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Background: Hypertensive disorders of pregnancy can lead to persistent
hypertension (pHTN) in the months and even years following delivery. However, its
prevalence in low- and middle-income countries (LMICs) is not well characterized.
Objective: To synthesize available evidence on the pHTN prevalence following a
pregnancy complicated by hypertensive disorders of pregnancy in LMICs.
Search strategy: PubMed, CINAHL Plus, Global Health (EBSCOhost), and
Scopus from inception through a search date of July 12, 2022, and updated on
January 2, 2024.

Selection criteria: Cross-sectional studies and cohort studies reporting pHTN
prevalence were eligible.

Data collection and analysis: We conducted a narrative synthesis of data and
categorized reported prevalence time points into several broader categories.
We used the Newcastle-Ottawa checklist to assess the risk of bias. The
protocol is registered in PROSPERO (CRD42022345739).

Results: We reviewed 1,584 abstracts and identified 22 studies that reported
pHTN between 2000 and 2023 from 14 LMICs. The overall prevalence of
pHTN ranged between 6.9% and 62.2%, with the highest prevalence noted
within African studies and the lowest in South American studies. Estimates at
different follow-up periods postpartum were 6.9%-42.9% at six weeks,
34.0%—-62.2% at three months, 14.8%-62.2% at six months, 12.7%-61.2% at 12
months, and 7.5%-31.8% at more than 12 months. The quality score of the
selected studies ranged from 50% to 1007%.

Conclusions: The extant literature reports a high prevalence of pHTN in LMICs
following a pregnancy complicated by hypertensive disorders. To reduce
long-term complications of pHTN, programs should emphasize early
screening and linkages to long-term care for at-risk women.

Systematic Review Registration: https://www.crd.york.ac.uk/PROSPERO/
display_record.php?RecordID=345739, PROSPERO (CRD42022345739)
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Background

Hypertension (HTN) is a metabolic condition characterized by
elevated blood pressure (1). Nearly 1.3 billion adults globally have
HTN, with less than half (42%) diagnosed and treated (2). A non-
communicable disease, HTN is currently one of the main causes of
death among men and women globally (3). Low- and middle-
income countries (LMICs) bear a disproportionate burden due to
unplanned rapid urbanization, population ageing and
globalization of unhealthy lifestyles (2). Between 1990 and 2013,
HTN-related deaths increased by 49%—to 10.4 million—a trend
that is projected to continue (4). Hypertension can lead to
cardiovascular diseases, including strokes and cardiac arrest,
which are leading causes of premature deaths (5). Some risk
factors for cardiovascular diseases are specific to women, and one
of them is hypertensive disorders of pregnancy (HDP) (6).

Hypertensive disorders of pregnancy refer to gestational
hypertension, preeclampsia or eclampsia (7-9). Preeclampsia and
eclampsia are the most significant causes of maternal and
perinatal morbidity and mortality after haemorrhage (10).
Similarly, adverse events in neonates largely depend on the type
and severity of the hypertensive disorder (11). Risk factors for
developing HDP include but are not limited to a family history
of hypertension, obesity, smoking, previous history of HDP,
extremes of maternal age, alcohol use, smoking, and left
ventricular hypertrophy (12).

Hypertensive disorders affect 5% to 10% of pregnant women
globally and are increasing with the rise in cardiometabolic
diseases in women of childbearing age (13). Studies have
reported delayed recovery and persistent HDP symptoms that
have been linked to the development of persistent hypertension
(pHTN) long after giving birth (14, 15). HDP predisposes
women to early cardiovascular diseases (3), which is why early
diagnosis and follow-up of chronic hypertension are important
in clinical management. While there have been several individual
studies that reported pHTN, there are existing gaps. A recent
systematic review and meta-analysis only assessed the severity of
HDP and risk of cardiovascular diseases in different years after
index pregnancy (16). A similar review focused on recurrent
preeclampsia but did not assess gestational hypertension and
eclampsia (17). However, we are unaware of systematic reviews
on pHTN following a pregnancy complicated by gestational
LMICs.
Understanding the prevalence of pHTN by timing postpartum

hypertension,  preeclampsia and eclampsia in
can inform in developing screening guidelines and promote
linkage to HTN care among women of childbearing age.
Through this systematic review, we sought to address this

scientific gap.

Methods

This review used the Preferred Reporting Items of Systematic
Reviews and Meta-Analysis 2020 checklist (18). The protocol is
registered in the International Prospective Register of Systematic
Reviews PROSPERO (CRD42022345739).
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Eligibility criteria

This review included cross-sectional studies, retrospective and
prospective cohort studies reporting pHTN burden after deliveries
following a pregnancy complicated by HDP. Case-control studies,
in which participants were selected based on the diagnosis of
pHTN, were excluded to minimize bias. Only studies conducted in
LMICs as defined by the World Bank (http://data.worldbank.org/
about/country-and-lending-groups) were considered because this is
where two-thirds of the global HTN cases occur (2), and
monitoring of cardiovascular diseases is limited in these settings.
We documented the criteria used within these selected studies to
define gestational hypertension, preeclampsia and eclampsia. If the
definition of HDP was not explicitly stated, we assumed that the
definition used was derived from a widely used classification (7, 8, 19).

Search strategy

We searched the following electronic bibliographic databases
through the last search date of July 12, 2022, and updated on
January 2, 2024: (PubMed, Scopus, Global Health (EBSCOhost),
and CINAHL Plus with Full Text (EBSCOhost)) using a
comprehensive search strategy (Supplementary Appendix SI).
The search strategy was adapted for use across the different
databases. No time restrictions were imposed; however, the
searches were restricted to studies published in English as the
research team members were only fluent in English.
Furthermore, included articles and reference lists were screened

for extra inclusion material.

Data selection and abstraction

Search results from databases were downloaded to EndNote
(Clarivate, Philadelphia, PA, USA), where duplicates were
removed. Primary screening and data extraction was done using
Covidence (Vertias Health Innovation, Melbourne, Australia), an
internet-based systematic review study screening program. Two
(MM and MKL)
abstracts, and full text for inclusion. Any discrepancies between

reviewers independently screened titles,
the two reviewer's summary reports were resolved through
consensus. Data abstraction was conducted using a standardized
data extraction form designed to capture variables of interest.
Potentially relevant studies were retrieved in full, and a
calibration exercise was conducted to assure clarity and non-
duplication amongst reviewers. The following data were extracted
from each study: country, study design, author, study period,
sample sizes, publication vyear, follow-up period, source
population, study setting/data source, the timing of HTN
measurement, outcome measures (including definitions criteria),
and effect measure estimates. Two reviewers (MM and MKL)
conducted data abstraction, and any discrepancies were addressed
through consensus. For any missing or unclear information, we
contacted the corresponding authors at least three times if no

response was received on the first attempt.
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Methodological approach

A PRISMA 2020 guideline for a systematic review and flow
chart summarised the review’s search and selection of studies
(20). We described the included articles and provided a
summary of their characteristics. In addition, we reported
estimates of the magnitude of pHTN with additional details
about definitions and timing of measurements following a
pregnancy complicated by HDP.

For pHTN, we assessed the proportion of women with a recent
pregnancy complicated by HDP who remained hypertensive at the
time of assessment. This review relied on the definitions of HTN
used within individual studies. Estimates were reported with 95%
confidence intervals (CIs). The estimates were reported at return
visits and study endpoints for cohort studies. In addition, the
total number of women with pHTN reported during a
postpartum period was used for cross-sectional studies. We
found that most studies did not clearly define all components of
HDP, and assessment time points varied. Given this considerable
heterogeneity, meta-analysis was deemed not feasible, and we
proceeded with a narrative review alone (21).

Methodological quality

Two independent reviewers (MM and MKL) used the
Newcastle-Ottawa checklist to assess individual studies’ quality
and risk of bias (22). Disagreement between two reviewers was
resolved through consensus. Three domains were assessed:
selection of participants, comparability of cohorts and outcome
assessment. For the presence of a rating, a ‘yes’ was given one
point; otherwise, a zero was assigned. The item scores were
summed to obtain total scores. The percentage scores were
calculated by dividing the article’s score by the maximum score
possible and multiplying by 100. The total score ranged from 0
to 100%, with scores less than 65%, less than 76% and between
76% and 100% considered high, moderate and low-risk studies,
respectively. We used the assessment of risk of bias to inform a
sensitivity analysis that considered only studies with low overall
risk of bias.

Results
Search results

Overall, 2,609 articles were identified, with 1,025 duplicates
removed (Figure 1). Full texts were obtained for 47 papers, of
which 25 were excluded (Supplementary Table S1) upon further
screening. The reasons for excluding studies were not being able
to retrieve report (n=1) (23), while the rest did not report
pHTN as the primary outcome (n=20) (24-43), wrong design
(n=2) (44, 45), oral presentation (n=1) (46), or wrong exposure
(n=1) (47). After retrieval and full-text review, 22 published
S1) were selected for this

reports (Supplementary Table

systematic review (14-16, 48-65).
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FIGURE 1
Summary of literature search and selection.

Characteristics of included studies

Characteristics of the studies are summarised in Table 1.
Information regarding the prevalence of pHTN reported between
2000 and 2023 was obtained from 14 LMICs, with Uganda
accounting for the largest proportion (18.2%), followed by Nigeria
(13.6%) and Cameroon (13.6%). Fourteen studies were prospective
cohorts (14, 15, 48-56, 64, 65), five were retrospective cohorts
(57-61), and three were cross-sectional studies (16, 62, 63).

For the definitions of HTN, 13 studies used the International
the Study
recommendations (8), four used the American College of

Society  for of Hypertension in Pregnancy
Obstetricians and Gynecologists (7), one used the European Society
of Hypertension-European Society of Cardiology, and four did not
mention criteria used (Table 1).

We noted considerable variability from selected studies
concerning HTN definition, study design, study setting/data
source and follow-up period post-delivery. Preeclampsia as a
component of HDP was reported in all 22 studies. However, only
seven studies reported gestational hypertension, and eight studies
reported eclampsia (Table 1).

Persistent hypertension

All 22 studies reported pHTN post-delivery of pregnancy
complicated by HDP, ranging between 6.9% and 62.2%
(Table 1). There was high heterogeneity with the timing of
HTN measurement reported as an interval from delivery until
the development of HTN at the time of assessment. We
categorized these time points into several broader categories:
six weeks, three months, six months, 12 months and more

frontiersin.org


https://doi.org/10.3389/fgwh.2024.1315763
https://www.frontiersin.org/journals/global-womens-health
https://www.frontiersin.org/

10.3389/fgwh.2024.1315763

Mukosha et al.

uedLRWY "DODY ‘Adueubaid ul uoisuaiadAH Jo Apnis ayy 4oy A1B100S JeuORUIBIU| ‘'dHSS| (218D Jejeusiue ‘“DNY

‘AbojoipieD) jo Ayo100s ueadoing-uolsuapadAH jo Ayo100g ueadoiny ‘DS3—HST S¥SIBOj0dsRUAY) pue uePLRISqQ JO 9baoD

‘Aoueubaid Jo siaplosip aAIsuIadAY

daH ‘uoisuauadAy ‘N1H

‘eisuudeldy ‘D3 ‘uoisusyadAy jeuoneisan ‘Ho ‘eisdwe)dosasid ‘3¢

sainseaw 15943

(EZA
9)dwes

EIIET)

uonuyap N1H

d@H/uonejndod

921n0S

92IN0S elep

/bumas Apnis

JUusWwainseasw
NLH jo Butwi]

020Z-¥10T
(%S°L) T9T1/¥6 NLH JU23sIsIog 19¢°1 OSH-HST Od/HO/dd MIIAIT SPI033Y s1eaf 7 11040d 2andadsonsy eUIYD (19) Te 10 Suepm
020Z-%10T
(%8°1€) 88/87 N.ILH JUa)SIsIdg 88 JHSSIT ad MIIASI SPI0OY s1eaf /£ [BUOT)I35-5S010 P3ISIN. puerey, | (91) Te 12 dduBUDNG
8661-8861
HD 10§ (%6€) ¥S/1T “Ad 10§ (%€T) L¥/1T N.LH Iua3sisidd 101 Ieapun HO/Ad MITADI SPIOONY s1eak 1 11002 2A102dsonay uepiof (09) sewrwreys
€002-100T
(%9°87) SE/0T N.LH Juaisisidg S¢ dHSSI ad MIIAJIT SPI0dY s1eaf G 11040 2ATI0adsonay uel] | (6S) Te 32 ueizequeys
8T0C-910C
(%¥'7¥) €9/8T NILH 1Ud3s1s19d €9 JdHSSI 4d/HD SpIem INOQe[/DNV sypuowr 9 110Y02 aa1d2dsoid ekuay (¥S) 'Te 1 nosQ
0T0T-600T
(%8'S2) 861/1S N.LH 1uisisiad 861 JHSSI OH/4d/HD [ereualg oM 9 110402 3andadso1q eRSIN | (€5) Te 19 1ngSe0
020Z-610C By
(%£°2€) 0S1/6% NILH 1u1sisiad 0sT dHSST ad SpTem INOqe[/ONV SYooMm 9 310y0d 2amdadso1g ymog (5S) Te 30 owapN
910C (€9) e ®
(%9°7€) 76/0€ NILH JUa)SIsIdg 6 Ieapun DA/4d MITADI SPIOONY syjuowr 9 —110Z [BUOI}D35-SS01D) | UOOIIWE)) orfpurun-nouedN
sorurp 600Z-800C (z9)
(%L£°£2) S61/%% NILH 1ulsisiod S61 dHSSI Od/4d [eewisod/moqe] S}IM 9 110402 3andadso1q epuedn | Te 19 a4SequredepN
prem 1102-600C
(%¥€) 881/%9 N.LH 1U)sIsIag 881 JHSSI 0d/dd | reewsod/moqe/ONV syjuowr ¢ 110y00 2a1ddso1q epuedn | (99) e 3@ [NWDR{EN
(%6'9) €£/S NLH 1U)sIsIag <8 D00V ad 12040d aandadsorq S}29M 9 8T0T-L10T epuesn (59) 'Te 10 AN
8T0T
(%67) ¥7/L NLLH 1u2)sis1aq T JHSSI ad MITADI SPIOONY s1eaf /£ —110Z [BUOND3S-$SOID) eURZUR], (29) Te 12 froo
ST10Z-¥10T
(%€°5€) €L1/19 NILH 1UIsIsIod €L1 dHSSI qd ONV SPIM 9 110402 3andadso1q 'UIYD (15) oex pue ey
(%6€) #S/17 NLH 1Ua1sisiog 111 Ieapun HY/Dd/dd pIem 1noqe| sypuowt ¢ | 107 M0Yyod aAndadsoig mwnme #9) T8 1 onowsq
6102-810C (09)
(%1°81) 7€ N.LH 1u2)sisIog 143 DOV ad M3IAJI SPI02Y sypuowr ¢ 110402 2A19adso1g eIpU] Te 10 [uesseuedaoy]
(sypuour 9) 9%8%1 FS/8 (Spuow syyuour 7102-0102
€) %8°LT FS/ST “(SPoM 9) %9°TF FS/€T NLLH IUdisIsidg S dHSSI DA/4d Jun AIUIeN/DNY 9 PUB SYIUOW ¢ ‘SHIM 9 110700 2A1dadsorg | uoordure) (#1) ‘T8 19 azey
(sypuowr 71) 9%T'19 ‘8LT/€LT pue (sypuow
9) %T9 ‘8LT/OLT “(S4P2M 6) %T9 ‘8LT/0LT = DH/dd
(Sqpuowr 71) %€°7T ‘8LT/T9 (SYPUOW 9) %€TT 1eak 8107-L10T
BLTITY (SYPM 6) %ET BLT/F9 = HO NLH Iuaisiszad 8LT dHSSI Od/4d/HD sprem INOQeT/ONV [ PUB SYIUOW 9 ‘SY3M 6 10Y0d 2a1pdadsord RSN (5€) 'Te 10 myeysy
020T-L10T
(%8°£7) 791/S¥ NLH JUd)sIs1ag 791 DOV ad spIem Inoqe] 1eak 1 110700 2A12adso1g 'qn) (99) Te 10 sauio],
(%T'S€) S91/8S NLH JUd)sIsIdg 91 dHSST ad ONV $YPaM 9 | FT0T H0Yod 2An3dsorg uepng | (ST) ‘Te 39 Ye[reepeq
C10T-%00T
(%£°L) 016°T/8¥T NLLH 1Ud1sIs1od 0161 dHSSI ad MITADI SPIOONY s1eaf g 11040 2A102dsonay ©2I0Y] (8S) "Te 10 oyD
(%€01) 67/€ N.LH 3USISI 6C D00V dd/HO SpTem Inoqe] $Y2aM 9 | 600T 1OY0d 2a1dadsord eLRSIN (8%) Te 12 yeqeq
9102-600T
Ac\cmMNv OMA\NM N.LH Ju93sisiag o9¢T HmmﬂuﬁD Ad MITAX mﬂvuOuwm wu&U% 8 HHOSOU u>ﬁumﬁ~mcbmvm uoorawre) Ahmv .ﬁm 1 =OM=OE<

pouad Apnis
Jubissp Apms

Anuno)

‘(22 = u) siaded papnjoul jo sonsuddeIRYD T J19VL

frontiersin.org

04

Frontiers in Global Women'’s Health


https://doi.org/10.3389/fgwh.2024.1315763
https://www.frontiersin.org/journals/global-womens-health
https://www.frontiersin.org/

Mukosha et al.

than 12 months to examine the prevalence of pHTN. The
ranges reported were 6.9%-42.9% at six weeks, 34.0%-62.2%
at three months, 14.8%-62.2% at six months, 12.7%-61.2% at
12 months, and 7.5%-31.8% at more than 12 months. The
prevalences are shown in Figure 2A.

The prevalence varied considerably by region of LMICs
(Figure 2C). The prevalence of pHTN in the African region was
highest at any given time, followed by South America, and Asia
was the least. Figure 2B shows the types of HDP considered
within the study populations. Studies that reported all three
hypertensive disorders had higher rates of pHTN at any time,
followed by combined preeclampsia and eclampsia. When

10.3389/fgwh.2024.1315763

stratified by the study design (Figure 2D), prospective cohort
studies reported higher prevalence rates (10.3%-62.2%) than
retrospective (7.2%-31.6%) and cross-sectional studies (23.2%-
42.2%), regardless of the source population.

Quality appraisal

Twenty studies were included in quality appraisals

(Table 2). Two studies were excluded from the quality
appraisal because they reported pHTN as part of the
composite outcome. The risk of bias was low in 17 studies,
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moderate in one study and high in four studies. Most studies
were considered to be at high risk of bias because they did
not have a non-exposed group. Overall, the quality score of
the selected studies ranged from 50% to 100%.

Sensitivity analysis

In sensitivity analysis, including only studies with a low risk of
methodological bias, the overall prevalence of pHTN ranged from
6.9%-62.2%. The prevalence was less varied 7.5%-23.5% at more
than 12 months.

Discussion

This systematic review aimed to examine the prevalence of pHTN
among women with prior HDP in LMICs. We found that the
prevalence of pHIN post-delivery varied greatly among women
diagnosed with HDP in this region. The prevalence appeared to
differ by region, type of HDP, timing of HTN measurement
postpartum, and study design—but remained high throughout.

Among the included studies, there was a high variation in the
prevalence of pHTN. Large proportions of women with HDP had
high blood pressure six weeks after delivery, with the longest
follow-up period being ten years. This was consistent with prior
systematic reviews that included only preeclampsia as a source
population (17, 67). In this systematic review, studies that
included all HDP in the source population reported the highest
prevalence rates of pHTN after pregnancy, followed by those
with combined preeclampsia and eclampsia, and the least was
preeclampsia. The mechanism explaining the relation between
pHTN and HDP is considered multifactorial and challenging to
study if thresholds are different and there is no standard
approach. Studies have shown gestational hypertension and
preeclampsia to be independent risk factors after adjusting for
known cardiovascular risk markers like obesity and advanced age
(68). A meta-analysis by Heida and colleagues (69) found that
the risk of pHTN after delivery among women with gestational
hypertension was comparable to women with preeclampsia.
Other mechanisms that play a role in gestational hypertension or
preeclampsia are of an inflammatory nature (70). Gestational
hypertension and preeclampsia have been linked to elevated
inflammatory biomarkers during pregnancy (71, 72), providing
biological plausibility for persistent changes after pregnancy.
Therefore, inflammatory biomarkers may provide insight into the
pHTN
Furthermore, at the time of diagnosis, pregnant women with

development  of after complicated pregnancies.

gestational hypertension and preeclampsia have profound
systemic inflammation and disruption of the endothelium (73).
This suggests that pregnancy could be an early stress test
providing an opportunity to identify women at risk of HTN
early in life (37).

Among the studies in this review, the prevalence of pHTN was
high. The prevalence was highest in African countries like Nigeria

(49) and Kenya (54) and the lowest in South America (Cuba) (66)
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and Asia (China) (51), regardless of the timing of measurement.
In high-income countries, the rates are lower. For instance, in the
United Kingdom, they reported 13% (74), in the USA, 58.6% (75)
and 3% in Australia (76). It is plausible that the variability in
sociodemographic factors, maternal risk factors, and differences in
postpartum care service utilization across the LMICs might explain
the observed results. For instance, in sub-Saharan Africa, women
often present late and with advanced disease states due to poor
health-seeking behaviour, contributing to high co-morbidity and
mortality (77, 78). Other plausible explanations for the observed
estimates may be attributable to genetic differences between
African populations and other regions (79), but the quality of care
social and structural determinants of health have also been
proposed as contributing factors (80).

Persistent hypertension prevalence rates depended on the
timing of its measurement. Although HDP typically resolves in
the window following delivery, its effects remain in the
postpartum period due to the delay for most body systems to
return to normal (81). It is possible that women at different time
points do not have persistent long-term hypertension but are still
resolving their HDP. However, this is less likely to be a problem
over the course of follow-up, especially at the 12- and 24-month
time points. The timing of hypertension screening is key to
developing clinical guidelines for postpartum care for women
with prior HDP. These findings suggest that, in LMICs, services
to screen and treat HTN may be needed for women with HDP.
In middle and high-income countries, several guidelines have
been developed regarding pHTN post-delivery abeit inconsistent
on the intervention thresholds. Some guidelines recommend
initiating follow-up at 6-8 weeks post-delivery (82, 83), whereas
others advise starting 6-12 months post-delivery (7, 84, 85).
There is no consensus approach in many national programs,
and the result is a non-standardized approach that may be
difficult to implement. The observed regional and between-
country disparities highlight the need, following delivery, to
monitor women with HDP to ensure their well-being and
prevent complications (8).

Strengths and limitations

The strength of this analysis was that, to the best of our
knowledge, regional estimates of pHTN in LMICs have not been
previously reported. The results from this systematic review
challenge the status quo in most LMICs where women are
mostly discharged and never followed up beyond six weeks after
giving birth. Despite the strengths of this systematic review, these
findings should be interpreted in the context of some limitations.
The present systematic review excluded all sources written in
languages other than English. In addition, there are several
limitations to this combination of study designs, including the
use of a checklist for quality appraisal and different guidelines,
which can account for a large part of the variations in reported
pHTN rates in the reviewed studies. Furthermore, the small
number of studies from some regions of LMICs, such as South
America, may have affected the true estimates for this region.
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Conclusion

The present systematic review provided a narrative synthesis of
available evidence regarding pHTN in LMICs following a
pregnancy complicated by HDP. The prevalence appeared
heterogeneous across the region due in part to the varied study
timing and source populations.

Implications

Rates of pHTN appeared high across multiple settings
and populations, suggesting that standard approaches to
HTN screening, care, and treatment may be needed for
women with HDP. Future research should focus on the
design of such services, weighing both their costs and long-

term benefits.
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