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the cardiovascular stress test are identified and long-term 
preventive action instituted.

Antenatal care (ANC) clinics in Africa are largely run 
without cardiologists. Postnatal clinics (PNC) on the other 
hand have multidisciplinary personnel including Public 
Health Physicians. Since most patients with HDP develop 
cardiovascular disease (CVD) later in life,8 we felt that 
the cardiovascular profile of women in the 6 weeks PNC 
would give an idea of indicators during ANC that point to 
later CVD, especially hypertension. Any such indicators 
should be sought at ANC registration of subsequent 
pregnancies and modulated for reduced maternal and 
child morbid-mortality. Attention to prevention is said to 

INTRODUCTION

Hypertension is one of the common problems of pregnancy 
and could lead to maternal and perinatal morbi-mortality.1 
Where present, it may result from inherent risk factors in 
the woman in the index pregnancy or as sequelae from 
previous pregnancies. Hypertensive disease in pregnancy 
(HDP) affects approximately 7%–10% of pregnancies.2 In 
Nigeria estimates suggest that 5%–10% of pregnancies 
are complicated by HDP3 and could be higher.4 In a Ghana 
series, 30% of maternal deaths were due to HDP; all 
related to eclampsia.5 Pregnancy has been called a “stress 
test for life” in women6 with those failing the test at 
increased risk of long-term cardiovascular complications.7 
Consequently, pregnancy and child birth present an 
opportunity for preventive medicine when those who fail 
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be a sign of civilization9 and should be encouraged as in 
this study.

METHODS

The study was a cross-sectional, descriptive study carried 
out on all consenting mothers on appointment at the 
6 weeks postnatal outpatient clinic of Jos University 
Teaching Hospital between April 15 and September 13, 
2013. It was approved by the Hospital Research Ethics 
Committee and all procedures followed were in accordance 
with the ethical standards of the Hospital Ethics Committee 
and the Helsinki Declaration of 1975 as revised in 2000. 
Informed consent was obtained from all subjects included 
in the study. Relevant data were obtained through an 
interviewer-administered semi-structured questionnaire 
and from the ANC folder of the index pregnancy and 
childbirth. Information sought included age, religion, 
marital status, educational attainment, and parity. This 
was followed by anthropometric data: Weight and height 
for determination of the body mass index (BMI), waist 
circumference (WC), hip circumference (HC), abdominal 
height (AH), waist-to-hip ratio (W/H), and waist-to-height 
ratio (W/Ht).

The minimum sample size was determined using the 
formula N = Z2 PQ/d2 where Z = standard deviation score 
at 95% (1.96), P = incidence of chronic hypertension from 
an obstetric predictor from a previous study (14.8%),10 
Q = complimentary probability, (1 − P) = 1–0.148 (0.852), 
d = error margin (5%); which came to 135 subjects. Weight 
was measured in kilograms to the nearest 0.5 kg with a 
standing beam scale, whereas height was measured to 
the nearest 0.1 m using an attached stadiometer. WC was 
measured midway between the lower ribs and iliac crest 
with a flexible tape in expiration, and the HC measured at 
the level of the trochanters. All these were in centimeters. 
The AH was measured with the abdominometer 
conceptualized by BNO which has been piloted and found 
to be a valid anthropometric measure.11 Blood pressure 
was measured by standard sphygmomanometry and blood 
pressure ≥140/90 mmHg defined hypertension.

Microsoft Office Excel 2007 was used for data entry and 
cleaning while SPSS version 20, manufactured by IBM, 
New York, USA Statistical software was used for the 
analysis. Logistic regression was used to outline the likely 
positive predictors of hypertension with a P ≤ 0.05 defining 
statistical significance.

RESULTS

Over the study period, 136 women attended the PNC 
supervised by HAA. Their ages ranged from 18 to 41 years 
with a mean (standard deviation [SD]) of 29.73 (5.46) years. 
One hundred and ten were Christians, and 26 were Muslims. 
Most of them (135) were married; with only 1 being single. 
The educational attainment was 10 for primary, 47 for 
secondary, and 79 for tertiary. They were engaged in various 
occupations, the most common being homemakers and 
business women, 25.7% and 22.8%, respectively. Parity 
ranged from 1 to 8 with a mean (SD) of 2.5 (1.5).

To be able to determine what anthropometric and obstetric 
factors would predict development of hypertension 
postpartum, the study population was subgrouped into 
3 for comparison as follows: A – Normal blood pressure 
during ANC registration and remaining normotensive at 
6 weeks PNC, B – Normotensive at ANC registration and 
hypertensive at 6 weeks PNC, and C – Hypertensive at 
ANC registration. The groups had 116, 8 and 12 subjects 
respectively. Table 1 shows summary data and comparison 
between the three groups.

Using one-way ANOVA, the between-group difference 
for the different variables turned out as shown in 
Table 1. Variables not shown in the table but relevant 
for the study showed between-group difference as 
follows: Age, not significant (P = 0.178), velocity of 
weight gain, not significant (P = 0.569), age at first 
pregnancy, not significant (P = 0.355), birth weight of 
baby, significant (P = 0.02). For categorical variables, 
between-group differences turned up as follows: History 
of developing hypertension in previous pregnancy, 
significant (P = 0.000), mode of delivery, significant (P = 0.05).

Table 1: Comparison of anthropometric data between study groups
Variable Whole group (n=136) Sub‑group A (n=116) Sub‑group B (n=8) Sub‑group C (n=12) F P

Parity 2.5 (1.5) 2.4 (1.4) 3.5 (1.9) 3.1 (2.0) 3.22 0.043*
Weight (kg) 67.39 (12.28) 66.2 (10.6) 70.9 (22.4) 77.0 (15.4) 4.86 0.009*
Height (m) 1.59 (0.06) 1.59 (0.07) 1.65 (0.08) 1.63 (0.10) 4.67 0.011*
WC (cm) 87.84 (11.77) 86.5 (11.2) 92.3 (14.4) 97.8 (10.3) 6.05 0.003*
HC (cm) 101.73 (11.13) 100.7 (10.5) 104.1 (16.4) 110.0 (10.1) 4.14 0.018*
AH (cm) 33.64 (23.42) 31.8 (20.1) 41.3 (28.4) 47.2 (30.3) 3.29 0.040*
BMI (kg/m2) 26.55 (4.57) 26.2 (3.9) 25.8 (7.6) 29.0 (5.4) 2.43 0.092
W/H 0.86 (0.08) 0.86 (0.09) 0.89 (0.06) 0.89 (0.04) 0.981 0.378
W/Ht 0.55 (0.08) 0.55 (0.08) 0.56 (0.08) 0.62 (0.06) 4.02 0.020*
Data represent mean (SD). *Statistically significant difference. W/H – Waist‑to‑hip ratio; W/Ht – Waist‑to height‑ratio; SD – Standard deviation; BMI – Body mass index; 
WC – Waist circumference; HC – Hip circumference; AH – Abdominal height
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The continuous variables which showed significant 
between-group di f ferences  were subjected to 
post hoc analysis and the difference for parity was 
with subgroups A and B (P = 0.038); for weight, it 
was with subgroups A and C (P = 0.003); for height, 
it was with subgroups A and B (P = 0.014); for WC, 
it was with subgroups A and B (P  = 0.001); for 
HC, it was with subgroups A and C (P = 0.006); for AH, it 
was with subgroups A and C (P = 0.02).

DISCUSSION

Obstetric encounters present an opportunity for preventive 
cardiology, which most times are not taken to the advantage 
of the woman; largely due to the nonexistence of 
obstetric-cardiac clinics. As stated by van der Merwe 
et al.,12 waiting times for response from the cardiologist to 
whom a pregnant woman with suspected cardiac morbidity 
encumbers ANC and result in poor outcomes. Driven 
by the mantra that “Attention to prevention is a sign of 
civilization,” this study used the opportunity presented by 
the 6 weeks PNC to determine what could be described as 
candidate predictors of hypertension during ANC.

The study found that the traditional anthropometric 
indices that drive the development of hypertension also 
predict the development of hypertension to a statistically 
significant level. These were weight, WC, HC, and W/H. 
A new anthropometric index AH was also significant and 
given its simplicity has great utility in this area. It has 
been shown to assess visceral fat that other measures may 
miss;13 with the ability to predict blood pressure better than 
other measures of central obesity. In this population, its 
correlation using a portable simple appliance gives validity 
to this local adaptation. If raised at ANC registration, these 
should be addressed to avoid the development of HDP 
which carries variable morbi-mortality risks in pregnancy 
and child birth as well as on the long run.14 These indices 
define obesity, a chronic disease often neglected because 
of body size perception. The excess fat, especially when 
in ectopic locations, such as the visceral organs secretes 
metabolically active substances which mediate auto, para, 
and endocrine actions leading to various components of 
the metabolic syndrome.15 Iyoke et al. studying an African 
obstetric population found that early pregnancy obesity was 
associated with wide-ranging poor feto-maternal outcomes 
that increase the risk of pregnancy and childbirth-related 
morbi-mortality.16 WC, HC, and BMI (though not significant 
here despite the tendency; P = 0.092) were among the 
anthropometric variables found to diagnose obesity in 
pregnant Nigerians by Okereke et al.17 Whereas Okereke 
et al.17 found W/H significant, it has been said not to be 
helpful in practical risk management as both could fall 
equally keeping the ratio the same. Consequently, W/Ht 
was preferred as a better anthropometric tool to screen 

for and manage obesity.18 Interestingly, that was also our 
finding. AH, a new anthropometric index, which has been 
found a better indicator of obesity in our population11 also 
showed here to be a better discriminator of obesity risk 
than BMI.

Mode of delivery especially by cesarean section (C/S) also 
as shown in this study predicted risk of hypertension at 
PNC. Such histories on ANC registration should result in 
surveillance for HDP under skilled personnel. C/S rates 
are higher in women with HDP as many would develop 
preeclampsia.19 Infact Singh et al. in Sokoto Nigeria1 showed 
that induction of labor and C/S rates were 5 times higher 
in women with HDP. C/S is also one of the morbidities of 
obese women.20 Preterm delivered women are more likely 
to report HDP and to develop hypertension in later years.

That history of hypertension in a previous pregnancy was a 
significant predictor and did not come as surprise. Although 
preeclampsia/eclampsia would usually resolve after the 
delivery, hypertension could persist after delivery21 and 
usually antedate high rates of cardiometabolic disease in 
subsequent years.22 The mechanism linking preeclampsia 
with future CVD vary, including preexisting risk factors 
and endothelial dysfunction which is a regular feature of 
such pregnancies.23 Therefore, including pregnancy history 
in the assessment of CVD risk in women is a pragmatic 
step in CVD control.24 In the same vein, history of big 
babies in previous pregnancies significantly accorded 
with the presence of hypertension at the PNC visit. 
Prepregnancy BMI and by extension indices of obesity 
influence birth weight.25 With these women manifesting 
anthropometric indices of obesity on ANC registration 
and showing propensity for becoming hypertensive, it is 
not surprising that their chances of having macrosomic 
babies with interventional delivery are high. A Zambian 
study has shown that mothers of macrosomic babies are 
more likely than their counterparts with normal weight 
babies to develop HDP, be obese, and have greater C/S and 
interventional delivery rates.26

CONCLUSION

Since most women would undergo the cardiovascular 
stress test of pregnancy, efforts should be made to 
determine what would predispose them to HDP and 
result in poor feto-maternal outcomes. Health education 
and appropriate nutrition to avoid obesity, and weight 
management if already existing are therefore crucial. 
Previous pregnancy history of HDP, macrosomic births and 
premature delivery (spontaneously and by C/S) should also 
alert the caregiver to adequate steps aimed at averting a 
recurrence. These would alleviate the cardiac morbidity in 
postreproductive years as those patients could come down 
with persistent hypertension, cardiac failure, stroke, and 
renal failure.27
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