up to the nearest
integer for absolute frequencies. Percentages were calculated to one
decimal place. Variables were then summarized by participant hyper-
tension status where we used row percentages. Finally, we compared
BP levels by hypertension status group using mean and 95% confidence
interval (Cl). BP levels of groups whose 95% Cls did not overlap were
regarded to be significantly different. Data analyses were conducted

using R (version 4.1.1).

3 | RESULTS

We enumerated a total of 11 127 in this nationwide survey of whom
9788 (88.0%) took part. Inthe present analysis, we excluded 600 (6.1%)
participants with either missing household data or incomplete data
and a further 17 (0.2%) participants with missing hypertension data.
A total of 9171 participants were therefore included in the present
analysis. Table 1 shows the socio-demographic characteristics of the
participants. Overall, after post-stratification weighting, we achieved

approximately equal proportions of men (4589, 50.0%) and women

(4582, 50.0%). More than half (54.1%) of the participants were urban
residents. The mean age was 49.5 years (SD, 13) and was similar
between men and women. The dominant age group was 35-44 years
accounting for 42.5% of the men and 44.5% of the women; a simi-
lar proportion in urban and rural areas. Overall, about half (48.9%) of
the participants had non-formal education; more than half (54.6%) of
women compared to men (43.3%). Participants with at least primary
education accounted for 31.9% of the participants overall; 41.1% of
the men and 22.4% of the women. The Mandinka ethnic group was
the most common representing 37.2% of the sample whilst 22.0%
belonged to the Fula ethnic group. Eighty-five percent of the par-
ticipants were currently married and only 2.3% were never married.
Manual occupation represented about half (49.3%) of the participants.
9.4% of the participants were classified into poorest quintile compared
to 27.4% into the richest quintile.

Table 2 shows the characteristics of the population by hypertension
status. The majority (53.1%) of the participants were normotensive
whilst 21.5% were unaware of their hypertension, 19.6% were receiv-
ing treatment and 5.8% were untreated. Whilst the proportion of men
was higher in the normotensive and unaware categories, 64.2% of
treated and 56.3% of untreated individuals were women.

Participants with normotension were younger with a mean age of
45.2 years (SD, 10.6) compared to the other groups. While most partic-
ipants aged between 35 and 54 years did not have hypertension, only
the minority of those aged 55 years and above were normotensive. For
all categories of hypertension, the majority (61.4%) did not attain pri-
mary level of education or had non-formal education. Similarly, those
in active occupation (manual occupation, trader, professional) formed
the majority in all categories.

The mean SBP and diastolic BP (DBP) respectively in the overall pop-
ulation was 134.4 mmHg (95% Cl, 133.7-135.1) and 86.1 mmHg (95%
Cl, 85.7-86.4). However, those without hypertension had a mean SBP
of 119.2 mmHg (95% Cl, 118.7-119.6) and a mean DBP of 78.1 mmHg
(95% Cl,77.8-78.3) (Table 3). The mean SBP was unsurprisingly highest
among the untreated at 159.3 mmHg (95% Cl, 157.3-161.2) followed
by those receiving treatment at 152.2 mmHg (95% Cl, 151.0-153.5)
and was 148.7 mmHg (95% Cl, 147.7-149.7) among those unaware
of their hypertension. A similar pattern was observed for DBP being
99.1 mmHg (95% Cl, 98.1-100.2) in the untreated, 95.1 mmHg (95% ClI,
94.4-95.8) inthe treated and lowest at 93.9 mmHg (95% Cl, 93.4-94.4)
among those unaware of their hypertension. Generally, and irrespec-
tive of hypertension status, men had higher SBP but not DBP. As for
location, except for those unaware of their hypertension, the average
SBP was similar across urban and rural areas. For those who were
unaware of their hypertension, SBP was higher in rural versus urban
areas. Irrespective of hypertension status, average DBP was similar
between rural and urban areas (Table 3).

We also compared pulse pressure between groups and found
that this was significantly lower in those without hypertension at
41.1 mmHg (95% Cl, 40.7-41.5). Hypertensive individuals not receiv-
ing treatment had significantly wider pulse pressure at 60.1 mmHg
(95% ClI, 58.3-62.0) compared to the other groups with hyperten-

sion. This was followed by the treated group and was lowest in those
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TABLE 1 Socio-demographic characteristics of participants.
Total Urban (N = 4966) Rural (N = 4205)
Characteristics All(9171) M(N=4589) W (N=4582) M(N=2302) W(N=2664) M(N=2286) W (N=1919)
Mean age (SD) 49.5(13.0) 49.7 (12.7) 49.3(13.3) 50(12.8) 49.3(13.3) 49.3(12.6) 49.3(13.3)
Age group
35-44 3992 (43.5) 1951 (42.5) 2041 (44.5) 974 (42.3) 1174 (44.1) 977 (42.7) 867 (45.2)
45-54 2454 (26.8) 1252 (27.3) 1202 (26.2) 593(25.8) 718(27.0) 659 (28.8) 484 (25.2)
55-64 1349 (14.7) 714 (15.6) 635(13.9) 386(16.8) 383(14.4) 328(14.3) 252(13.1)
65-74 808 (8.8) 414 (9.0) 393(8.6) 218(9.5) 208(7.8) 196 (8.6) 185(9.6)
75+ 568(6.2) 257 (5.6) 311(6.8) 131(5.7) 181 (6.8) 126 (5.5) 131 (6.8)
Level of education
Pre-school/no school 1612 (17.6) 669 (14.6) 942 (20.6) 310(13.5) 558(20.9) 359(15.7) 385(20.1)
Primary 979(10.7) 511(11.1) 468 (10.2) 276(12.0) 351(13.2) 235(10.3) 117 (6.1)
Secondary/vocational) 1527(16.7) 1043(22.7) 484 (10.6) 706 (30.7) 396(14.9) 337(14.7) 88 (4.6)
Higher 410 (4.5) 336(7.3) 74(1.6) 278(12.1) 67 (2.5) 59(2.6) 7(0.4)
Don’t know/other 155(1.7) 43(0.9) 111(2.4) 6(0.3) 47(1.8) 38(1.7) 65(3.4)
Non-formal/Quranic 4488 (48.9) 1986 (43.3) 2502 (54.6) 727 (31.6) 1246 (46.8) 1259(55.1) 1257 (65.5)
Ethnicity
Mandinka/Jahanka 3413(37.2) 1568 (34.2) 1845 (40.3) 949 (41.2) 1210 (45.4) 619(27.1) 635(33.1)
Wollof 1358(14.8) 723(15.8) 635(13.9) 244 (10.6) 281(10.6) 479 (21.0) 354 (18.4)
Jola/Karoninka 1026 (11.2) 496 (10.8) 530(11.6) 284 (12.3) 368(13.8) 211(9.2) 162 (8.4)
Fula/Tukulor/Lorobo 2019 (22.0) 1157 (25.2) 862(18.8) 493(21.4) 411 (15.4) 664 (29.0) 451 (23.5)
Sarahuleh 692 (7.5) 311(6.8) 380(8.3) 120(5.2) 156 (5.9) 191(8.4) 225(11.7)
Others 664(7.2) 334(7.3) 330(7.2) 211(9.2) 237(8.9) 122(5.3) 92 (4.8)
Marital status
Never married 208 (2.3) 177 (3.9) 31(0.7) 122(5.3) 26(1.0) 56(2.4) 5(0.3)
Married/living together 7804 (85.1) 4314 (94) 3490 (76.2) 2113(91.8) 1981(74.4) 2201(96.2) 1510(78.7)
Widowed 988(10.8) 29(0.6) 959(20.9) 17(0.7) 569(21.4) 12(0.5) 390(20.3)
Divorced/separated 171(1.9) 69 (1.5) 102 (2.2) 50(2.2) 88(3.3) 18(0.8) 14(0.7)
Occupation
Unemployed 1049 (11.4) 364(7.9) 685 (14.9) 264 (11.5) 477 (17.9) 100 (4.4) 208 (10.8)
Manual 4518 (49.3) 1953 (42.6) 2565 (56.0) 436 (18.9) 1088 (40.9) 1518 (66.4) 1476 (77.0)
Trade 2565 (28.0) 1489 (32.5) 1076 (23.5) 1107 (48.1) 928 (34.8) 382(16.7) 148(7.7)
Professional 646 (7.0) 559(12.2) 87(1.9) 371(16.1) 75(2.8) 188(8.2) 12(0.6)
Other 163(1.8) 146 (3.2) 17 (0.4) 71(3.1) 12(0.5) 75(3.3) 5(0.3)
Retired 229(2.5) 77 (1.7) 152(3.3) 53(2.3) 83(3.1) 24(1.0) 69 (3.6)
Wealth quintile
1 (Poorest) 862(9.4) 478(10.4) 385(8.4) 43(1.9) 28(1.1) 434 (19.0) 357(18.6)
2 1419 (15.5) 795(17.3) 624 (13.6) 151(6.6) 125(4.7) 644(28.2) 500(26.1)
3 2238 (24.4) 1176 (25.6) 1062 (23.2) 211(9.2) 201(7.5) 966 (42.3) 861(44.9)
4 2140 (23.3) 1039 (22.6) 1101 (24.0) 797 (34.6) 899(33.7) 242 (10.6) 201(10.5)
5 (Richest) 2511(27.4) 1100 (24.0) 1411(30.8) 1100 (47.8) 1411(53.0) 0(0) 0(0)

Note: Data are in n (%).

Abbreviations: M, men; SD, standard deviation; W, women.

85UB017 SUOLUIOD 8AITE.1D) 9{cedl|dde Uy Ag peuenob ae sejoie YO 8sn Jo Sa|nJ 10} AIq1TaUIjUQ AB]1M UO (SUONIPUCO-pUE-SWBIALIOY A8 |1 AReq 1 pul|uo//:Sdiy) SUONIPUOD Pue SWLB | 8U188s *[6202/50/GT] Uo ARIqiauljuo A|IM 'supipsy [eaidol | % 8UsIBAH JO [00YoS Uopuo- Aq 908K T UDI/TTTT OT/I0p/WOD A 1M ARlq jpuluo//Sdny WOl pepeojumod 'S '¥20z ‘9L TLTSLT



JOBEET AL. Wl LEY 567

TABLE 2 Socio-demographic characteristic of participants by hypertension status.

Hypertension status

Normotensive Untreated Treated Unaware
Characteristics All (N =4869) (N=535) (N=1794) (N=1973) Missing
Sex
Men 4589 (50) 2542 (52.2) 234(43.7) 643 (35.8) 1168 (59.2) 0
Women 4582 (50) 2327 (47.8) 301(56.3) 1151 (64.2) 805 (40.8)
Location
Urban 4966 (54.1) 2664 (54.7) 313(58.5) 949 (52.9) 1047 (53.1) 0
Rural 4205 (45.9) 2205 (45.3) 222(41.5) 844 (47.1) 926 (46.9)
Age (years)
Mean (SD) 49.5(13) 45.2(10.6) 54.5(13) 56.6(13.7) 52.1(13.6) 0
Age group
35-44 3992 (43.5) 2780(57.1) 138(25.8) 371(20.7) 710 (36) 0
45-54 2454 (26.8) 1281 (26.3) 155(29) 496 (27.6) 519 (26.3)
55-64 1349 (14.7) 476 (9.8) 114(21.3) 405 (22.6) 357(18.1)
65-74 808 (8.8) 204 (4.2) 83(15.5) 298 (16.6) 222(11.3)
75+ 568 (6.2) 127 (2.6) 45 (8.4) 224(12.5) 165 (8.4)
Level of education
Pre-school/no school 1612(17.6) 791(16.2) 49(9.2) 437 (24.4) 336(17) 0
Primary 979 (10.7) 603(12.4) 43(8) 146 (8.1) 189 (9.6)
Secondary/vocational) 1527 (16.7) 951(19.5) 78 (14.6) 189(10.5) 309 (15.7)
Higher 410(4.5) 258(5.3) 17(3.2) 46 (2.6) 90 (4.6)
Don’t know/other 155(1.7) 65 (1.3) 9(1.7) 37(2.1) 40(2)
Non-formal/Quranic 4488 (48.9) 2200 (45.2) 339(63.4) 939(52.3) 1008 (51.1)
Ethnicity
Mandinka/Jahanka 3413(37.2) 1814 (37.3) 203(38) 696 (38.8) 703 (35.6) 0
Wollof 1358 (14.8) 750 (15.4) 78 (14.6) 257(14.3) 272(13.8)
Jola/Karoninka 1026 (11.2) 569 (11.7) 61(11.4) 160 (8.9) 236(12)
Fula/Tukulor/Lorobo 2019 (22) 1098 (22.6) 118(22.1) 349 (19.5) 455 (23)
Sarahuleh 692 (7.5) 297 (6.1) 36(6.7) 189 (10.5) 171(8.7)
Others 664(7.2) 341(7) 38(7.1) 142(7.9) 137 (6.9)
Marital status
Never married 208 (2.3) 148 (3) 3(0.6) 11(0.6) 47 (2.4) 0
Married/living together 7804 (85.1) 4355 (89.4) 434 (81.1) 1363 (76) 1657 (84)
Widowed 988(10.8) 272(5.6) 90(16.8) 394 (22) 226(11.5)
Divorced/separated 171(1.9) 94 (1.9) 8(1.5) 26(1.4) 42(2.1)
Occupation
Unemployed 1049 (11.4) 340(7) 126 (23.6) 324 (18.1) 256 (13) 0
Manual 4518 (49.3) 2436 (50) 225(42.1) 894 (49.8) 960 (48.7)
Trade 2565 (28) 1547 (31.8) 151(28.2) 357(19.9) 517 (26.2)
Professional 646 (7) 404 (8.3) 22(4.1) 78(4.3) 144 (7.3)
Other 163(1.8) 99(2) 2(0.4) 29(1.6) 34(1.7)
Retired 229 (2.5) 43(0.9) 9(1.7) 112 (6.2) 62(3.1)

(Continues)
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Hypertension status
Normotensive Untreated Treated Unaware
Characteristics All (N =4869) (N=535) (N=1794) (N=1973) Missing
Wealth quintile
1 (Poorest) 862(9.4) 450(9.2) 53(9.9) 160(8.9) 198(10) 0
2 1419 (15.5) 787 (16.2) 90(16.9) 246 (13.7) 296 (15)
3 2238 (24.4) 1179 (24.2) 95(17.8) 475 (26.5) 484 (24.5)
4 2140 (23.3) 1131(23.2) 141(26.4) 426 (23.7) 443 (22.4)
5 (Richest) 2511(27.4) 1322(27.2) 155(29) 487 (27.1) 553(28)
BMI (kg/m?)
Mean (SD) 24.2(5.1) 23.5(4.7) 25.9(5.4) 25.8(5.7) 24.0(4.9) 465
BMI categories
Underweight 623(7.2) 394(8.4) 24(4.9) 91(5.5) 112 (6.0) 465
Normal 4893(56.2) 2820 (60) 225 (45.6) 726 (44.0) 1119(60.1)
Overweight 2143 (24.6) 1067 (22.7) 141 (28.6) 487 (29.5) 451 (24.2)
Obese 1047 (12.0) 419(8.9) 103(20.9) 346(21.0) 181(9.7)

Note: Data are in n (%).

TABLE 3 Meanblood pressure (mmHg) and 95% confidence interval of the mean according to hypertension status by sex and location.

Overall
Sex
Men
Women
Location
Urban

Rural

Overall
Sex
Men
Women
Location
Urban

Rural

Overall
Sex
Men
Women
Location
Urban

Rural

All

Normal®

Untreated

Systolic blood pressure, mmHg (95% confidence interval)

134.4(133.7-135.1)

135.5(134.4-136.5)
133.2(132.5-134.0)

133.8(133.0-134.7)
135(133.8-136.1)

119.2(118.7-119.6)

121.4(120.7-122.0)
116.7 (116.3-117.2)

119.1(118.5-119.6)
119.2(118.6-119.9)

159.3(157.3-161.2)°

162.4(158.7-166.2)°
156.8 (154.7-159.0)°

158.7 (156.3-161.0)°
160.1(156.7-163.5)°

Diastolic blood pressure, mmHg (95% confidence interval)

86.1(85.7-86.4)

85.7(85.1-86.3)
86.4(86.0-86.8)

86.0(85.5-86.4)
86.2(85.5-86.8)

Pulse pressure, mmHg (95% confidence interval)

48.3(47.8-48.8)

49.8(49.1-50.4)
46.8 (46.3-47.4)

47.9 (47.2-48.5)
48.8(48.1-49.5)

78.1(77.8-78.3)

78(77.6-78.4)
78.2(77.9-78.4)

78.2(77.9-78.6)
77.9(77.5-78.3)

41.1(40.7-41.5)

43.4(42.8-43.9)
38.6(38.2-38.9)

40.9 (40.3-41.4)
41.3(40.8-41.9)

99.1(98.1-100.2)°

100.1(98.1-102.1)°
98.4(97.4-99.4)

99.4(98.0-100.7)°
98.8(97.2-100.4)°

60.1(58.3-62.0)°

62.3(59.0-65.7)°
58.5 (56.4-60.5)°

59.3(57.2-61.5)°
61.3(58.1-64.5)°

Treated

152.2(151.0-153.5)°

155.9(153.3-158.4)°
150.2 (148.9-151.6)°

152.4(150.6-154.1)°
152.1(150.2-154.0)°

95.1(94.4-95.8)°

96.5(95.0-97.9)°
94.4(93.7-95.1)°

94.9 (94.0-95.9)°
95.3(94.3-96.4)°

57.1(56.1-58.1)°

59.4(57.7-61.1)°
55.9 (54.7-57.0)°

57.4(56.0-58.8)
56.8 (55.4-58.2)°

Unaware

148.7 (147.7-149.7)°

149.5(148.2-150.8)°
147.5(146.2-148.8)°

147.2 (146.0-148.4)°
150.4 (148.9-151.9)°

93.9 (93.4-94.4)°

93.7(93.0-94.5)°
94.2(93.5-94.8)°

93.6(92.9-94.3)°
94.3(93.5-95.1)°

54.8(53.9-55.7)°

55.8 (54.6-56.9)°
53.3(52.1-54.6)°

53.6(52.4-54.8)°
56.1(54.8-57.4)°

2Normotensive individuals have significantly lower blood pressure compared to the groups with hypertension (untreated, treated an unaware).
bDenotes significant difference in blood pressure among individuals with hypertension (untreated, treated an unaware).
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FIGURE 1 Blood pressure level by hypertension treatment status and by age group. BP level in respective groups is represented as

mean + 95% confidence interval of the mean. Systolic BP increased with age. In all groups, the youngest age category had significantly lower
systolic BP compared to other age categories in all groups. Among Unaware and Treated groups, respectively, those aged 65—75 and >75 years
had significantly higher systolic BP than other age categories. Systolic BP was similar across age groups (apart from in the youngest) in Untreated
individuals. Diastolic blood pressure did not differ by age in respective groups.

unaware of their hypertension. We observed a wider pulse pressure
among men compared to women in all groups. The pulse pressure was
essentially similar between urban and rural residents regardless of
hypertension and treatment status (Table 3).

We observed anincreasing SBP with age in all groups with hyperten-
sion (Figure 1). Those unaware of their hypertension in the youngest
age group had significantly higher mean SBP compared to the other
groups. As expected, there was widening pulse pressure with increas-
ing age in all groups with hypertension. When we stratified blood
pressure by age categories (<55 years vs. >55 years), we observed
significantly higher mean SBP in all hypertension categories in those
aged >55 years. This was not observed for DBP apart from among
those untreated for their hypertension (Figure 2A,B and Table S1).

4 | DISCUSSION

In this nationally representative survey, hypertensive patients who
were not receiving treatment had the highest mean blood pressure, fol-
lowed by patients undergoing treatment and those who were unaware
of their hypertension.

The association between elevated BP, especially SBP, and cardiovas-
cular risk is well established®8-21 and hence the very high prevalence
of elevated BP in our population is a cause for concern. There may
be ongoing sub-clinical organ damage which either now, or in the
future, will manifest as overt cardiovascular disease in the form of

atherosclerosis, stroke, ischemic heart disease or kidney disease.

The need for improved awareness and surveillance of hyperten-
sion is underscored by the fact that 58.3% of hypertensives were not
receiving treatment; nearly half of whom were unaware that they had
high BP. The greatest public health benefit would derive from better
identification of patients with hypertension and a successful treatment
programme.?2

However, we found that patients receiving treatment still main-
tained high BP levels. Excluding the possibility that treatment exacer-
bates the problem, the most likely explanation is that treatments are
only allocated to patients with extremely high BP and the treatment is
only partially effective. A study of older persons (aged 60—69 years) in
the United Kingdom found significantly higher BP levels among individ-
uals receiving treatment compared to those not receiving treatment.?3
In Peru however, those unaware of their hypertension had the highest
mean BP, followed by the treated, then those aware but not receiv-
ing treatment.2* Treatment failure in our study could be explained by
several patient-related factors including poor adherence which might
be related to side effects and local beliefs or misconceptions around

25-27 or a lack of awareness of the serious risks to their

hypertension,
future health. Medication adherence is a vital component to treat-
ment success which has been previously evaluated in The Gambia and
found to be sub-optimal.2® Other factors potentially influencing BP
control are lifestyle factors, such as weight control, dietary habits,
and physical activity levels.2?-31 Although these were not assessed in
the present study, these factors may be more highly prevalent among

treated hypertensive patients compared to the other groups.

85UB017 SUOLUIOD 8AITE.1D) 9{cedl|dde Uy Ag peuenob ae sejoie YO 8sn Jo Sa|nJ 10} AIq1TaUIjUQ AB]1M UO (SUONIPUCO-pUE-SWBIALIOY A8 |1 AReq 1 pul|uo//:Sdiy) SUONIPUOD Pue SWLB | 8U188s *[6202/50/GT] Uo ARIqiauljuo A|IM 'supipsy [eaidol | % 8UsIBAH JO [00YoS Uopuo- Aq 908K T UDI/TTTT OT/I0p/WOD A 1M ARlq jpuluo//Sdny WOl pepeojumod 'S '¥20z ‘9L TLTSLT



7 L WILEY

JOBE ET AL.

(A) Age (years). —* <55 -e®- 55+

1704 =

o '

= .

E

£ 1601

g ) I

13 -t

e

S 450

3 150

o

s I 1]

L

51404

3

@

- kK *Rk *EE *E

O

2130

w

=2

5 -

= 1201 =

Normal Treated Untreated Unaware
Hypertension status
(B) Age (years). —¢- <55 -e- 55+

8 8
3
- -
Fel
* 5

©
=]

Mean (95%Cl) diastolic blood pressure(mmHg)
-3
v

NS NS NS NS
801
X
Normal Treated Untreated Unaware
Hypertension status

FIGURE 2 Blood pressure level stratified by age group (<55 years
vs. >55 years) and by hypertension treatment status. (A) Systolic
blood pressure level; (B) Diastolic blood pressure level. Blood pressure
estimates in respective groups is represented as mean + 95%
confidence interval of the mean. NS, no significant difference; ***
denotes significant difference. Number of participants by age
category: <55 years: Normal = 4962 (63.0%); Untreated = 293 (4.5%);
Treated = 867 (13.4%); Unaware = 1229 (19.1%). >55 years:

Normal =807 (29.7%); Untreated = 242 (8.9%); Treated = 927
(34.1%); Unaware = 744 (27.4%).

Most of the available evidence is extrapolated from treatment of
North Americans Blacks. This may not be justified due to differences in
cardiovascular risk, socio-economic status, and response to antihyper-
tensive treatment between North American Blacks and other Blacks
especially native Africans.®? To the best of our knowledge there have
only been two multi-country studies conducted exclusively on sub-
Saharan African populations. These are the newer versus older anti-
hypertensive agents in African hypertensive patients (NOAAH) trial33
and Comparison of Three Combination Therapies in Lowering Blood
Pressure in Black Africans (CREOLE) clinical trials.®* The NOAAH trial
found a combination of amlodipine/valsatan to be more effective at

controlling SBP compared to bisoprolol/hydrochlorothiziade in native

Africans. In the CREOLE study, amlodipine plus either hydrochloroth-
iazide or perindopril was more effective than perindopril plus
hydrochlorothiazide at lowering BP at 6 months. From baseline, the
reduction in SBP in the latter study were —3.14 mmHg (95% Cl, —5.90
to —0.38; p = .03), —3.00 mmHg (95% CI, —5.81 to —0.20 mmHg;
p = .04), and —0.14 mmHg (95% Cl, —2.90 to 2.61; p = .92),
respectively.

The quality of medicines dispensed to patients may also be a major
factor leading to sub-optimal care. In a quality evaluation of seven
routinely used cardiac drugs in 10 sub-Saharan countries, two of
the common antihypertensive agents (amlodipine and captopril) were
found to be underdosed with the lowest ratio of measured to expected
content of active ingredient of 49.2%.35 |n sub-Saharan Africa, fac-
tors such as shortage of medicines, high cost of medicines, busyness
of doctors due to high patient load, lack of appropriate education
and counselling services, poor patient-provider interaction, and long
waiting times have been reported as possible factors.36:37

There should be more localized data to understand determinants
of and barriers to treatment uptake to adapt public health inter-
ventions to the local context. As reported elsewhere, these factors
include patients being worried about the need to take medication for
life, perceived side effects of drugs, loss to follow-up, and inadequate
counselling from physician at the time of diagnosis.>3-*1 Our study
also highlights the need to identify factors leading to non-treatment
of patients with hypertension. A lot of patients rely on traditional
treatment methods whose effect has not been evaluated. There are
suggestions that patients who are physically active, on a low salt diet,
and current smokers had an increased chance of being untreated,*?
which has not been evaluated in this setting.

Our study found a high proportion with undiagnosed hypertension
with concerning levels of blood pressure. As reported in a separate
analysis, young people, those without comorbidities or risk factors such
as smoking are disproportionately under-diagnosed.?2 In young people
and those without risk factors, perceptions, health-seeking behaviors,
and level of contact with healthcare providers are therefore lower and
hence are less likely to be screened and diagnosed. This therefore calls
for a better strategy of identifying hypertension in this population for
targeted intervention.

The Gambia and other countries in the sub-region should consider
the implementation of the World Health Organization (WHO) HEARTS
technical package,*® which enables and promotes a strengthened,
responsive, and resilient primary health care system. The HEARTS
program which has been successfully implemented elsewhere particu-

larly in the Americas,**4>

ensures that patients’ cardiovascular health
is managed in a comprehensive way through providing counselling
about a healthy lifestyle, using evidence-based treatment protocols,
ensuring access to essential medicines and technologies, and using a
risk-based team approach, a monitoring and evaluation system using
simple patient registries and also a team-based approach through
task-shifting to care delivery.*¢

The main strength of our study is the use of an age and sex-
standardized analysis of a nationally representative sample. However,

the findings should be considered with some limitations. The results
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are not generalizable to the general population given we only included
adults aged 35 years and above. Furthermore, we used only a cross-
sectional measurement of BP when current clinical approaches require
several measurements at different timepoints. Our assessment also
only considered pharmacological treatment and did not include other
lifestyle approaches.

5 | CONCLUSION

The present analysis shows concerningly high levels of blood pres-
sure in all groups with hypertension. This is particularly concerning in
patients undergoing BP treatment and calls for reinforcing treatment
adherence, revisiting current pharmacological treatment guidelines as
well as emphasising lifestyle interventions in patient management. A
culturally sensitive comprehensive programme to improve treatment
allocation of untreated cases as well as detection of undiagnosed cases

should be developed and implemented.

AUTHOR CONTRIBUTIONS

Matthew J. Burton acquired the funding for this study. Modou Jobe,
Islay Mactaggart, Abba Hydara, Andrew M. Prentice, and Matthew J.
Burton conceived the study. Modou Jobe, Islay Mactaggart, and Min
J. Kim curated and validated the data. Modou Jobe, Islay Mactaggart,
Suzannah Bell, Abba Hydara, Andrew M. Prentice, and Matthew J.
Burton designed and implemented the study. Omar Badjie supported
the implementation of the study. Modou Jobe conducted the litera-
ture review, with support from Andrew M. Prentice. Modou Jobe and
Gaetan Brezesky Kotanmi performed the analysis. Andrew M. Pren-
tice, Matthew J. Burton, Min J. Kim, Islay Mactaggart, Omar Badjie and
advised on analysis and interpretation of the data. Modou Jobe and
Gaetan Brezesky Kotanmi drafted the manuscript. Islay Mactaggart,
Suzannah Bell, Min J. Kim, Abba Hydara, Omar Badjie, Andrew M. Pren-
tice, and Matthew J. Burton revised the manuscript. All authors had

final responsibility for the decision to submit for publication.

ACKNOWLEDGMENTS

We thank The Queen Elizabeth Diamond Jubilee Trust for funding for
this study. M.J.B. is supported by the Wellcome Trust [207472/2/17/Z].
M.J. is also supported by the Wellcome Trust [216451/Z/19/Z]. We
also thank participants, staff of the Gambia Bureau of Statistics,
Ministry of Health of The Gambia and Sheikh Zayed Regional Eye
Care Centre for supporting the implementation of the study. The
Queen Elizabeth Diamond Jubilee Trust, Wellcome Trust. The fun-
ders of the study had no role in study design, data collection, analysis,
data interpretation, writing the report or the decision to submit for

publication.

CONFLICT OF INTEREST STATEMENT

The authors declare no conflicts of interest.

DATA AVAILABILITY STATEMENT
Survey content is available upon request. For any data requests, please
contact Islay Mactaggart (Islay.Mactaggart@Ishtm.ac.uk).

ORCID

Modou Jobe PhD " https://orcid.org/0000-0001-5309-5611

REFERENCES

1. Fuchs FD, Whelton PK. High blood pressure and cardiovas-
cular disease. Hypertension. 2020;75:285-292. doi:10.1161/
HYPERTENSIONAHA.119.14240

2. Poznyak AV, Sadykhov NK, Kartuesov AG, et al. Hypertension as a
risk factor for atherosclerosis: cardiovascular risk assessment. Front
Cardiovasc Med. 2022;9:1-8. doi:10.3389/fcvm.2022.959285

3. Magnussen C, Ojeda FM, Leong DP, et al. Global effect of modifi-
able risk factors on cardiovascular disease and mortality. N Engl J Med.
2023;389:1273-1285.d0i:10.1056/nejmoa2206916

4. Yoruk A, Boulos PK, Bisognano JD. The state of hypertension
in sub-Saharan Africa: review and commentary. Am J Hypertens.
2018;31(4):387-388.d0i:10.1093/ajh/hpx196

5. Cappuccio FP, Miller MA. Cardiovascular disease and hypertension in
sub-Saharan Africa: burden, risk and interventions. Intern Emerg Med.
2016;11(3):299-305. doi:10.1007/s11739-016-1423-9

6. Gnugesser E, Chwila C, Brenner S, et al. The economic burden of treat-
ing uncomplicated hypertension in Sub-Saharan Africa: a systematic
literature review. BMC Public Health. 2022;22(1):1-20. doi:10.1186/
$12889-022-13877-4

7. Kohli-Lynch CN, Erzse A, Rayner B, Hofman KJ. Hypertension in the
South African public healthcare system: a cost-of-illness and burden
of disease study. BMJ Open. 2022;12(2):1-10. doi:10.1136/bmjopen-
2021-055621

8. Chow CK, Teo KK, Rangarajan S, et al. Prevalence, awareness, treat-
ment, and control of hypertension in rural and urban communities in
high-, middle-, and low-income countries. Jama. 2013;310(9):959-968.
doi:10.1001/jama.2013.184182

9. Geldsetzer P, Manne-Goehler J, Marcus ME, et al. The state of
hypertension care in 44 low-income and middle-income countries: a
cross-sectional study of nationally representative individual-level data
from 1-1 million adults. Lancet. 2019;394(10199):652-662. doi:10.
1016/50140-6736(19)30955-9

10. Peters MA, Noonan CM, Rao KD, Edward A, Alonge OO. Evidence for
an expanded hypertension care cascade in low- and middle-income
countries: a scoping review. BMC Health Serv Res. 2022;22:827. doi:10.
1186/512913-022-08190-0

11. Mathur R, Rentsch CT, Venkataraman K, et al. How do we collect
good-quality data on race and ethnicity and address the trust gap?
Lancet. 2022;400(10368):2028-2030. doi:10.1016/S0140-6736(22)
02490-4

12. ZhengJ,SunZ,Guo X, Xie Y, SunY, Zheng L. Blood pressure predictors
of stroke in rural Chinese dwellers with hypertension: a large-scale
prospective cohort study. BMC Cardiovasc Disord. 2019;19:206. doi: 10.
1186/512872-019-1186-0

13. Murakami K, Asayama K, Satoh M, et al. Home blood pressure predicts
stroke incidence among older adults with impaired physical func-
tion: the Ohasama study. J Hypertens. 2017;35(12):2395-2401. doi: 10.
1097/HJH.0000000000001473

14. Kostis JB, Lin CP, Dobrzynski JM, Kostis WJ, Ambrosio M, Cabrera J.
Prediction of stroke using an algorithm to estimate arterial stiffness.
Int J Cardiol Cardiovasc Risk Prev. 2021;11:200114. doi:10.1016/j.ijcrp.
2021.200114

15. Hydara A, Bastawrous A, Bell S, et al. The Gambia National Eye Health
Survey 2019: survey protocol. Wellcome Open Res. 2021;6:10. doi:10.
12688/wellcomeopenres.16531.1

16. Chakraborty NM, Fry K, Behl R, Longfield K. Simplified asset indices to
measure wealth and equity in health programs: a reliability and valid-
ity analysis using survey data from 16 countries. Glob Heal Sci Pract.
2016;4(1):141-154.d0i:10.9745/GHSP-D-15-00384

85UB017 SUOLUIOD 8AITE.1D) 9{cedl|dde Uy Ag peuenob ae sejoie YO 8sn Jo Sa|nJ 10} AIq1TaUIjUQ AB]1M UO (SUONIPUCO-pUE-SWBIALIOY A8 |1 AReq 1 pul|uo//:Sdiy) SUONIPUOD Pue SWLB | 8U188s *[6202/50/GT] Uo ARIqiauljuo A|IM 'supipsy [eaidol | % 8UsIBAH JO [00YoS Uopuo- Aq 908K T UDI/TTTT OT/I0p/WOD A 1M ARlq jpuluo//Sdny WOl pepeojumod 'S '¥20z ‘9L TLTSLT


mailto:Mactaggart@lshtm.ac.uk
https://orcid.org/0000-0001-5309-5611
https://orcid.org/0000-0001-5309-5611
https://doi.org/10.1161/HYPERTENSIONAHA.119.14240
https://doi.org/10.1161/HYPERTENSIONAHA.119.14240
https://doi.org/10.3389/fcvm.2022.959285
https://doi.org/10.1056/nejmoa2206916
https://doi.org/10.1093/ajh/hpx196
https://doi.org/10.1007/s11739-016-1423-9
https://doi.org/10.1186/s12889-022-13877-4
https://doi.org/10.1186/s12889-022-13877-4
https://doi.org/10.1136/bmjopen-2021-055621
https://doi.org/10.1136/bmjopen-2021-055621
https://doi.org/10.1001/jama.2013.184182
https://doi.org/10.1016/S0140-6736(19)30955-9
https://doi.org/10.1016/S0140-6736(19)30955-9
https://doi.org/10.1186/s12913-022-08190-0
https://doi.org/10.1186/s12913-022-08190-0
https://doi.org/10.1016/S0140-6736(22)02490-4
https://doi.org/10.1016/S0140-6736(22)02490-4
https://doi.org/10.1186/s12872-019-1186-0
https://doi.org/10.1186/s12872-019-1186-0
https://doi.org/10.1097/HJH.0000000000001473
https://doi.org/10.1097/HJH.0000000000001473
https://doi.org/10.1016/j.ijcrp.2021.200114
https://doi.org/10.1016/j.ijcrp.2021.200114
https://doi.org/10.12688/wellcomeopenres.16531.1
https://doi.org/10.12688/wellcomeopenres.16531.1
https://doi.org/10.9745/GHSP-D-15-00384

2 | WILEY

17.

18.
19.
20.
21
22.
23.
24.
25.

26.
27.
28.

29.

30.

31

32.

33.

JOBE ET AL.

Gambia Bureau of Statistics (GBoS) [The Gambia]. 2013 Population and
Housing Census -Spatial Distribution. GBoS. https://www.gbosdata.org/
downloads-file/213-census-2013-spatial-distribution-report

Wu CY, Hu HY, Chou YJ, Huang N, Chou YC, Li CP. High blood pressure
and all-cause and cardiovascular disease mortalities in community-
dwelling older adults. Medicine. 2015;94(47):e2160. doi:10.1097/MD.
0000000000002160

Whelton SP, McEvoy JW, Shaw L, et al. Association of normal systolic
blood pressure level with cardiovascular disease in the absence of risk
factors. JAMA Cardiol. 2020;5(9):1011-1018. doi:10.1001/jamacardio.
2020.1731

Razo C, Welgan CA, Johnson CO, et al. Effects of elevated systolic
blood pressure on ischemic heart disease: a burden of proof study. Nat
Med. 2022;28(10):2056-2065. doi:10.1038/s41591-022-01974-1
Reges O, Ning H, Wilkins JT, et al. Association of cumulative
systolic blood pressure with long-term risk of cardiovascular dis-
ease and healthy longevity: findings from the lifetime risk pool-
ing project cohorts. Hypertension. 2021;77(2):347-356. doi:10.1161/
HYPERTENSIONAHA.120.15650

Jobe M, Mactaggart |, Hydara A, et al. Evaluating the hypertension care
cascade in middle-aged and older adults in The Gambia: findings from
a nationwide survey. eClinicalMedicine. 2023;64:102226.d0i:10.1016/
j.eclinm.2023.102226

Lawlor DA, Kim L, Morris R, Amuzu A, Whincup P, Ebrahim S. Sur-
vival with treated and well-controlled blood pressure: findings from a
prospective cohort study. PLoS One. 2011;6(4):e17792. doi:10.1371/
journal.pone.0017792

Carrillo-Larco RM, Guzman-Vilca WC, Bernabe-Ortiz A. Mean blood
pressure according to the hypertension care cascade: analysis of six
national health surveys in Peru. Lancet Reg Heal—Am. 2021;1:100016.
doi:10.1016/j.1ana.2021.100016

Mpinda J, Tumbo J, Govender |, Mills B. The knowledge and beliefs of
hypertensive patients attending Katleho District Hospital in free state
province, South Africa, about their illness. South African Fam Pract.
2014;56(4):229-234.d0i:10.1080/20786190.2014.953887

Lassale C, Gaye B, Diop IB, et al. Use of traditional medicine and control
of hypertension in 12 African countries. BMJ Glob Heal. 2022;7(6):1-7.
doi:10.1136/bmjgh-2021-008138

Geraedts TJM, Boateng D, Lindenbergh KC, et al. Evaluating the cas-
cade of care for hypertension in Sierra Leone. Trop Med Int Heal.
2021;26(11):1470-1480.d0i:10.1111/tmi.13664

Van der Sande M, Milligan P, Nyan O, et al. Blood pressure patterns and
cardiovascular risk factors in rural and urban Gambian communities. J
Hum Hypertens. 2000;14:489-496.

Menanga A, Edie S, Nkoke C, et al. Factors associated with blood pres-
sure control amongst adults with hypertension in Yaounde, Cameroon:
a cross-sectional study. Cardiovasc Diagn Ther. 2016;6(5):439-445.
doi:10.21037/cdt.2016.04.03

Teshome DF, Demssie AF, Zeleke BM. Determinants of blood pressure
control amongst hypertensive patients in Northwest Ethiopia. PLoS
One. 2018;13(5):1-11. doi:10.1371/journal.pone.0196535

van der Linden EL, Collard D, Beune EJAJ, et al. Determinants of
suboptimal blood pressure control in a multi-ethnic population: the
healthy life in an urban setting (HELIUS) study. J Clin Hypertens.
2021;23(5):1068-1076.d0i:10.1111/jch.14202

Mancia G, De Backer G, Dominiczak A, et al. 2018 guidelines for the
management of arterial hypertension: the task force for the manage-
ment of arterial hypertension of the European Society of Hypertension
(ESH) and of the European Society of Cardiology (ESC). Eur Heart J.
2018;39:3021-3104. doi:10.1097/HJH.0b013e3281fc975a
M’Buyamba-Kabangu JR, Anisiuba BC, Ndiaye MB, et al. Efficacy of
newer versus older antihypertensive drugs in black patients living in
sub-Saharan Africa. J Hum Hypertens. 2013;27(12):729-735. doi:10.
1038/jhh.2013.56

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

45.

46.

Ojji DB, Mayosi B, Francis V, et al. Comparison of dual thera-
pies for lowering blood pressure in Black Africans. N Engl J Med.
2019;380(25):2429-2439.d0oi:10.1056/nejmoal901113

Antignac M, Diop BI, Macquart de Terline D, et al. Fighting fake
medicines: first quality evaluation of cardiac drugs in Africa. Int J
Cardiol. 2017;243:523-528.d0i:10.1016/].ijcard.2017.04.099
Chowdhury S, Chakraborty PP. Universal health coverage - there is
more to it than meets the eye. J Fam Med Prim Care. 2017;6(2):169-170.
doi:10.4103/jfmpc.jfmpc

Hussien M, Muhye A, Abebe F, Ambaw F. The role of health care quality
in hypertension self-management: a qualitative study of the experi-
ence of patients in a public hospital, north-west ethiopia. Integr Blood
Press Control. 2021;14:55-68. doi:10.2147/IBPC.S303100

Devkota S, Dhungana RR, Pandey AR, et al. Barriers to treatment
and control of hypertension among hypertensive participants: a
community-based cross-sectional mixed method study in municipal-
ities of Kathmandu, Nepal. Front Cardiovasc Med. 2016;3:26. doi:10.
3389/fcvm.2016.00026

Dhungana RR, Pedisic Z, Pandey AR, Shrestha N, de Courten M.
Barriers, enablers and strategies for the treatment and control of
hypertension in Nepal: a systematic review. Front Cardiovasc Med.
2021;8(October):1-13. doi: 10.3389/fcvm.2021.7 16080

Gebrezgi MT, Trepka MJ, Kidane EA. Barriers to and facilitators of
hypertension management in Asmara, Eritrea: patients’ perspectives.
J Health Popul Nutr.2017;36(1):11. doi:10.1186/s41043-017-0090-4
Wang L, Heizhati M, Cai X, et al. Barriers to access to treatment
for hypertensive patients in primary health care of less devel-
oped Northwest China: a predictive nomogram. Int J Hypertens.
2021;2021:6613231.d0i:10.1155/2021/6613231

Schelleman H, Klungel OH, Kromhout D, de Boer A, Stricker BHC,
Verschuren WMM. Prevalence and determinants of undertreatment
of hypertension in the Netherlands. J Hum Hypertens. 2004;18(5):317-
324.doi:10.1038/sj.jhh.1001672

Khan T, Moran AE, Perel P, et al. The HEARTS partner forum—
supporting implementation of HEARTS to treat and control hyperten-
sion. Front Public Heal. 2023;11:1146441. doi:10.3389/fpubh.2023.
1146441

Ordunez P, Campbell NRC, DiPette DJ, et al. HEARTS in the Americas:
targeting health system change to improve population hypertension
control. Curr Hypertens Rep. Published online 2023;26(4):141-156.
doi:10.1007/5s11906-023-01286-w

Doon R, Malcolm T, Lewis Y, et al. Improving cardiovascular health
with the patient-centered, integrated primary care HEARTS model in
Trinidad and Tobago. Rev Panam Salud Publica. 2022;46:e169. doi:10.
26633/rpsp.2022.169

HEARTS technical package for cardiovascular disease management
in primary health care: risk based CVD management. Geneva: World
Health Organization; 2020.

SUPPORTING INFORMATION

Additional supporting information can be found online in the Support-

ing Information section at the end of this article.

How to cite this article: Jobe M, Mactaggart |, Hydara A, et al.
Blood pressure and the hypertension care cascade in The
Gambia: Findings from a nationwide survey. J Clin Hypertens.
2024;26:563-572. https://doi.org/10.1111/jch.14806

85UB017 SUOLUIOD 8AITE.1D) 9{cedl|dde Uy Ag peuenob ae sejoie YO 8sn Jo Sa|nJ 10} AIq1TaUIjUQ AB]1M UO (SUONIPUCO-pUE-SWBIALIOY A8 |1 AReq 1 pul|uo//:Sdiy) SUONIPUOD Pue SWLB | 8U188s *[6202/50/GT] Uo ARIqiauljuo A|IM 'supipsy [eaidol | % 8UsIBAH JO [00YoS Uopuo- Aq 908K T UDI/TTTT OT/I0p/WOD A 1M ARlq jpuluo//Sdny WOl pepeojumod 'S '¥20z ‘9L TLTSLT


https://www.gbosdata.org/downloads-file/213-census-2013-spatial-distribution-report
https://www.gbosdata.org/downloads-file/213-census-2013-spatial-distribution-report
https://doi.org/10.1097/MD.0000000000002160
https://doi.org/10.1097/MD.0000000000002160
https://doi.org/10.1001/jamacardio.2020.1731
https://doi.org/10.1001/jamacardio.2020.1731
https://doi.org/10.1038/s41591-022-01974-1
https://doi.org/10.1161/HYPERTENSIONAHA.120.15650
https://doi.org/10.1161/HYPERTENSIONAHA.120.15650
https://doi.org/10.1016/j.eclinm.2023.102226
https://doi.org/10.1016/j.eclinm.2023.102226
https://doi.org/10.1371/journal.pone.0017792
https://doi.org/10.1371/journal.pone.0017792
https://doi.org/10.1016/j.lana.2021.100016
https://doi.org/10.1080/20786190.2014.953887
https://doi.org/10.1136/bmjgh-2021-008138
https://doi.org/10.1111/tmi.13664
https://doi.org/10.21037/cdt.2016.04.03
https://doi.org/10.1371/journal.pone.0196535
https://doi.org/10.1111/jch.14202
https://doi.org/10.1097/HJH.0b013e3281fc975a
https://doi.org/10.1038/jhh.2013.56
https://doi.org/10.1038/jhh.2013.56
https://doi.org/10.1056/nejmoa1901113
https://doi.org/10.1016/j.ijcard.2017.04.099
https://doi.org/10.4103/jfmpc.jfmpc
https://doi.org/10.2147/IBPC.S303100
https://doi.org/10.3389/fcvm.2016.00026
https://doi.org/10.3389/fcvm.2016.00026
https://doi.org/10.3389/fcvm.2021.716080
https://doi.org/10.1186/s41043-017-0090-4
https://doi.org/10.1155/2021/6613231
https://doi.org/10.1038/sj.jhh.1001672
https://doi.org/10.3389/fpubh.2023.1146441
https://doi.org/10.3389/fpubh.2023.1146441
https://doi.org/10.1007/s11906-023-01286-w
https://doi.org/10.26633/rpsp.2022.169
https://doi.org/10.26633/rpsp.2022.169
https://doi.org/10.1111/jch.14806

	Blood pressure and the hypertension care cascade in The Gambia: Findings from a nationwide survey
	Abstract
	1 | INTRODUCTION
	2 | METHODS
	2.1 | Data collection procedures
	2.2 | Outcome variables
	2.3 | Statistical analysis

	3 | RESULTS
	4 | DISCUSSION
	5 | CONCLUSION
	AUTHOR CONTRIBUTIONS
	ACKNOWLEDGMENTS
	CONFLICT OF INTEREST STATEMENT
	DATA AVAILABILITY STATEMENT

	ORCID
	REFERENCES
	SUPPORTING INFORMATION


