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Abstract 

Problem In sub-Saharan Africa, hypertension prevalence is usually estimated from 
participant recall. We assessed the accuracy of self-reported hypertension in women of 
reproductive age. 

Approach In PRECISE (PREgnancy Care Integrating translational Science, 
Everywhere), an observational prospective cohort study, we recruited 1825 non-pregnant 
women of reproductive age, 610 in the Gambia, 609 in Kenya and 606 in Mozambique. 
We compared self-reported and measured hypertension (systolic blood pressure 
≥ 140mmHg or diastolic blood pressure ≥ 90mmHg). We adjusted hypertension 
prevalence for age, body mass index, education, parity, and antihypertensive medicine 
and oral contraceptive use. 

Local setting PRECISE was conducted in both urban and rural hospitals or clinics.  

Relevant changes The women were generally in their late twenties and parous. 
Adjusted measured hypertension prevalence was higher in Mozambique (10.4%; 95% 
confidence interval, CI: 7.9–12.7) and the Gambia (9.3%; 95% CI: 6.6–12.6) than in 
Kenya (4.6%; 95% CI: 3.0–6.6). Self-reported hypertension prevalence was highest in the 
Gambia (12.9%; 95% CI: 10.2–15.9) versus Mozambique (4.2%; 95% CI: 2.8–5.7) or 
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Kenya (6.7%; 95% CI: 5.0–8.6). Sensitivity of self-reported (versus measured) 
hypertension was less than 45% in all countries, with specificities more than 89%. Positive 
likelihood ratios were fair in the Gambia (3.70; 95% CI: 2.47–5.54), and good in Kenya 
(5.79; 95% CI: 3.36–9.98) and Mozambique (5.18; 95% CI: 2.56–10.46). All negative 
likelihood ratios were poor (≥ 0.20). 

Lessons learnt: Self-reported hypertension is unsuitable for population 
hypertension estimates among women of reproductive age in these countries. 

Introduction 

Hypertension is a leading and increasingly prevalent risk factor for cardiovascular disease. 

Accurate estimates of the prevalence of hypertension are needed for monitoring and evaluation 

of existing policies and programmes, to address cardiovascular disease. In sub-Saharan Africa, 

this information is sometimes collected through self-report in surveys. While the reliability of 

self-reported hypertension varies (e.g. by age, region and sex),1 the reliability in sub-Saharan 

Africa is unknown. 

We sought to: (i) report the prevalence of hypertension in non-pregnant women of 

reproductive age, for whom cardiovascular disease prevention has particular potential; 

(ii) investigate the reliability of self-reported (versus measured) hypertension in such women; 

and (iii) compare self-reported hypertension prevalence between non-pregnant women of 

reproductive age and pregnant women in the Gambia, Kenya, Mozambique, within the PRECISE 

(PREgnancy Care Integrating translational Science, Everywhere), observational prospective 

cohort.2 

Local setting 

Coordinated by King’s College London, England, PRECISE was conducted in Kenya, 

Mozambique and the Gambia. PRECISE is an 8.8 million pounds sterling (£) project, with £2.0 

million allocated for recruitment of women of reproductive age and completion of the first 

PRECISE visit. 

PRECISE Gambia is led by the Medical Research Council Unit The Gambia at the 

London School of Hygiene & Tropical Medicine at one urban (Farafenni District Hospital; 

comprehensive maternity services) and two rural sites (Illiasa and Ngeyen Sanjal clinics; 

essential maternity services) in Farafenni District. 
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PRECISE Kenya is led by the Aga Khan University in two sites in Kilifi County: one 

urban (Mariakani Subcounty Hospital; comprehensive maternity services) and one rural (Rabai 

Subcounty Hospital; essential maternity services). 

PRECISE Mozambique is led by the Centro de Investigação de Saúde de Manhiça, in two 

sites in Maputo Province: one urban (Manhiça District Hospital; comprehensive maternity 

services) and one rural (Xinavane Rural Hospital; comprehensive maternity services), 

Approach 

We identified non-pregnant women of reproductive age (15–49 years) from family planning 

clinics (Mozambique, Kenya), or by random sampling from the local health and demographic 

surveillance system (the Gambia). Pregnant women of reproductive age were recruited during 

antenatal care. All provided written, informed consent. The study was approved by the Research 

Ethics Boards at King’s College London, United Kingdom (HR-17/18–7855) and the University 

of British Columbia (H18–02828), and within each country (2018/REC-74, Kenya; 

545/CNBS/18, Mozambique; SCC 1619, the Gambia). 

To determine self-reported hypertension, women were asked, “Have you ever been told 

by a doctor or other health worker that you have high blood pressure?” Then, blood pressure was 

measured at least twice using a semi-automated oscillometric device,3 after 5 minutes’ rest, 

having removed restrictive arm clothing and checking cuff size and patient position (feet on 

floor, arm at heart level). For each systolic and diastolic blood pressure measurement, when the 

first and second readings were within 10 mmHg, we used the average. If the first and second 

readings were > 10 mmHg different, a third reading was taken and we used the average of the 

second and third readings.4 We defined hypertension as systolic blood pressure ≥ 140 mmHg or 

diastolic blood pressure ≥ 90 mmHg.5 We referred women with hypertension for relevant care. 

For measured and self-reported hypertension, we used multivariable logistic regression to 

estimate country-specific hypertension prevalence, after adjustment for age, body mass index 

(BMI), basic education, parity (nulliparous or parous), antihypertensive medicine use (any or 

none) and oral contraceptives use in the preceding 12 months (before pregnancy in pregnant 

women of reproductive age). We adjusted country prevalence of hypertension using model-

predicted probabilities averaged over adjustment factors. These values are equivalent to the 

expected prevalence per country, assuming each had the same baseline characteristics for which 
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adjustment was made. We calculated confidence intervals (CIs) by non-parametric 

bootstrapping, estimated by the delta method, given sparse data and convergence in some 

bootstrap samples. 

Among the non-pregnant women, we assessed accuracy of self-reported versus measured 

hypertension by calculating: (i) sensitivity (proportion who self-reported hypertension of women 

with measured hypertension); (ii) specificity (proportion who self-reported no hypertension, 

among women with normal measured blood pressure); and (iii) positive and negative likelihood 

ratios. The positive likelihood ratio indicates how much the odds of measured hypertension 

increase when hypertension is self-reported, calculated as (sensitivity)/(1–specificity). The 

negative likelihood ratio indicates how much the odds of measured hypertension decrease when 

hypertension is self-reported, calculated as (1–sensitivity)/(specificity). A good negative 

likelihood ratio is < 0.20 and a good positive likelihood ratio is ≥ 5.0.6–8 

Within each country, we compared the prevalence of self-reported hypertension between 

the non-pregnant and pregnant women by calculating risk difference and 95% bootstrap CIs. 

We used R, version 4.2.1 (R Foundation, Vienna, Austria) for analyses. 

Relevant changes 

From June 2019 to December 2022, we recruited 1825 non-pregnant women of reproductive age 

and 6770 pregnant women (respectively, 609 and 3450 in Kenya; 606 and 2097 in Mozambique; 

and 610 and 1223 in the Gambia). There were between-country differences in baseline 

characteristics for both non-pregnant and pregnant women (Table 1). The non-pregnant women 

of reproductive age were in their late twenties, while pregnant women were in their early-to-mid-

twenties. Non-pregnant and pregnant Gambian women had lower BMI, with a quarter of each 

group of women being underweight. Most Kenyan and Mozambican women had at least primary 

education, whereas most Gambian women had no basic education. Few women reported a 

history of kidney disease or diabetes. Oral contraceptive use in the preceding 12 months was low 

in the Gambia (3 women; 0.5%) and Kenya (12 women; 2.0%), but more than 10% in 

Mozambique (98 women; 16.2%). 

Among the non-pregnant women of reproductive age, adjusted prevalence rates for 

measured hypertension were higher in the Gambia (9.3%; 95CI %: 6.6 to 12.6) and Mozambique 
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(10.4%; 95% CI: 7.9 to 12.7) than Kenya (4.6%; 95% CI: 3.0 to 6.6; Table 2). For self-reported 

hypertension, adjusted prevalence rates were higher in the Gambia (12.9%; 95% CI: 10.2 to 

15.9) than Kenya (6.7%; 95% CI: 5.0 to 8.6) and Mozambique (4.2%: 95% CI: 2.8 to 5.7). 

Within each country, self-reported hypertension had low sensitivity (< 45%) and high specificity 

(≥ 89%) compared with measured hypertension. In all countries, the negative likelihood ratios 

were poor (above 0.65 in all countries), suggesting that self-reported hypertension cannot 

provide reassurance about the presence of measured hypertension. In Kenya and Mozambique, 

the positive likelihood ratio indicated an increased likelihood of measured hypertension with 

self-reported hypertension. The pattern was consistent across baseline characteristics of age, 

BMI and basic education; due to small sample sizes, we could not examine the effect on 

sensitivity and specificity of parity, use of antihypertensives or use of oral contraceptives. 

Among pregnant women, the adjusted prevalence of self-reported hypertension was 

lowest in Mozambique (2.7%; 95% CI: 1.9 to 3.5) and highest in the Gambia (12.9%; 95% CI: 

10.9 to 15.4), as it was also for the non-pregnant women of reproductive age (Table 2). Adjusted 

rates of self-reported hypertension did not differ between the non-pregnant women of 

reproductive age and pregnant women. 

Lessons learnt 

Our study showed that measured hypertension prevalence among non-pregnant women of 

reproductive age, after adjusting for participant characteristics, were higher in Mozambique and 

the Gambia than Kenya, and lower than published estimates, –about 30.0% in Mozambique, 

17.0% in the Gambia and 11.0% in Kenya.9–11 However, the populations recruited in PRECISE 

may not be representative of national populations. The women in our study were recruited from 

selected districts and in different ways. In the Gambia, for example, a quarter of the women were 

underweight (versus 7.0% at national level),9 and < 1% had known risk factors for hypertension 

(other noncommunicable diseases). In Kenya, national hypertension prevalence rates are not 

disaggregated by age, so rates could be higher than in our study. Mozambican women in our 

study are particularly active, with manual labour jobs (e.g. sugar cane farm work), hence our 

sample may be different from a national one.12,13 As most women were parous and few women 

were taking antihypertensives or oral contraceptives, we could not adjust for these factors. 

Therefore, further investigation is needed in nationally representative samples. 
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We assessed the accuracy of self-reported hypertension versus measured hypertension. 

Despite the simplicity and widespread use of self-reported hypertension in sub-Saharan Africa, 

our results show that this method is insensitive for detecting measured hypertension and 

unsuitable for population hypertension estimates among women of reproductive age (Box 1). 

Our findings align with a systematic review that found that self-reporting underestimated 

hypertension prevalence.1 While less than half of people with hypertension would have been 

diagnosed based on self-report (sensitivity: 42.1%; specificity: 89.5%), there was substantial 

variation in diagnostic accuracy of self-reported (versus measured) hypertension across countries 

and age groups.1 Only one study included a sub-Saharan Africa country (Ghana), in which self-

report performed poorly (sensitivity: 13.0%; specificity: 97.0%) in a population with mean age 

of 60 years.1 Other studies have found reliability of self-reported hypertension to be context-

specific.6,7 

Our findings have implications for health and demographic surveillance systems, and 

provide evidence in young African women to support the approach recommended in the Global 

Monitoring Framework for noncommunicable diseases (STEPwise), to include blood pressure 

measurement by standardized methods, alongside self-reporting (Box 1).14 Of note, our blood 

pressure measurements reflected population screening recommendations, which differ from 

clinical practice guidelines for diagnosis of hypertension in individuals (that is, repeat blood 

pressure measurement on more than two separate occasions).5 
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Box 1. Summary of main lessons learnt 

• We found that self-reported hypertension is specific, but not sensitive, for measured 
hypertension, making self-report an inadequate screening test.  

• Our findings support the World Health Organization’s STEPwise approach to 
noncommunicable disease risk-factor surveillance,14 which is to include self-
reported and biomedical measurements of blood pressure. 
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Table 1. Baseline characteristics of the women of reproductive age, by pregnancy status, the Gambia, Kenya and 
Mozambique, June 2019 to December 2022 

Characteristic Not pregnant  Pregnant 
Gambia 
(n = 610) 

Kenya (n = 609) Mozambique 
(n = 606) 

 Gambia 
(n = 1223) 

Kenya 
(n = 3450) 

Mozambique 
(n = 2097) 

Age in years, 
median (IQR) 

28.0 (22.0–36.0) 27.0 (23.0–33.0) 28.0 (23.0–34.8)  26.0 (22.0–31.0) 26.0 (23.0–31.0) 23.0 (19.0–29.0) 

Missing 11 (NA) 0 (NA) 0 (NA)  4 (NA) 1 (NA) 0 (NA) 
BMI in kg/m2, no. (%) 
< 18.5 153/609 (25.1) 53/601 (8.8) 22/597 (3.7)  163/1209 (13.5) 143/3386 (4.2) 39/2070 (1.9) 
18.5–24.9 328/609 (53.9) 373/601 (62.0) 357/597 (59.8)  770/1209 (63.7) 1827/3386 (54.0) 1154/2070 (55.7) 
25.0–29.9 85/609 (14.0) 120/601 (20.0) 150/597 (25.1)  202/1209 (16.7) 894/3386 (26.4) 652/2070 (31.5) 
≥ 30.0 43/609 (7.0) 55/601 (9.2) 68/597 (11.4)  74/1209 (6.1) 522/3386 (15.4) 225/2070 (10.9) 
Missing 1 (NA) 8 (NA) 9 (NA)  14 (NA) 64 (NA) 27 (NA) 
Religion, no. (%) 
Christian 8/609 (1.3) 379/606 (62.5) 550/605 (90.9)  8/1222 (0.7) 2082/3436 (60.6) 2042/2095 (97.5) 
Muslim 601/609 (98.7) 222/606 (36.6) 11/605 (1.8)  1214/1222 (99.3) 1343/3436 (39.1) 27/2095 (1.3) 
Traditional, 
spiritualist, animist 

0/609 (0.0) 1/606 (0.2) 35/605 (5.8)  0/1222 (0.0) 4/3436 (0.1) 11/2095 (0.5) 

Buddhist 0/609 (0.0) 0/606 (0.0) 0/605 (0.0)  0/1222 (0.0) 0/3436 (0.0) 2/2095 (0.1) 
Other 0/609 (0.0) 0/606 (0.0) 5/605 (0.8)  0/1222 (0.0) 1/3436 (0.0) 3/2095 (0.1) 
None 0/609 (0.0) 4/606 (0.7) 4/605 (0.7)  0/1222 (0.0) 6/3436 (0.2) 10/2095 (0.5) 
Missing 1 (NA) 3 (NA) 1 (NA)  1 (NA) 14 (NA) 2 (NA) 
Educationa, no. (%) 
None 373/610 (61.1) 62/606 (10.2) 65/606 (10.7)  781/1222 (63.9) 322/3437 (9.4) 109/2097 (5.2) 
Primary 71/610 (11.7) 367/606 (60.6) 266/606 (43.9)  193/1222 (15.8) 1812/3437 (52.7) 704/2097 (33.6) 
Secondary 119/610 (19.5) 116/606 (19.1) 271/606 (44.7)  192/1222 (15.7) 895/3437 (26.0) 1258/2097 (60.0) 
Higher 47/610 (7.7) 61/606 (10.1) 4/606 (0.7)  56/1222 (4.6) 408/3437 (11.9) 26/2097 (1.2) 
Missing 0 (NA) 3 (NA) 0 (NA)  1 (NA) 13 (NA) 0 (NA) 
Parity, no. (%) 
Nulliparous 175/610 (28.7) 39/609 (6.4) 60/606 (9.9)  234/1223 (19.1) 990/3450 (28.7) 828/2097 (39.5) 
Parous 435/610 (71.3) 570/609 (93.6) 546/606 (90.1)  989/1223 (80.9) 2460/3450 (71.3) 1269/2097 (60.5) 
Self-reported hypertension, no. (%) 
No 522/608 (85.9) 551/603 (91.4) 569/606 (93.9)  1063/1220 (87.1) 3202/3429 (93.4) 2044/2095 (97.6) 
Yes 83/608 (13.7) 49/603 (8.1) 29/606 (4.8)  153/1220 (12.5) 213/3429 (6.2) 44/2095 (2.1) 
Don’t know 3/608 (0.4) 3/603 (0.5) 8/606 (1.3)  4/1220 (0.4) 14/3429 (0.4) 7/2095 (0.3) 
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Missing 2 (NA) 6 (NA) 0 (NA)  3 (NA) 21 (NA) 2 (NA) 
Taking 
antihypertensive 
medicine, no. (%) 

4/83 (4.8) 9/49 (18.4) 1/29 (3.4)  6/153 (3.9) 15/213 (7.0) 0/44 (0.0) 

Chronic kidney disease, no. (%) 
No 605/608 (99.5) 592/603 (98.2) 591/606 (97.5)  1207/1220 (98.9) 3375/3428 (98.5) 2085/2096 (99.5) 
Yes 2/608 (0.3) 6/603 (1.0) 1/606 (0.2)  7/1220 (0.6) 29/3428 (0.8) 1/2096 (0.0) 
Don’t know 1/608 (0.2) 5/603 (0.8) 14/606 (2.3)  6/1220 (0.5) 24/3428 (0.7) 10/2096 (0.5) 
Missing 2 (NA) 6 (NA) 0 (NA)  3 (NA) 22 (NA) 1 (NA) 
Diabetes, no. (%) 
No 599/608 (98.5) 595/603 (98.6) 599/605 (99.0)  1208/1220 (99.0) 3380/3429 (98.5) 2087/2095 (99.7) 
Yes 7/608 (1.2) 4/603 (0.7) 0/605 (0.0)  8/1220 (0.7) 30/3429 (0.9) 3/2095 (0.1) 
Do not wish to 
answer 

2/608 (0.3) 4/603 (0.7) 6/605 (1.0)  4/1220 (0.3) 19/3429 (0.6) 5/2095 (0.2) 

Missing 2 (NA) 6 (NA) 1 (NA)  3 (NA) 21 (NA) 2 (NA) 
Oral 
contraceptive use 
in previous 12 
monthsb, no. (%) 

3/609 (0.5) 12/609 (2.0) 98/606 (16.2)  11/1222 (0.9) 61/3449 (1.8) 256/2097 (12.2) 

Missing 1 (NA) 0 (NA) 0 (NA)  1 (NA) 1 (NA) 0 (NA) 

BMI: body mass index; IQR: interquartile range; NA: not applicable.  

a We defined basic education as any formal schooling at primary, secondary or post-secondary school-level 

b Among unselected pregnant women, this use was the 12 months before pregnancy. 
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Table 2. Measured and self-reported hypertension among women of reproductive 
age, the Gambia, Kenya and Mozambique, June 2019 to December 2022 

Outcome Gambia Kenya Mozambique 
Non-pregnant women n = 610 n = 609 n = 606 
Measured hypertensiona, % (95% 
CI)  

9.3 (6.6 to 12.6)b 4.6 (3.0 to 6.6)b 10.4 (7.9 to 12.7) 

Self-reported hypertension, % 
(95% CI)a  

12.9 (10.2 to 15.9)b 6.7 (5.0 to 8.6)b 4.2 (2.8 to 5.7) 

Pregnant women n = 1223 n = 3450 n = 2097 
Self-reported hypertensiona, % 
(95% CI)  

12.9 (10.9 to 15.4)b 6.0 (5.3 to 6.8) 2.7 (1.9 to 3.5)b 

Non-pregnant women of reproductive age: self-reported versus measured hypertension 
Sensitivity, % (95% CI)  41 (28 to 56) 38 (21 to 56) 17 (9 to 29) 
Specificity, % (95% CI) 89 (86 to 91) 94 (91 to 95) 97 (95 to 98) 
Negative likelihood ratio (95% CI) 0.66 (0.53 to 0.83) 0.67 (0.51 to 0.87) 0.86 (0.77 to 0.96) 
Positive likelihood ratio (95% CI) 3.70 (2.47 to 5.54) 5.79 (3.36 to 9.98) 5.18 (2.56 to 10.46) 
Self-reported hypertension: non-pregnant women of reproductive age versus pregnant women  
Adjusted risk difference, % (95% 
CI) 

0.0 (−3.5 to 3.3) 0.6 (−1.3 to 2.9) 1.4 (−1.6 to 2.9) 

CI: confidence interval. 

a We adjusted hypertension prevalence for age, body mass index, basic education, parity, 
antihypertensive medication and history of taking oral contraceptives in the previous 12 months (and 
specifically before pregnancy for pregnant women). 

b Data were missing for three women in Kenya and two in the Gambia. 

 


