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1  |  BACKGROUND

Preeclampsia/eclampsia refers to a syndrome characterized by 
the new onset of hypertension and proteinuria after 20  weeks 
of amenorrhea and/or 6  weeks postpartum in a previously nor-
motensive woman.1 Preeclampsia/eclampsia is one of the three 
leading causes of maternal morbidity and mortality worldwide: 
responsible for 50.000 maternal deaths each year.2 It is a deadly 
disease, especially in Africa, where it is the most frequent cause 
of maternal death. Not surprisingly, preeclampsia and eclamp-
sia rates are higher in developing countries because of a lack of 

prenatal care and lack of proper hospital care access.3 In sub-
Saharan Africa, preeclampsia's prevalence is 25% (varying from 
0.93% to 70% depending on the country), making it a real public 
health problem.4 A hospital-based study in Cameroon reveals a 
prevalence of 8.2% in 2009 in urban areas.5 Several women with a 
history of preeclampsia/eclampsia are not diagnosed with hyper-
tension because women-specific risk factors are not consistently 
screened for in the daily clinic. As a result, high blood pressure 
can go undetected and unmanaged for many years, especially in 
sub-Saharan Africa, where access to care remains a public health 
issue.6,7 After delivery, which is considered the best treatment for 
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Abstract
Preeclampsia/eclampsia significantly increases the risk of future hypertension. 
Several factors may be involved in this process. The purpose of this study was to 
identify them in Cameroonians. We conduct a cross-sectional study including women 
aged 18 to 45 years, who deliver between December 2011 and 2016, and were di-
agnosed and followed up for preeclampsia/eclampsia in two major obstetrical and 
gynecologic units in Yaoundé (Cameroon). Those with persistent high-blood pressure 
after 6  months were classified as persistent hypertension (PH). Associated factors 
were investigated using multivariate analysis with logistic regression and presented 
with an adjusted odds ratio (aOR) and the 95% confidence interval. 92 participants 
were included, with 30 (32.6%) with PH. The independent factors associated with PH 
were as follows: maternal age during preeclampsia above 30 years (aOR = 6.30 [1.1; 
35.4], p = .03), at least five deliveries prior preeclampsia (aOR = 1.50 [2; 6.6], p = .008), 
and family history of diabetes (aOR = 14.8 [2.6; 85.7], p = .003). About one in three 
women with preeclampsia/eclampsia will have PH. The clinician needs to pay more 
attention to the potential risk factors identified above. More appropriate strategies 
need to address the burden of this condition in the context of low resources.
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preeclampsia, it is important to continue following these women. 
Even after pregnancy, there is a risk of persistent hypertension 
and cardiovascular events.7

Although blood pressure and albuminuria in patients with pre-
eclampsia generally return to normal values in the months following 
delivery, there is now evidence that women with preeclampsia are 
more likely to develop cardiovascular diseases (CVDs) later in life.8 
Furthermore, the American Heart Association has already recognized 
preeclampsia as an independent risk factor for CVD. Over the past 
20 years, several studies have shown that women after preeclampsia 
are at increased risk of developing hypertension before 55.9 Behrens 
et al showed that women with hypertensive pregnancy disorders had 
a 30% risk of developing hypertension after pregnancy, especially in 
the first two years. In a meta-analysis by Bellamy et al, a relative risk of 
3.70 (95% Confidence interval [2.70; 5.05]) was found for persistent 
hypertension (PH) after PE. Therefore, preeclampsia raises a wake-up 
call concerning the risk of cardiovascular and renal disease in later life.

There is currently little information on the associated clinical 
factors of PH after preeclampsia in sub-Saharan African studies. 
Understanding the determinants of hypertension in women with a 
history of preeclampsia and the concomitant risk for CVDs is criti-
cal for public health policy, especially in limited resources countries. 
Thus, this study aimed to determine the factors associated with 
persistent hypertension in a group of women who had preeclamp-
sia over the last five years in Yaoundé, an urban city of Cameroon.

2  |  METHODS

2.1  |  Study design and setting

We carried out a cross-sectional study in two main obstetrical and 
gynecologic units of Yaoundé: The Yaoundé Central Hospital and 
Yaoundé Gynaeco-Obstetric and Paediatric Hospital. Study partici-
pants were recruited from December 2011 to December 2016.

2.2  |  Participants

We included all women aged 18 to 45 years diagnosed with preec-
lampsia/eclampsia during pregnancy or postpartum during five years 
(from December 2011 to December 2016) in the selected hospi-
tals. We excluded participants who had an added preeclampsia on 
chronic hypertension and women currently pregnant.

2.3  |  Sample size estimation

The sample size was estimated at 86 using Cochran's formula, con-
sidering the prevalence found by Nakimuli et al with a precision of 
10% and an error of 0.05. The sampling was consecutive.10,11

2.4  |  Data collection

Ethical approvals were obtained from the Institutional committee 
review board of the Université des Montagnes (N°2018/090/UdM/
PR/CIE), and administrative authorizations were obtained from all 
participating hospitals. Participants were identified through their 
medical records; we identified 727 cases of women with preec-
lampsia. Two hundred fifty-one records were complete, and only 
135 had available addresses of these patients, of whom eight had 
died (seven strokes and one renal failure). We contacted them by 
phone and invited them to participate in the study. Informed con-
sent was obtained from each participant before inclusion. Data were 
collected using a data collection sheet. It was first an interview to 
collect information on the past medical history, including cardio-
vascular risk factors, obstetrical history. Afterward, we performed 
a physical examination to measure weight and height for body mass 
index (BMI) calculation, blood pressure, and a complete physical 
exam. Office Blood pressure was measured according to European 
Society of Hypertension guidelines.12 After the patient was sitting 
comfortably for at least 5 min, with the back supported, feet on the 
floor, arm supported in the horizontal position on a desk or table, 
three blood pressure measurements were taken at 1–2  min inter-
vals, on the same arm, with a proper cuff size adjusted to the arm 
diameter and a validated automated device (OMRON®MX2 Basic, 
OMRON HEALTHCARE, INC. Bannockburn, Illinois 60015.CHINA), 
on two separate occasions at least 4  h apart. We considered the 
average of the last two values of each occasion. At the end of the 
interview, blood sampling was collected for lipid profile and fasting 
blood glucose.

2.5  |  Operational terms

Persistent hypertension was defined as the presence after 6 months 
of delivery of a systolic blood pressure greater than 140 mmHg and/
or diastolic blood pressure greater than 90 mmHg in women who 
experienced preeclampsia.13

2.6  |  Statistical analysis

All the data collected were analyzed using the software SPSS ver-
sion 23.0. Quantitative variables are presented with their mean and 
standard deviation (SD). Qualitative variables were expressed as 
counts and proportions. The comparison of means was made using 
the Student's T-test. Fisher's test was used to compare proportions. 
Determinants of persistent hypertension were sought using univari-
ate and multivariate analysis with logistic regression. The odds ratio 
(OR) and its 95% confidence interval are used to a described associa-
tion. The threshold of significance was set at 0.05 for all the statisti-
cal tests used.
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3  |  RESULTS

During the study period, we identified 727 cases of women with 
preeclampsia. Two hundred fifty-one records were complete, and only 
135 had available addresses of these patients, of whom eight had died 
(seven strokes and one renal failure). Of the 127 women who were 
contacted, 107 women agreed to come for an appointment, including 
11 pregnant women, four on postpartum (<6 months), and 28 who 
refused to participate. Finally, 92 participants were included in the 
study. The above is summarized in the flow chart shown in Figure 1.

3.1  |  Baseline characteristics of the 
study population

Of the 92 participants finally included, 30 (32.6%) had PH. The study 
participants’ mean age was 32.7 ± 5 years (37.43 ± 4.4 for those with 
PH and 30.45 ± 6.9 for the normotensive women), ranging between 
18 and 45. The majority of women with PH (93%) had a BMI above 
25  kg/m2. More than half of the women with PH had given birth 
to children with a low birth weight (67.9%). Very few women with 
PH had dyslipidemia (3.3%) and none consumed tobacco. None have 
been diagnosed with diabetes. Table 1 summarizes the general char-
acteristics of the study participants.

3.2  |  Factors associated to PH

In univariate analysis, we found several potential factors that could 
be associated with PH: age above 30 years at the diagnosis of preec-
lampsia (OR  =  12.5 [3; 34.5]), being married (OR  =  2.9 [1.1;7.6]), 
having a number of pregnancies or parity ≥5 (OR = 7.7 [2.3;21.6]), 
gestational age <37 weeks at the time of diagnosis of preeclampsia 
(OR = 4.3[1.5;11.9]), 24 h Proteinuria ≥5 g/l at preeclampsia diagno-
sis (OR = 2.5 [1.12;10]), or a history of first degree familial diabetes 
(OR = 5.2[1.9;14.1]) (Table 1). On multivariate analysis, the independ-
ent associated factors were parity ≥5 (aOR = 1.50; [2; 6.6]; p = .008), 
age above 30 years at the diagnosis of preeclampsia (OR = 6.3 [1.1; 
35.4]) and a familial history of diabetes (aOR  =  14.8; [2.6; 85.6]; 
p = .003). See Table 2.

4  |  DISCUSSION

In the present study, a group of women with preeclampsia between 
2011 and 2016 was contacted at least 6 months after delivery and 
examined for hypertension persistence. Our results show that of 
the 92 women who had preeclampsia, 30 (32.6%) had persistent 
hypertension at least 6  months after delivery; and the indepen-
dently associated factors were multiparity (≥5 pregnancies), a family 

F I G U R E  1  Flow chart of the study 
population
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history of diabetes, and an age greater than 30 years at the time of 
preeclampsia.

The prevalence of PH in our study population was 32.6% 
(30/92). These results are similar to those of Veerbeek et al, 
in a study conducted in the Netherlands in 2012, who found a 

prevalence of 25 to 45% depending on the type of preeclampsia, 
5  years after childbirth. Similarly, Nakimuli et al in Uganda, in a 
cohort study, reported that 34% of women with preeclampsia had 
PH.11 The situation is undoubtedly the same in the rest of sub-
Saharan Africa. Still, the low quality of medical records does not 

Variables
Overall
92 (100%)

With PH
30 (32.6%)

Without PH
60 (67.4%) OR [95% CI] p value

Marital status

Single 38 (41.3) 7 (23.3) 31 (50) 1 .024

Married 52 (56.5) 22 (73.3) 30 (48.4) 2.9 (1.1 - 7.6)

Age during PE

<30 years 50 (54.3) 5 (16.7) 45 (72.6) 1 <.001

≥30 years 42 (45.7) 25 (83.3) 17 (27.4) 12.5 (3 - 34.5)

Number of pregnancies

<5 59 (64.1) 11 (36.7) 48 (77.4) 1 <.001

≥5 33 (35.9) 19 (63.3) 14 (22.6) 5.9 (2.3 - 15.3)

Parity

<5 71 (79.3) 17 (56.7) 24 (88.8) 1 <.001

≥5 19 (20.7) 13 (43.3) 6 (9.7) 7.7 (2.3 - 21.6)

Gestational age at the diagnosis of PE

<37 weeks 54 (58.7) 24 (80) 30 (48.4) 4.3 (1.5 - 11.9) .004

≥37 weeks 38 (41.3) 6 (20) 32 (51.6) 1

Birth weight of newborn (Kg)

[1500–2500] 34 (38.6) 19 (67.9) 15 (25) 6.3 (2.4 - 16.9) <.001

[2500–3500] 48 (54.5) 8 (28.6) 40 (66.7) 1

Family history of diabetes

Yes 23 (25) 14 (46.7) 9 (14.5) 5.2 (1.9- 14.1) .001

No 69 (75) 16 (53.3) 53 (85.5) 1

Family history of hypertension

Yes 62 (67.4) 24 (80) 38 (61.3) 2.5 (0.9 - 7.1) .073

No 30 (32.6) 6 (20) 24 (38.7) 0.4(0.14 - 1.1) .073

Body mass index

<25 kg/m2 14 (15.2) 2 (6.7) 12 (19.4) 0.3 (0.06 - 1.4) .134

≥25 kg/m2 78 (84.8) 28 (93.3) 48 (80.6) 3.5 (0.73 
−16.79)

24 h proteinuria at the time of diagnosis

<5 g/24 h 1 .012

≥5 g/24 h 22 (23.9) 12 (40) 10 (19.4) 3.4 (1.3 - 9.4)

Dyslipidemia

Yes 4 (4.3) 1 (3.3) 3 (4.8) 0.7 (0.07 - 6.8) 1.000

No 88 (95.7) 29 (96.7) 59 (95.2) 1 1.000

Alcohol consumption

Yes 17 (18.7) 8 (26.7) 9 (14.8) 2.1 (0.7 - 6.2) .170

No 74 (81.3) 22 (73.3) 52 (85.2) 1 1.000

Tobacco consumption

Yes 1 (1.1) 0 (0) 1 (1.6) / 1.000

No 90 (98.9) 30 (100) 60 (98.4)

Abbreviations: PE: Preeclampsia.

TA B L E  1  General characteristics of the 
study population
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make it possible to measure the problem's full extent.11 The cause 
of PH is not established. But recent studies indicate that pre-
eclampsia and cardiovascular disease share similar risk factors, in-
cluding metabolic disturbances, inflammatory disorders, oxidative 
stress, and hypercoagulability; these common factors can lead to 
endothelial dysfunction, thus increase the likelihood of developing 
hypertension in women who have had hypertensive disorders in 
pregnancy.14,15 The cohort led by Selvaggi et al16 in Italy reported 
that 50% of women with a history of preeclampsia were hyperten-
sive 10 years after delivery. The third was already hypertensive at 
5 years after childbirth. Therefore, it is crucial to adequately mon-
itor these patients, establishing a particular schedule of visits and 
regular blood pressure monitoring, urine albumin, fasting glucose, 
and lipid balance. However, in our context, these assessments 
cannot always be performed routinely, even annually, due to lim-
ited resources. To prevent PH in addition to lifestyle modification 
(smoking cessation, healthy eating, exercise, and weight loss),1 we 
shall identify associated risk factors.

In our study, we have identified three independent associated 
risk factors. One of them, multiparity (≥5 pregnancies), represents 
87.1% of our study population. This result is similar to that found by 
Nakimuli et al11 in Uganda in 2011, which showed that 47 out of 64 
cases (73.4%) were multiparous. Chesley et al reported that among 
women with eclampsia, those who are multiparous are different and 
should be examined separately, as their study found an increased 
prevalence of chronic hypertension in 64 multiparous eclampsia sur-
vivors. Besides, Chesley et al highlighted the fact that hypertension 
in pregnancy in multiparous women was most likely an early expres-
sion of a higher risk of essential hypertension later in life.17 We also 
found that the risk of PH was higher in women aged 30 years and 
above. The older you get, the higher the risk of high blood pressure 
due to the summation of the vascular effects of atherosclerosis ac-
cumulation, as shown by the data obtained during the Framingham 

Heart Study.18 Then indeed, preeclampsia is added to these factors 
because of the endothelial lesions that have already been reported 
by Maynard et al19 This multiplication of the cardiovascular risk cer-
tainly brings the age of onset of hypertension closer, which would 
have occurred later. Advanced maternal age was associated with 
persistent hypertension in other studies.11,20

We found a family history of diabetes significantly increased the 
risk of PH (OR = 14.8; 95% CI = 2.6 - 85.6; p < .005). It is recognized 
and confirmed by numerous studies that a family history of diabetes 
reflects genetic and behavioral factors that predispose women to a 
higher risk of preeclampsia.21,22 However, we did not find studies 
in the literature that evaluated the history of familial diabetes for 
hypertension in women with a history of preeclampsia. A history of 
familial diabetes itself is already a cardiovascular risk factor.

Our findings suggest that clinicians should be vigilant in examin-
ing pregnant women with the mentioned risk factors to guide them 
on lifestyle changes, such as reducing their weight, monitoring their 
blood pressure frequently, and ensuring a better postpartum fol-
low-up. The role of health care providers is to provide patients with 
timely education, ongoing monitoring of signs and symptoms, and 
prompt management of urgent cases. Given the health context of 
low-income countries and the lack of peripheral doctors, midwives’ 
and nurses’ training in these women's initial management is essen-
tial before any transfer from urban hospitals. There is also a need to 
emphasize and raise awareness of the risks of hypertension, given 
that the number of women potentially at risk for hypertension-
related to hypertensive disorders in pregnancy is large. That routine 
follow-up could last for years or even decades, and there is an ur-
gent need to develop an algorithm to identify those women most at 
risk. In combination with the early diagnosis, the timely treatment 
of hypertension in women with a history of hypertensive disorders 
in pregnancy will reduce the cardiovascular disease burden in this 
population.

Our study has certain limitations. First, it was a cross-sectional 
study of a small group of cases. Recruitment of patients based on 
medical records was challenging, as only complete forms were us-
able. In a context where digital medical record-keeping is rare, the 
electronic medical record has proven to be an essential tool for op-
timizing patient data access and improving the quality of care ser-
vices. However, it has not been widely implemented in Sub-Saharan 
Africa.23 Furthermore, even if we had telephone addresses, some of 
them were incorrect or unavailable. Another point is that during the 
examination, the rise in blood pressure could be due to the white 
coat effect, the prevalence of which in our context is significant ac-
cording to Noubiap et al.24

5  |  CONCLUSION

About one in three women with preeclampsia/eclampsia could have 
PH. Women who experience this condition should be counselled re-
garding lifestyle modification and carefully ongoing blood pressure 
monitoring, especially for those with risk factors identified above.

TA B L E  2  Associated factors of persistent hypertension: 
multivariate analysis

Variables OR [95% CI] aOR [95% CI] p value

Being married 2.9 (1.1 - 7.6) 1.17 0.4 - 6.8 .475

Age during PE 
≥30 years

12.5 (3.34 - 5) 6.3 1.1 - 35.4 .037

Gestation ≥ 5 5.9 (2.3 - 15.3) 1.2 0.2 - 6.6 .830

Parity ≥ 5 7.7 (2.3 - 21.6) 1.50 2.0- 6.6 .008

Gestational age 
at diagnosis 
of PE 
<37 weeks

4.3 (1.5 - 11.9) 3.9 0,7 - 23.1 .124

Family history of 
diabetes

5.2 (1.9- 14.1) 14,8 2.6 - 85.6 .003

24 h proteinuria 
at the time 
of diagnosis 
≥5 g/l

3.4 (1.3 - 9.4) 1.04 0.2- 5.8 .963

Abbreviations: aOR, adjusted odds ration; PE, preeclampsia.
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