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Background
Preeclampsia is a multisystem disorder that is characterized 
by new-onset hypertension (HTN) with proteinuria or mul-
tisystem dysfunction occurring after the 20th week of ges-
tation.1,2 This disorder complicates about 2%–8% of all 
pregnancies globally.3 The prevalence of preeclampsia in 
Ghana is estimated to be between 6.55% and 7.03%.4,5 
Preeclampsia is associated with both maternal and perinatal 
complications,2,6 and it is currently the leading cause of 
maternal mortality in Ghana.7 The etiology of preeclampsia 
is unclear, hence, the difficulty in formulating strategies for 
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effective prevention or management. For a long time, it has 
been thought that the delivery of the fetus and placenta 
resolves the symptoms and effects of preeclampsia.8 
However, the onset can be sudden in the postpartum 
period8,9 after the fetus and placenta have been delivered.

Postpartum preeclampsia, a condition that develops 
after the baby is delivered, is defined as a systolic blood 
pressure (SBP) ⩾ 140 mmHg and/or diastolic blood pres-
sure (DBP) ⩾ 90 mmHg on at least two occasions, and pre-
senting more than 48 h after delivery and before 6 weeks 
postpartum, with or without proteinuria.8–10 Postpartum 
preeclampsia can occur regardless of whether a woman 
had preeclampsia during pregnancy or not. It could result 
from an antepartum preeclampsia that persists after deliv-
ery of the fetus and placenta (known as persistent postpar-
tum preeclampsia—PPE) or a preeclampsia that develops 
de novo after delivery of the fetus and placenta in a woman 
who was normotensive during pregnancy (known as new-
onset postpartum preeclampsia—NOPPE).9

Like antepartum preeclampsia, there is evidence impli-
cating postpartum preeclampsia in increasing hospital re-
admissions, maternal morbidity, and mortality.11–14 There is 
a paucity of data on the risk factors of postpartum preec-
lampsia in sub-Saharan Africa, a setting where the incidence 
of hypertensive disorders of pregnancy is high and also a 
leading cause of maternal mortality. The early identification 
of women at high risk of developing postpartum preeclamp-
sia could favorably impact maternal morbidity and mortal-
ity through prompt and effective diagnosis and management 
of this disorder. This study, therefore, evaluated the risk fac-
tors of postpartum preeclampsia among women presenting 
with the disorder. The knowledge of the risk factors would 
be helpful in formulating new strategies aimed at preven-
tion, early identification of at-risk women, diagnosis, and 
enhancing timely treatment of this disorder.

Methods

Study design and study setting

A hospital-based case–control study was conducted at the 
obstetrics and gynecology (O&G) units of the Komfo 
Anokye Teaching Hospital (KATH) and the Kumasi 
Regional Hospital (KRH). Both hospitals are located in 
Kumasi in the Ashanti Region of Ghana. Kumasi has an 
average population of 4,780,380 (Ghana Statistical 
Service, 2012). KATH is the second largest tertiary hos-
pital in Ghana, and with a thousand bed capacity, it serves 
as a major referral center offering health services to sev-
eral regions across Ghana. KRH is a principal care hospi-
tal in south-central part of Kumasi and offers its services 
to 56 communities, which constitute about 400,000 peo-
ple. The combined annual deliveries for both hospitals 
during the study period was about 10, 000 deliveries. 
This was verified through the hospital database and 
annual reports.15,16

Ethical approval and consent to participate

The Committee on Human Research, Publications and 
Ethics (CHRPE) (CHRPE/AP/037/18), School of Medical 
Sciences, Kwame Nkrumah University of Science & 
Technology (KNUST), Research and Development Unit of 
the KATH and O&G unit of KRH approved the study pro-
tocol. Written informed consent in the form of a signature 
or fingerprint was also obtained from each participant 
prior to enrollment in this study.

Justification of sample size

The estimated minimum sample size for this case–control 
study was calculated as 63 for each case and control using 
the formula as described by Charan and Biswas.17

n = sample size, R = the proportion of cases to control, 
which was chosen as 1 based on the expected rareness of 
cases, Zα/2 = 1.96, is the standard normal variate for level 
of significance at type I error of 5%= Z0.05/2 = Z0.025 = 1.96 
(from the Z statistical table), Zβ = 0.84, standard normal 
variate for power or type 2 error. For the purpose of this 
study, 80% was used = Z0.20 = 0.842 (from the Z statistical 
table), d = 0.25, expected mean difference between case 
and control, 0.25 was used for the purpose of this study, 
and standard deviation (SD) = 0.5, the SD. In total, we 
recruited 130 study participants.

Study participants

Using a simple random sampling technique, a total of 130 
participants, comprising 65 cases (women with postpar-
tum preeclampsia) and 65 controls (postpartum women 
who were normotensive before, during, and after preg-
nancy) under clinical management at the O&G department 
of KATH and KRH, were consecutively recruited into this 
study. For this case–control study, women who had ele-
vated blood pressure within 48 h to 6 weeks after delivery 
were recruited as cases, and normotensive postpartum 
women were recruited as controls. The cases were identi-
fied and recruited by a qualified obstetrician/gynecologist 
using the American College of Obstetricians and 
Gynecologists3 Practice Bulletin. The cases were classi-
fied into new-onset postpartum preeclampsia (NOPPE) 
and persistent postpartum preeclampsia (PPE). Age-
matched healthy women who were normotensive before, 
during, and after pregnancy were enrolled as controls.

Definition of terms

NOPPE refers to women who had elevated blood pressure 
within 48 h to 6 weeks after delivery. PPE refers to women 
who had antecedent intrapartum elevated blood pressure 
and remained so after birth. Normotensive postpartum 
women refer to women who were normotensive through-
out pregnancy and after delivery.
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Eligibility criteria

All recruited participants were women who had delivered 
within the study period, irrespective of their parity, but 
developed HTN between 48 h and 6 weeks postpartum. 
Also, women who were normotensive before, during, and 
after delivery and had no medical history of diabetes, HIV/
AIDS, and renal failure were included as controls. Women 
with a history of chronic HTN and those who developed 
HTN before 48 h and after 6 weeks post-delivery were 
excluded. Women with a history of diabetes, HIV/AIDS, 
renal failure, and those who refused to give informed writ-
ten consent were also excluded from this study.

Questionnaire administration

A self-constructed, well-structured, closed-ended ques-
tionnaire was developed by a review of related litera-
ture.8,18,19 The developed questionnaire was pre-tested and 
administered to each participant to obtain information on 
socio-demographic data; maternal lifestyle factors such as 
smoking and alcohol consumption before and during preg-
nancy, contraceptive use (defined as use of combined oral 
pills, progesterone only pill, injectable contraceptives and 
barrier methods of birth control prior to conception), pain 
medication use, change of partner, physical activity 
(defined as at most 30 min of moderate-intensity aerobic 
activity daily), educational status, antenatal attendance, 
family history of HTN, residence, ethnicity, marital, and 
occupational status. A complete present and past obstetric 
history such as personal and family history of preeclamp-
sia or eclampsia, systolic and DBP, infant birth weight, and 
pregnancy characteristics (gravidity, singleton/multiple 
gestation, gestational age at diagnosis of preeclampsia or 
eclampsia and at delivery, mode of delivery, antihyperten-
sive treatment) were also obtained. All the information 
obtained from each subject was reviewed through the hos-
pital database, see supplemental material.

Statistical analysis

The data obtained was entered into Microsoft Excel. 
Statistical analysis was performed using GraphPad Prism 
version 5.0 for Windows (GraphPad Software Inc., Los 
Angeles). The Shapiro-Wilk normality test was used to test 
the data for a normal distribution. Categorical variables 
were compared using chi-square and Fischer’s exact test. 
For data that assumed Gaussian distribution, comparison 
between two groups was performed using unpaired t-test 
while one-way analysis of variance (ANOVA) was used to 
compare the means of more than two groups. Logistic 
regression was used for univariable and multivariable 
analysis, multivariable logistic regression was performed 
to measure the degree at which more than one independent 
variable (predictors) and more than one dependent varia-
ble (responses) are linearly related. Continuous data were 

reported as mean ± SD while categorical data were 
reported as proportions and percentages. Statistical signifi-
cance level was considered at p < 0.05.

Results

Demographic characteristics of the study participants are 
shown in Table 1. The cases, grouped into PPE and 
NOPPE, showed that the PPE group presented with the 
highest mean age (31.56 ± 8.06) followed by the NOPPE 
group (29.70 ± 6.62), with the controls presenting the low-
est mean age (28.77 ± 6.37). However, there was no statis-
tically significant difference in mean ages across the study 
groups (p > 0.05). Participants were comparable in terms 
of demographic characteristics (p value > 0.05; Table 1).

The lifestyle characteristics of the study participants are 
shown in Table 2. There was a significant difference in the 
physical activity levels between the NOPPE and the PPE 
groups on comparison with the controls (p < 0.0001). 
Irregular physical activity and no exercise were signifi-
cantly high among NOPPE (51.5% and 42.4%) and PPE 
(50.0% and 43.8%), respectively. However, the majority of 
controls were engaged in regular activity (69.2%). No sta-
tistically significant difference was observed among the 
study participants in terms of alcohol use, smoking status, 
parity, and change of sexual partner. Compared to the nor-
motensive controls, family history of HTN was signifi-
cantly higher among NOPPE (63.6%) and PPE (50.0%) 
groups (p < 0.05; Table 2).

The gestational characteristics of the study participants 
are summarized in Table 3. The proportions of NOPPE 
(39.4%) and PPE (40.6%) subjects that visited antenatal 
clinics less than the required number were significantly 
higher (p < 0.0001) compared to the control group (4.6%). 
Preterm delivery was higher among NOPPE (27.3%) and 
PPE (34.4%) compared to controls (0.0%). A larger pro-
portion of NOPPE (45.5%) and PPE (50.0%) had cesarean 
delivery when compared to the control group (12.3%). 
Analgesic use (p < 0.0001), contraceptive use (p < 0.0001), 
and low birth weight (p < 0.0001) were more common 
among participants with NOPPE and PPE than normoten-
sives, as shown in Table 3.

Table 4 shows the regression analysis of factors associ-
ated with NOPPE and PPE, adjusting for family history of 
HTN, physical activity, and maternal age. Infrequent ante-
natal visits were significantly associated with the increased 
likelihood of NOPPE in both the univariable (odds ratio 
(OR) = 13.43 (3.47–51.96), p < 0.0001) and multivariable 
(OR = 13.16 (2.28–5.90), p = 0.004) analysis. In the uni-
variable model, cesarean delivery increased the likelihood 
of NOPPE by 5.94 times (p = 0.001). However, its effect 
was dismissed in the multivariable model (p > 0.05). 
Analgesic use and contraceptive use were significantly 
associated with increased odds of developing NOPPE in 
both the univariable and multivariable models (p < 0.05). 
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Women with low-birthweight babies were at an increased 
risk of developing PPE in both the univariable and multi-
variable models (p < 0.05).

Discussion

In this study, we observed a significant difference in gesta-
tional characteristics such as analgesic use, contraceptive 
use, antenatal visit, term of delivery, mode of delivery, and 
baby’s birth weight between the control group and women 
who later developed postpartum preeclampsia. Our find-
ings identified physical inactivity, infrequent antenatal vis-
its, analgesic use, contraceptive use, and cesarean delivery 
as the major risk factors for the development of postpar-
tum preeclampsia.

This study observed that women who did not exercise 
at all and those who did not engage in regular physical 
exercise during pregnancy were at a high risk of develop-
ing both NOPPE and PPE (Table 2). Similar observations 
were made by Spracklen et al.20 where they reported physi-
cal inactivity and lack of exercise as risk factors for 

developing preeclampsia. On the contrary, a prospective 
cohort study conducted among Hispanic women21 did not 
observe statistically significant associations between 
physical activity during pregnancy and the risk of develop-
ing preeclampsia. Variation in findings may be due to dif-
ferences in study design and the tools used in assessing 
physical activities in the various studies. That notwith-
standing, physical inactivity is a modifiable cardiovascular 
risk factor21–23 that can be employed to minimize the 
effects of postpartum preeclampsia. Furthermore, in agree-
ment with other findings,24–26 our study revealed that a 
family history of HTN is a risk factor for developing both 
NOPPE and PPE.

We identified irregular antenatal care visits as a risk 
factor for developing postpartum preeclampsia. Similar 
observations have been made in other studies26,27 where 
the authors identified irregular antenatal care visits as a 
risk factor for developing preeclampsia and other preg-
nancy complications. The World Health Organization 
(WHO) recommends antenatal care visits four or more 
times for every pregnant woman. However, the antenatal 

Table 1. Demographic characteristics of the study participants.

Variables Controls (n = 65), n (%) NOPPE (n = 33), n (%) PPE (n = 32), n (%) p value

Maternal age (mean ± SD) 28.77 ± 6.37 29.70 ± 6.62 31.56 ± 8.07 0.176
Age categories 0.062
⩽19 4 (6.2) 2 (6.1) 2 (6.3)  
20–29 33 (50.8) 12 (36.4) 10 (31.3)  
30–39 27 (41.5) 17 (51.5) 14 (43.8)  
40–49 1 (1.5) 2 (6.1) 6 (18.8)  
Education 0.561
None 7 (10.8) 5 (15.2) 7 (21.9)  
Basic 37 (56.9) 17 (51.5) 13 (40.6)  
Secondary 16 (24.6) 6 (18.2) 9 (28.1)  
Tertiary 5 (7.7) 5 (15.2) 3 (9.4)  
Religion 0.547
Christian 58 (89.2) 28 (84.8) 26 (81.3)  
Muslim 7 (10.8) 5 (15.2) 6 (18.8)  
Marital status 0.315
Single 18 (27.7) 13 (39.4) 6 (18.8)  
Married 46 (70.8) 19 (57.6) 26 (81.3)  
Divorced 1 (1.5) 1 (3.0) 0 (0.0)  
Employment 0.619
Self-employed 45 (69.2) 18 (54.5) 19 (59.4)  
Civil servant 8 (12.3) 6 (18.2) 4 (12.5)  
Unemployed 12 (18.5) 9 (27.3) 9 (28.1)  
Residence 0.859
Urban 39 (60.0) 20 (60.6) 21 (65.6)  
Rural 26 (40.0) 13 (39.4) 11 (34.4)  
Ethnicity 0.408
Akan 45 (69.2) 27 (81.8) 23 (71.9)  
Non-Akan 20 (30.8) 6 (18.2) 9 (28.1)  

Values are presented as frequency (proportion) or Mean ± SD. Chi-square or Fischer exact test was used to compare between each group (NOPPE 
and PPE) to normotensive group. P value < 0.05 is considered statistically significant. PPE: persistent postpartum preeclampsia after delivery; 
NOPPE: new-onset postpartum preeclampsia.
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Table 2. Lifestyle characteristics of the study participants.

Variables Controls (n = 65), n (%) NOPPE (n = 33), n (%) PPE (n = 32), n (%) p value

Physical activity <0.0001
Irregular exercise 16 (24.6)a 17 (51.5)b 16 (50.0)b  
No exercise 4 (6.2)a 14 (42.4)b 14 (43.8)b  
Regular exercise 45 (69.2)a 2 (6.1)b 2 (6.3)b  
Alcohol use 0.194
No 63 (96.9) 30 (90.9) 28 (87.5)  
Yes 2 (3.1) 3 (9.1) 4 (12.5)  
Smoking status 0.362
No 65 (100.0) 32 (97.0) 31 (96.9)  
Yes 0 1 (3.0) 1 (3.1)  
Change of partner 0.072
No 58 (89.2) 25 (75.8) 23 (71.9)  
Yes 7 (10.8) 8 (24.2) 9 (28.1)  
Parity 0.114
Para 1 13 (20.0) 10 (30.3) 10 (31.3)  
Para 2 19 (29.2) 4 (12.1) 3 (9.4)  
Multiparity 33 (50.8) 19 (57.6) 19 (59.4)  
Family history of HTN <0.001
Yes 11 (16.9)a 21 (63.6)b 16 (50.0)b  
No 54 (83.1)a 12 (36.4)b 16 (50.0)b  

Values are presented as frequency (proportion). Chi-square or Fischer exact test was used to compare between each group (NOPPE and PPE) 
to control group. P value < 0.05 is considered statistically significant. PPE: persistent postpartum preeclampsia after delivery; NOPPE: new-onset 
postpartum preeclampsia; HTN: hypertension.
a, b denotes statistical significant difference. ie. columns with same superscript are statistically significant.
b,b denotes no statistical differences. ie. columns with same superscript shows no statistical difference.

Table 3. Gestational characteristics of the study participants.

Variables Controls (n = 65), n (%) NOPPE (n = 33), n (%) PPE (n = 32), n (%) p value

Antenatal visits <0.0001
<4 3 (4.6)a 13 (39.4)b 13 (40.6)b  
⩾4 62 (95.4)a 20 (60.6)b 19 (59.4)b  
Gestational age at delivery <0.0001
Full term 65 (100.0)a 24 (72.7)b 21 (65.6)b  
Preterm 0a 9 (27.3)b 11 (34.4)b  
Mode of delivery <0.0001
Vaginal 57 (87.7)a 18 (54.5)b 16 (50.0)b  
CS 8 (12.3)a 15 (45.5)b 16 (50.0)b  
Analgesic use <0.0001
No 38 (58.5)a 3 (9.1)b 1 (3.1)b  
Yes 27 (41.5)a 30 (90.9)b 31 (96.9)b  
Baby weight (kg) <0.0001
Normal 60 (92.3)a 29 (87.9)b 19 (59.4)b  
Low 5 (7.7)a 4 (12.1)b 13 (40.6)b  
Contraceptive use <0.0001
No 57 (87.7)a 14 (42.4)b 25 (78.1)a  
Yes 8 (12.3)a 19 (57.6)b 7 (21.9)a  
Type of cyesis 0.405
Single birth 64 (98.5) 30 (90.9) 29 (90.6)  
Multiple birth 1 (1.5) 2 (6.1) 2 (6.3)  

Values are presented as frequency (proportion). Chi-square or Fischer exact test was used to compare between each groups (NOPPE and PPE) 
to control group. P value < 0.05 is considered statistically significant. PPE: persistent preeclampsia after delivery; NOPPE: new-onset postpartum 
preeclampsia. HTN: hypertension.
a, b denotes statistical significant difference. ie. columns with same superscript are statistically significant.
b,b denotes no statistical differences. ie. columns with same superscript shows no statistical difference.
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care visits of women who developed postpartum preec-
lampsia in this study were less than the recommended 
number of visits when compared to the controls (Table 3). 
Regular antenatal care visits and postnatal check-ups are 
necessary in the identification of high-risk pregnancies 
through regular monitoring during the gestational and 
postpartum periods, respectively.27,28 We have recently 
reported a high prevalence of postpartum preeclampsia in 
the Ghanaian population (Fondjo et al., 2022). This sup-
ports the notion that delivery of the placenta does not nul-
lify the development of preeclampsia. Thus, attending 
antenatal care regularly affords healthcare providers the 
opportunity to identify and manage women at high risk of 
developing postpartum preeclampsia. Moreover, it is pos-
sible that women who presented with postpartum preec-
lampsia in this study might have failed to adhere to 
prescribed medications, which otherwise would have been 
noticed during regular antenatal care visits.

A combination of genetic factors and life experiences 
can contribute to an individual’s pain threshold. Often, 
inadequate family/spousal support, distress, anxiety and the 
positive or negative labor stories heard can increase pain 
and pain perception; as such, the treatment with and use of 
analgesics after delivery is not unexpected. Interestingly, 
the use of analgesics was high in the women who devel-
oped postpartum preeclampsia in comparison to the control 
group (Table 3). Our findings show that the use of analge-
sics by pregnant women predisposes them to developing 
NOPPE and PPE. While most of our case participants were 
on suppository non-steroidal anti-inflammatory drugs 

(NSAIDs), the exact mechanism by which NSAIDs induce 
HTN is unclear. However, it has been suggested that 
NSAIDs promote blood pressure elevation by inhibiting 
sodium and water loss in the postpartum period as well as 
through the suppression of prostaglandin synthesis.29

Consistent with these studies,30,31 our study showed that 
undergoing a caesarian section was a risk factor for devel-
oping postpartum preeclampsia. However, the effects of 
cesarean delivery in the development of NOPPE were dis-
missed in a multivariate analysis. This suggests that in a 
group of risk factors predisposing a woman to developing 
NOPPE, undergoing a cesarean delivery has a redundant 
effect. Furthermore, both the univariate and multivariate 
models in this study showed that women with low-birth-
weight babies are at high risk of developing PPE (Table 4). 
It is well established that preeclampsia relates to adverse 
pregnancy outcomes such as having low-birthweight 
infants.6,32 Considering these findings, it is imperative that 
healthcare providers educate and regularly monitor preg-
nant women, especially preeclamptic women with low-
birthweight infants, so as to enable early detection of 
postpartum PE for timely management.

In addition, this study has demonstrated that the use of 
contraceptives by women prior to conception is a predis-
posing factor to developing NOPPE (Table 4). 
Epidemiological studies have implicated the use of contra-
ceptives in the pathogenesis of cardiovascular diseases 
such as preeclampsia.33–35 Our observation agrees with the 
findings of the study conducted by Asare et al.33 which 
revealed that the use of contraceptives is associated with 

Table 4. Univariable and multivariable regression analysis of gestational factors predictive of NOPPE and PPE.

Variable Univariable model Multivariable model

NOPPE p value PPE p value NOPPE p value PPE p value

Antenatal visits
<4 13.43 (3.47–51.96)<0.0001 14.14 (3.64–54.90) < 0.0001 13.16 (2.28–75.90) 0.004 20.05 (3.11–129.30) 0.002
>4 1 1 1 1  
Mode of delivery
Vaginal 1 1 1 1  
Cesarean section 5.94 (2.17–16.28) 0.001 7.13 (2.58–19.64) <0.0001 1.41 (0.33–6.04) 0.643 6.20 (1.31–29.33) 0.021
Analgesic use
No 1 1 1 1  
Yes 14.07 (3.89–50.89)<0.0001 43.63 (5.61–339.42) <0.0001 10.76 (1.98–58.49) 0.006 20.60 (1.96–217.06) 0.012
Baby weight (kg)
Normal 1 1 1 1  
Low 1.72 (0.43–6.95) 0.444 8.21 (2.59–26.02) <0.0001 2.78 (0.37–21.23) 0.324 24.17 (3.66–159.49) 0.001
Contraceptive use
No 1 1 1  
Yes 9.67 (3.51–26.60)<0.0001 2.00 (0.65–6.10) 0.226 8.74 (2.48–30.80) 0.001 1.20 (0.20–7.25) 0.931
Type of cyesis
Single birth 1 1 1 1  
Multiple birth 6.40 (0.64–64.13) 0.114 0.15 (0.012–0.151) 0.108 4.76 (0.30–76.92) 0.269 NC  

Multivariable analysis adjusted for Maternal age, Family history of hypertension, physical activity; NOPPE: new-onset postpartum preeclampsia; PPE: 
persistent preeclampsia after delivery.
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about a thirty-fold increase in the odds of developing preec-
lampsia. With this increasing evidence of contraceptive use in 
the development of preeclampsia, especially in the Ghanaian 
setting, larger studies are warranted to confirm these findings 
and provide evidence-based protocols for prevention of preec-
lampsia in Ghana and sub-Saharan Africa at large.

This study is not without limitations. The use of self-
reporting by participants to obtain some of our data is a 
limitation of this study. Also, data were obtained within the 
Ashanti Region of Ghana, and thus the findings may not be 
generalized to other populations. That notwithstanding, 
our study, represents very robust data and an innovative 
study conducted to evaluate the risk factors for developing 
postpartum preeclampsia among Ghanaian women.

Conclusion

In summary, physical inactivity, infrequent antenatal vis-
its, analgesic use, contraceptive use, and cesarean delivery 
are major predisposing risk factors for the development of 
postpartum preeclampsia. Intensified education, close 
monitoring, and follow-up observation of women after 
delivery would be beneficial in identifying and managing 
women at risk of developing postpartum preeclampsia.
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