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ABSTRACT

Objective: We evaluated the 6-month postpartum risk of metabolic syndrome (MetS), a marker of future cardiovascular disease (CVD) risk, comparing women whose
most recent pregnancies were complicated with gestational hypertension (GH) or preeclampsia (PE) versus those who had normotensive pregnancies.

Study design: This was a prospective cohort study in which women with GH or PE and normotensive women were actively enrolled during the first 12 weeks after
delivery in Nairobi, Kenya. Participants were interviewed, blood pressures and anthropometric measurements including waist circumference obtained at enrollment
and 6 months postpartum. Fasting lipid profile and plasma glucose were measured at 6 months postpartum. A generalized linear regression model with Poisson
distribution was used to estimate crude relative risk (RR) of 6-month postpartum MetS and adjusted RR (ARR) after adjusting for apriori potential confounders.
Results: Among 194 postpartum women, 63 (32%) had experienced GH or PE. Prevalence of MetS at 6 months postpartum was higher among women whose
pregnancies were complicated with GH or PE (34.9%) compared to those who were normotensive (11.5%). GH and PE were associated with a 3-fold or greater risk of
MetS (ARR) 3.01; 95% Confidence interval [CI] 1.58, 5.71; p < 0.001) overall and three of the five components, namely hypertension (ARR 3.35 [2.04, 5.51],
p < 0.001), hypertriglyceridemia (ARR 3.25 [1.16-9.10], p = 0.01), and fasting hyperglycemia (ARR 6.20 [1.07-35.76], p = 0.03), compared to having normal
blood pressures during pregnancy.

Conclusion: At 6 months postpartum, GH and PE were associated with three-fold or higher risk of MetS and especially hypertension, fasting hypertriglyceridemia,
and fasting hyperglycemia.

1. Introduction

Metabolic syndrome (MetS) is defined by the presence of 5 cardio-
vascular disease (CVD) risk factors: atherogenic dyslipidemia (elevated
triglycerides [TG] and reduced high-density lipoprotein cholesterol
[HDL-C] levels), elevated blood pressure (BP), central obesity and ele-
vated fasting plasma glucose (FPG) [1]. MetS is associated with an es-
timated 2-fold increase in risk of developing ischemic heart disease and
cerebrovascular disease, and has been associated with increased CVD-

related mortality, as well as all-cause mortality [2]. Whereas each of the
five components of MetS independently increases CVD risk, when pre-
sent together the risk is multiplied. Although the underlying mechan-
isms linking the development of MetS and CVD have not been con-
clusively described, MetS and CVD have genetic and environmental
origins [3,4] while progression of MetS to CVD may result from insulin
resistance, neurohormonal activation and chronic inflammation, pro-
cesses that can be delayed by lifestyle changes, risk factor modification
and pharmaceutical therapy [5]. Therefore, individuals with MetS and
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at high risk for future CVD should be identified for targeted prevention
and therapy.

Pregnancies complicated by gestational hypertension (GH) or pre-
eclampsia (PE) are associated with increased risk of MetS postpartum
[6-11] in high income countries. GH is new onset hypertension (after
twenty weeks of pregnancy or within 12 weeks postpartum) without
evidence of end organ damage such as proteinuria, renal, liver, cardiac
or neurological complications while PE is new onset hypertension with
end organ damage [12]. GH and PE have both been associated with a 2-
fold or greater risk of future CVD, premature CVD related deaths and
type 2 diabetes compared with normotensive pregnancies [13-16]. The
increased risk for MetS and CVD after GH or PE suggests a shared
pathway [9,17,18]. Thus, GH and PE have been recognized as cardiac
risk factors [19] for closer postpartum follow-up in high-income
countries [10,20,21]. While CVD-mortality has declined in both men
and women in the United States, stagnation in younger adults, espe-
cially women under the age of 55 years [22], partly as a result of fe-
male-specific CVD risk factors such as GH and PE has been observed
[23]. The association between GH and PE and CVD has not been well
documented in low and middle-income countries (LMIC) especially in
sub-Saharan Africa (SSA), a region heavily burden by CVD and CVD-
related deaths [24]. In SSA this association may be stronger due to the
high burden of PE and GH. Understanding the risk of postpartum MetS
and risk of CVD can inform care after GH and PE in LMIC and globally.

In this prospective cohort study in Nairobi, Kenya, we compared the
prevalence of MetS and that of its components between women whose
most recent pregnancies were complicated with GH or PE versus those
who had normotensive pregnancies. We hypothesized that women with
recent GH or PE would have a higher risk of MetS at six months post-
partum when compared to women without these pregnancy complica-
tions.

2. Methods
2.1. Study design and setting

This was a prospective cohort study to compare the risk of MetS
among women with versus those without GH or PE at 6 months post-
partum at Kenyatta National Hospital (KNH), the largest national
teaching and referral hospital in Nairobi, Kenya. KNH provides low and
high-risk obstetric care and conducts more than 10,000 deliveries an-
nually, 5% of which are complicated by GH and PE. The study was
approved by the University of Nairobi/KNH Ethical Review Committee
and University of Washington’s Institutional Review Board. All parti-
cipants signed written informed consent.

2.2. Study population

Postpartum women with or without GH or PE, who were stable and
ready for discharge were screened for eligibility. Women were eligible
if they were: HIV uninfected, not intending to become pregnant for at
least 3years, aged 28 years or older and did not have conditions sug-
gestive of prepregnancy MetS such as pregestational diabetes, chronic
hypertension, malignancy, renal, hepatic or biliary disease. We ex-
cluded women who used statins, insulin, oral hypoglycemic agents, or
antihypertensives before onset of pregnancy. Only women who had
delivered at 28 weeks or greater, had medical records, were planning to
live within 50 kilometres from the hospital so as to be followed for at
least 6 months and to undergo physical examination and blood sample
collection were recruited.

2.3. Definition of exposure
Potential participants were categorized as exposed if they had GH or

PE and unexposed if they were normotensive using in-patient records
including BP measurements at screening prior to discharge. We used the
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International Society for the Study of Hypertension in Pregnancy
(ISSHP) 2018 classification guidelines to define PE as new onset ele-
vation of blood pressure ([BP] = 140/90 mmHg at least 2 hours apart
at rest, after 20 weeks of pregnancy and before 12 weeks postpartum)
with evidence of end organ damage such as proteinuria, renal, liver,
cardiac or neurological complications and GH as new onset elevation of
BP without evidence of end organ damage [12]. We excluded women
who were known to have gestational diabetes mellitus.

2.4. Enrollment procedures

We enrolled women who returned to the study clinic within
12 weeks postpartum. Each participant underwent a structured inter-
view to collect sociodemographic, family and past medical history
followed by measurements of BP (mmHg), weight (kilograms), height
(centimeters), hip circumference (centimeters), and waist cir-
cumference ([WC]) centimeters). The BP was measured using a cali-
brated automatic BP recording device, OMRON®, at least 10 minutes
after the participant arrived at the clinic. As per the recommendations
of the Seventh Report of the Joint National Committee on Prevention,
Detection, Evaluation, and Treatment of High BP, three readings were
taken at least 10 minutes apart using a cuff that encircles at least 80%
of the arm while seated at rest and then averaged [25]. We measured
weight using a calibrated electronic scale with subjects in light clothing
and without shoes, height using a dropdown ruler, WC using a non-
stretchable tape at the approximate midpoint between the lower margin
of the last palpable rib and the top of the iliac crest and widest hip
circumference. Measurements were repeated twice and averaged if
within 1 centimeter but repeated if exceeded 1 centimeter (discrepant).
We computed the body mass index (BMI). All study procedures were
conducted by trained research study nurses. A trained community
health worker and research study nurse called enrolled participants
monthly to update contacts and addresses and remind them of the ap-
pointment at 6 months postpartum.

2.5. Postpartum follow-up and study procedures

Study subjects underwent structured interviews, measurements of
BP, weight, height and WC and blood draws. Blood samples were col-
lected from the antecubital vein 9-12h after fasting into evacuated
blood collection tubes with ethylenediaminetetraacetic acid antic-
oagulant (BD Vacutainer®) for lipids or a serum separator gel for glu-
cose. Samples were inverted gently 5-10 times, stored on ice, cen-
trifuged in a refrigerated centrifuge at 1500 rpm for 30 minutes to
isolate the plasma fraction at 4 °C and then placed into an ice bath at
2-4°C within 2hours of collection. Plasma and serum aliquots were
kept frozen at —80°C at the University of Nairobi laboratory, then
batched and shipped to Seattle, USA for testing by the University of
Washington Department of Laboratory Medicine’s Research Testing
Service. On the day of analysis, the specimens were thawed and mixed
thoroughly. Serum lipids and glucose were quantified using the
Beckman Coulter AU5812 automated chemistry and immunochemistry
analyzer using enzymatic assays.

2.6. Outcome

The primary outcome, postpartum MetS was diagnosed if a parti-
cipant had 3 or more of the 5 components of the 2009 MetS consensus
criteria: 1) abdominal obesity (WC = 88 cm), 2) elevated fasting TG
(=150 mg/dL) or its treatment, 3) low HDL-cholesterol (< 50 mg/dL)
or its treatment, 4) elevated BP (systolic BP = 130 or diastolic
BP = 85mm Hg or treatment for hypertension), and 5) elevated
FPG = 100 mg/dL or its treatment [26].
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2.7. Sample size and statistical analysis

We assumed the risk of MetS to be 20% in hypertensive versus 5% in
normotensive women and estimated that we would require 180 women
(60 exposed versus 120 unexposed) to detect the 15% difference in risk
of MetS with 80% power and alpha level of 0.05. To compare the
baseline sociodemographic, physical and reproductive characteristics
and the 6-month postpartum risk of MetS between women with and
without GH or PE, we used Student t-tests and nonparametric Wilcoxon
rank sum tests for continuous variables and Pearson’s chi-square tests or
Fisher's exact tests for categorical variables. We obtained crude and
adjusted relative risk estimates using a generalized linear model with a
Poisson distribution link and adjusted for potential confounding vari-
ables that were determined a priori to be related to both the exposure
and the outcome. These potential confounding variables included ma-
ternal age, level of education, body mass index, hormonal contra-
ception, breastfeeding, and marital and employment status. P-va-
lues < 0.05 were considered statistically significant. All analyses were
conducted using STATA® version 13. College Station, TX: StataCorp LP.

3. Results
3.1. Baseline characteristics of study participants

From November 2016 to July 2018, we followed 213 women from
enrollment until 6 months postpartum. Overall, 194 (91%) completed
all the study procedures (Fig. 1). Of these, 63 (32%) had either GH or
PE while 131 (68%) had normal blood pressure (BP) during their most
recent pregnancies. Most baseline sociodemographic, reproductive
characteristics and physical measurements at enrollment were similar
between the two groups (Table 1). However, we observed some dif-
ferences; specifically, women with prior GH or PE were more likely to
have delivered an infant with a lower mean birthweight (2516.1g
versus 3323.6 g, p < 0.001) and at a lower mean gestational age (36.1
versus 38.8 weeks, p < 0.001), and were more likely to have a still-
birth or neonatal death (28.6% versus 6.1%, p < 0.001) higher parity
(mean 4 versus 3, p = 0.049), higher body mass index (BMI) = 30 kg/
m? (60.7% versus 43.8%, p = 0.03) and to have exclusively breastfed
their infant (75.6% versus 54.5%, p = 0.01). The mean systolic and

Screened eligible
(n=266)
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diastolic BP were also significantly higher among the exposed com-
pared to the unexposed women (134.0 versus 116.8 and 90.1 versus
78.7 mmHg respectively, p < 0.001) (Table 1).

3.2. Physical and biochemical characteristics of participants at six months
postpartum

At the six-month follow-up visit, exposed women had significantly
higher mean systolic (132.6 versus 119.1 mmHg) and diastolic (89.2
versus 79.1 mmHg) BP compared to normotensive women (p < 0.001)
(Table 2). Nearly one quarter (n = 15 out of 63[23.8%] of exposed
women versus less than one tenth of unexposed women (n = 12 out of
131 [9.1%], p = 0.006) had elevated BP = 140/90 mmHg, p < 0.001.
Exposure to GH or PE was associated with a trend towards higher mean
serum triglycerides (TG) levels (95.7 versus 80.2 mg/dl, p = 0.05) and
higher mean serum remnant cholesterol levels (19.1 versus 16.1 mg/dl,
p = 0.05) compared to the unexposed. There was no difference in mean
levels of serum total cholesterol, HDL-cholesterol, FPG, weight, WC,
BMI and proportion with BMI = 30 Kg/m? between the exposed and
normotensive women.

3.3. Prevalence of postpartum metabolic syndrome and its components at
six months postpartum

The prevalence of MetS was significantly higher in women who
were exposed to GH or PE (n = 22 of 63, 34.9%) compared to those
who were not ([n = 15 of 131, 11.5%], p < 0.001) (Fig. 2). Compared
to the unexposed, exposed women were significantly more likely to
have elevated BP (systolic BP = 130 or diastolic BP = 85 mmHg or
treatment for hypertension [n = 28, 44.4% versus n = 20, 15.6%,
p < 0.001]), TG = 150mg/dl (n =10, 15.9% versus n =7, 5.5%,
p = 0.02) and FPG = 100mg/dl (n =5, 7.9% versus n = 2, 1.6%,
p = 0.03). WC = 88cm and HDL-cholesterol < 50 mg/dl were most
common MetS criteria, however they were not statistically significantly
different between women with and without GH or PE.

In unadjusted analysis, the risk of MetS was three times greater in
women exposed compared to those who were not exposed to GH or PE
(Relative Risk (RR) 3.05, 95% Confidence interval (CI) [1.70,5.47],
P < 0.001 (Table 3). The associations persisted when adjusted for

Fig. 1. Study participants. GH, Gestational hy-
pertension, new onset hypertension after twenty
weeks of pregnancy or within 12 weeks postpartum
without symptoms or signs of end organ damage such

Withdrawn before enrollment (n=20)
Relocated before enrollment(n=14)

Not traceable before enrollment (n=19)

as proteinuria, renal, liver, cardiac or neurological
complications; PE, Preeclampsia, new onset hy-
pertension after twenty weeks of pregnancy or within
12 weeks postpartum with symptoms or signs of end
organ damage such as proteinuria, renal, liver, car-
diac or neurological complications.

Enrolled and followed until 6 months

(n=213)

v

.

Exposed (GH or PE)

(n=70)

Unexposed (No GH or PE)

(n=143)
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Completed six-month follow-up and procedures

(n=63)

Completed six-month follow-up and procedures
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Table 1

Baseline characteristics of study participants.
Characteristic GH" or PE® N = 63 Normotensive N = 131 P value

n (%) or mean *+ SD n (%) or mean + SD

Age, years 33.4 = 3.6 32.8 = 4.1 0.33
=35 18 (28.6) 45 (34.3) 0.42
Married 61 (96.8) 124 (94.7) 0.50
Secondary or higher education 41 (65.1) 95 (72.5) 0.33
Employed 45 (71.4) 103 (78.6) 0.27
Preconception hormonal contraception 33 (52.4) 7 (58.8) 0.40
Parity 4 =2 3=x1 0.049
Gestation (weeks) 36.1 = 3.7 38.8 £ 2.0 < 0.001*
Maternal weight, Kg 745 = 14.1 722 = 13.1 0.25
Height (cm) 141.4 = 421 141.8 + 41.1 0.94
Waist circumference, cm 97.0 = 17.0 945 + 9.4 0.29
Hip circumference (cm) 109.3 = 16.2 107.2 = 9.5 0.35
Waist-hip ratio > 0.85, cm 44 (68.6) 98 (76.2) 0.41
Infant birthweight, grams 2516.1 + 995.3 3323.6 * 617.7 < 0.001*
Male infant sex 33 (52.4) 69 (52.7) 0.97
Stillbirths or neonatal deaths 18 (28.6) 8 (6.1) < 0.001*
Exclusive breastfeeding 34 (75.6) 67 (54.5) 0.01*
SBP, mm Hg 134.0 = 21.7 116.8 = 13.9 < 0.001*
DBP, mm Hg 90.1 + 15.8 78.7 = 10.7 < 0.001*
Body mass index (kg/m?) 31.9 = 5.7 30.7 = 5.9 0.19
>30 (obese) 37 (60.7) 56 (43.8) 0.03*

Values are in n (%) or mean + SD. SD, standard deviation; "GH, Gestational hypertension, hypertension occurring after twenty weeks of pregnancy or within
12 weeks postpartum without symptoms or signs of end organ damage such as proteinuria, renal, liver, cardiac or neurological complications; *PE, Preeclampsia,
hypertension and symptoms or signs of end organ damage such as proteinuria, renal, liver, cardiac or neurological complications; SBP, Systolic blood pressure; DBP,

Diastolic blood pressure; *p < 0.05.

Table 2

Physical and biochemical characteristics at six months postpartum.
Characteristic GH'orPESN = 63  Normotensive P value

N =131

SBP, mmHg 132.6 + 18.4 119.1 13.7 < 0.001*
DBP, mmHg 89.2 = 13.1 79.1 10.3 < 0.001*
BP = 140/90 mmHg 15 (23.8) 12 (9.2) 0.006*
Total cholesterol 177.8 = 36.6 174.6 = 31.9 0.56
Triglycerides 95.7 + 50.6 80.2 = 53.5 0.053
HDL-cholesterol 50.6 = 11.1 49.9 = 10.1 0.65
LDL-cholesterol 108.0 = 30.4 108.7 = 26.7 0.88
Remnant-cholesterol 19.1 = 10.1 16.1 = 10.7 0.053
Fasting plasma glucose (mg/dl)  81.2 + 18.8 77.1 = 8.1 0.10
Weight (kg) 76.8 = 15.3 74.7 = 13.4 0.34
Waist circumference (cm) 95.6 + 12.4 95.2 + 11.4 0.79
Body mass index (kg/m?) 32.8 + 6.2 319 + 6.0 0.31
=30 (obese) 41 (65.1) 76 (58.9) 0.30

Values are in n (%) or mean = SD. SD, standard deviation; "GH, Gestational
hypertension, hypertension occurring after twenty weeks of pregnancy or
within 12 weeks postpartum without symptoms or signs of end organ damage
such as proteinuria, renal, liver, cardiac or neurological complications; SpE,
Preeclampsia, hypertension and symptoms or signs of end organ damage such
as proteinuria, renal, liver, cardiac or neurological complications; SBP, Systolic
blood pressure; DBP, Diastolic blood pressure; HDL, high density lipoprotein,
LDL-low density lipoprotein; *p < 0.05.

maternal age, level of education, hormonal contraception, breast-
feeding, body mass index, marital and employment status. In adjusted
analysis, the risk remained three times or greater for MetS (RR 3.01,
95% CI [1.58,5.71], p = 0.001, BP = 130/85 mmHg or treatment for
hypertension (RR 3.35 95% CI [2.04,5.51], p < 0.001, hyper-
triglyceridemia (RR 3.25 95% CI [1.16,9.10] p = 0.01, and fasting
hyperglycemia (RR 6.20 95% CI [1.07,35.76], p = 0.03). There was no
statistically significant difference in the prevalence of low HDL-cho-
lesterol and high WC.

4. Discussion

In this prospective study, we found that at six-months postpartum,
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relatively young women exposed to new onset hypertension after the
first twenty weeks of pregnancy (gestational hypertension [GH] or
preeclampsia [PE]) had more than three times greater risk of metabolic
syndrome (MetS) compared to women who had normal blood pressures
during pregnancy in this low- and middle-income countries (LMIC)
setting. We observed three-fold or greater risk of 3 of the 5 components
of MetS at 6 months postpartum after GH or PE compared with nor-
motensive pregnancies. Women with history of GH or PE were also
more than two times as likely to have hypertension at six months
postpartum.

The prevalence of MetS of 35% among women exposed to GH or PE
in this setting is higher than those reported in previous prospective
cohorts in high-income settings that used similar criteria. Van Rijin et al
reported prevalence of MetS of 15.2% versus 4.3% after early onset PE
versus normotensive pregnancies at six months postpartum [6]. Al-
though this and our analysis were conducted at six month postpartum,
they excluded late onset PE and GH which are also associated with
increased future CVD risk. Whereas our prevalence of postpartum MetS
is higher, the relative risk is similar between the two studies. In Canada,
Smith et al observed a prevalence of MetS of 18%-18.6% in exposed
compared to 5.7-7% in unexposed women [20,27]. However, their
analysis was at one year postpartum and their study population ex-
cluded GH. The Utrecht and Hypitat Risk Assessment Study cohorts
found a prevalence of 14-16% for MetS among exposed women
[21,28]. There are no published studies on the prevalence of MetS
among postpartum women in SSA for comparison. The high prevalence
of MetS in our study, is consistent with the 40% or greater prevalence of
MetS among non-pregnant adult female population regionally, in Kenya
and Ghana [29-31]. These studies and our findings suggest that insulin
resistance, dyslipidemia, and associated inflammation, the risk factors
for MetS, are highly prevalent after GH or PE in this setting. As the MetS
is a known risk factor for CVD [2,32], our study suggests that without
intervention women exposed to GH or PE in SSA are at exceedingly high
risk of CVD.

The components of MetS that were elevated after GH or PE were
hypertriglyceridemia, high BP and high FPG. In a recent metanalysis of
24 case control and 5 cohort studies, hypertriglyceridemia was asso-
ciated with preeclampsia, suggesting a role of TG in the development of
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Fig. 2. Prevalence of the metabolic
syndrome among women with and
without gestational hypertension or
preeclampsia at 6months post-
partum. MetS, Metabolic syndrome;
GH, Gestational hypertension, new
onset hypertension after twenty weeks
of pregnancy or within 12 weeks post-
partum without evidence of end organ
damage such as proteinuria, renal, liver,
cardiac or neurological complications;
PE, Preeclampsia, new onset hyperten-
sion after twenty weeks of pregnancy or
within 12 weeks postpartum with evi-
dence of end organ damage.

I GH or PE

[ No GH or PE

PE, MetS and CVD [33-35]. Since hypertriglyceridemia may also reflect
hyperglycemia, studies using glycated hemoglobin may evaluate this
association and identify women with long standing insulin resistance
postpartum. Apart from low HDL-cholesterol, elevated serum TG may
play a significant role in CVD and a dose dependent increase in risk of
CVD and all-cause mortality from hypertriglyceridemia has been de-
scribed [33-35]. The dyslipidemia in postpartum MetS in other settings
have been from low HDL-cholesterol and high triglycerides in addition
to high total cholesterol. We did not observe a similar trend probably
due to the high prevalence of hypercholesterolemia in our population.
The slight increase in remnant cholesterol an independent risk factor of
ischemic heart disease warrants further evaluation [36-40]. Post-
partum hypertension and fasting hyperglycemia have been reported in
multiple studies estimating the risk of MetS from 3 months to decades
postpartum [17,41,42]. Our results therefore suggest that hyper-
triglyceridemia, hypertension and insulin resistance are the most af-
fected components of MetS after GH or PE in this setting and should be
considered in monitoring and potential interventions to reduce risk of
CVD in these women. We will follow this cohort until 3 years post-
partum to for these outcomes.

As the first study of postpartum MetS in SSA setting, our study

supports the need for structured care and interventions to reduce CVD
risk after GH or PE [6-8,11,17,20,23,42,43] in similar settings and
globally. Even though the evidence GH and PE increase the risk of CVD
continues to grow in high income settings, this burden has not pre-
viously been estimated in sub-Saharan Africa (SSA), where three
quarters of global annual CVD-related deaths occur [24,44]. This is
especially important because these women are relatively young and
younger adults, especially younger women below 55 years, continue to
experience high CVD morbidity and mortality rates [22] partly due to
female-specific CVD risk factors, including GH or PE [2,23,45].

Our study had several strengths. First, to the best of our knowledge,
this is the first study to assess the risk of MetS among a cohort of
postpartum women following exposure to GH or PE in Kenya and the
rest of SSA. Secondly, we studied the risk of MetS after GH and PE and
not PE alone. Since GH has also been associated with increased CVD
risk, our findings are more representative of the risk of MetS after new
onset of hypertension in pregnancy.

The major limitation of our study was that by enrolling women
postpartum and not before 20 weeks of pregnancy, we may have not
completely excluded preexisting MetS or misclassified some cases of
preexisting hypertension as GH or PE. Also, due to lack of universal

Table 3
Risk of metabolic syndrome and its components at 6 months postpartum.
GH' or PE® N = 63 Normotensive N = 131 P value RR 95% CI aRRT 95% CI P value

MetS (3 or more components) 22 (34.9) 15 (11.5) < 0.001* 3.05 1.70-5.47 3.01 1.58-5.71 0.001*
BP = 130/85 mmHg or treatment 28 (44.4) 20 (15.6) < 0.001* 3.14 1.97-5.01 3.35 2.04-5.51 < 0.001*
Triglycerides = 150 mg/dl 10 (15.9) 7 (5.3) 0.02* 2.97 1.19-7.44 3.25 1.16-9.10 0.03*
HDL-cholesterol < 40 md/dl 32 (50.8) 66 (50.4) 0.96 1.01 0.75-1.36 0.97 0.72-1.31 0.85
Fasting plasma glucose = 100 mg/dl 5(7.9) 2(1.5) 0.03* 5.20 1.04-26.06 6.20 1.07-35.76 0.04*
Waist circumference > 88 cm 47 (74.6) 96 (73.3) 0.85 1.02 0.85-1.22 0.91 0.77-1.06 0.22

Values are in n (%); 'GH, Gestational hypertension, hypertension occurring after twenty weeks of pregnancy or within 12 weeks postpartum without symptoms or
signs of end organ damage such as proteinuria, renal, liver, cardiac or neurological complications; *PE, Preeclampsia, hypertension and symptoms or signs of end
organ damage such as proteinuria, renal, liver, cardiac or neurological complications; SBP, Systolic blood pressure; DBP, Diastolic blood pressure; *p < 0.05 MetS,
Metabolic syndrome; BP, Blood pressure; HDL, high density lipoprotein; *p < 0.05 RR, relative risk; aRR; adjusted relative risk; MetS, metabolic syndrome; HDL,
high density lipoprotein tAdjusted for age, education, body mass index, marital status, employment status, hormonal contraception and breastfeeding, *P < 0.05.
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screening for gestational diabetes, we were not able to completely
identify women with gestational diabetes among hypertensive and
normotensive women and this should be considered in future studies.
Due to their rarity in our study population, we did not include other
CVD risk behaviors such as smoking, alcohol consumption, physical
activity and dietary patterns in our adjusted models.

5. Conclusion

The MetS and its components, elevated blood pressure, fasting hy-
pertriglyceridemia and fasting hyperglycemia were highly prevalent at
six months postpartum among women with GH or PE in this LMIC
setting of SSA. Since MetS suggests an increased risk of future CVD,
there is an urgent need for additional longitudinal incidence, mechan-
istic and intervention studies targeting CVD prevention, such as blood
pressure and lipid lowering medications for women with GH or PE to
lower their risk of CVD.
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