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Abstract The objective of this study was to assess the prev-
alence of gestational hypertension, and to determine its pre-
dictors among pregnant women attending primary health
care facilities in Beni Mellal city in Morocco. The preva-
lence of gestational hypertension was 18.7%. The low
monthly household income (Adjusted Odds Ratio (AOR) =
7.874; IC 95% = [1.788–34.67]), gestational age less than
37 weeks (AOR = 6.860; IC 95% = [1.285–36.626]), limited
knowledge on gestational hypertension (AOR = 12.719; IC
95% = [3.386–47.785]), and primigravidity (AOR = 9.047;
IC 95% = [1.595–51.324]), were significantly associated
with gestational hypertension.

Keywords Pregnancy · Gestational hypertension ·
Predictors · Morocco · Beni Mellal

Résumé L’objectif de cette étude était d’évaluer la préva-
lence de l’hypertension gestationnelle et déterminer ses pré-
dicteurs parmi les femmes enceintes fréquentant les établis-
sements de soins de santé primaires de la ville de Béni Mellal
au Maroc. La prévalence de l’hypertension gestationnelle
était de 18,7 %. Le faible revenu mensuel du ménage
(ORA (odds ratio ajusté) = 7,874 ; IC 95 % = [1,788–
34,67]), l’âge gestationnel de moins de 37 semaines (ORA
= 6,860 ; IC 95 % = [1,285–36,626]), les connaissances lim-
itées sur l’hypertension gestationnelle (ORA = 12,719 ; IC
95 % = [3,386–47,785]) et la primigravidité (ORA = 9,047 ;

IC 95 % = [(1,595–51,324]) étaient significativement asso-
ciées à l’hypertension gestationnelle.

Mots clés Grossesse · Hypertension gestationnelle ·
Prédicteurs · Maroc · Béni Mellal

Introduction

Hypertension constitutes a main cardiovascular risk factor
responsible for around 13% of all deaths worldwide [1].
High blood pressure during pregnancy is the primary risk
marker for maternal and fetal mortality [2]. This gestational
hypertension (GH) is characterized by high blood pressure
systolic blood pressure (SBP) ≥ 14 mmHg and/or diastolic
blood pressure (DBP) ≤ 90 mmHg that develops after
20 weeks of gestation in a previously normotensive woman,
and without proteinuria [3].

The classification of blood pressure among pregnant
women categorizes hypertensive disorder pregnancy (HDP)
into five classes: Preeclampsia (with proteinuria), eclampsia
(pre-eclampsia with convulsions), gestational hypertension
(without proteinuria), chronic hypertension and preeclamp-
sia superimposed on chronic hypertension [4].

High blood pressure affects around 8% of all pregnancies,
making it one of the leading causes of maternal and fetal mor-
tality and morbidity worldwide, particularly in developing
countries [5]. Indeed, approximately 12% of the maternal
deaths are associated with HDP [6,7], and 289,000 women
died globally from pregnancy related causes in 2013, from
which 99% of deaths occur in developing nations [5]. Thus,
a woman’s lifetime risk of dying from pregnancy-related
complications in developing countries is 14 times higher
than in developed countries [5].

GH is the most common cause of hypertension during
pregnancy, it affects between 6% and 17% of nulliparous
women and 2% to 4% of multiparous women [8]. The
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particularity of GH is that it can progress to preeclampsia in
a variant proportion between 15% and 45% of cases [9].

In Morocco, reducing maternal mortality still constitutes a
priority for the Ministry of Health. Hence, early identifica-
tion and management of HDP and its associated factors
among pregnant women at Primary Health Care Facilities
(PHCF) are the basic component of obstetrical care. In
which, HDP was the second most common direct obstetric
cause of maternal mortality, accounting for 18.4% from all
deaths and 24.2% compared to the direct causes of death.
The main cause of HDP-related maternal mortality is
eclampsia with 72.9% followed by preeclampsia (16.7%)
[10,11]. However, and to our best knowledge, no study on
GH in Morocco has been conducted. Therefore, the cur-
rent study aimed to determine the prevalence of GH and
its predictors among pregnant women in Morocco in Beni
Mellal city.

Methods

Study setting and population

This was a cross-sectional survey carried out in 2019. We
consecutively included all pregnant women attending
PHCF in Beni Mellal city, capital of the Beni Mellal Kheni-
fra region. This city is characterized by a population growth
rate of 1.21% and an urbanization rate of 69.68% between
2004 and 2014, occupying the first place on a regional scale.
Nevertheless, the rural and sub urban traits are still predomi-
nant in the entire province which results in particular and
specific sociocultural attributes. The province concentrates
more than 56% of the industrial companies of the region
and the industry is mainly focused on the transformation of
agricultural products [12].

Gestational hypertension is characterized by high blood
pressure SBP ≥ 14 mmHg and/or DBP ≤ 90 mmHg, which
develops after 20 weeks of gestation in a previously normo-
tensive woman, though without proteinuria [3]. A total of
240 pregnant women were recruited. We have included in
this study any pregnant women with gestational age more
than 20 weeks and physically and mentally capable to pro-
vide the data and willing to participate in the study. Pregnant
women with gestational age of more than 20 weeks and
chronic hypertension were excluded.

Sampling methods

Systematic random sampling was used to select study par-
ticipants from PHCF in the Beni Mellal city. The selection
of participants was proportional to the number of pregnant
women followed in each health centre. The sample size
was calculated based on the following parameters: the esti-

mated prevalence of gestational hypertension among preg-
nant women (50%), 6.5% margin of error (d = 0.065) and
95% confidence level (z = 1.96); thus, the minimum study
sample size was 240 which was rounded up to 250 pregnant
women for more accuracy and in order to account for pos-
sible exclusions. We calculated the sampling step K, based
on the list of pregnant women followed in each health cen-
tre. The first K participant was randomly selected by the
investigator, and then every Kth pregnant woman was
recruited into the study. If Kth person declines, the next
person was invited. During the study, 21 eligible partici-
pants declined to participate mainly due to lack of time,
which represents a percentage of 7.74% (response rate of
92.26%). After purifying the files, 10 questionnaires with
missing data or illegible writing were eliminated, the sam-
ple size remains 240.

The required sample size was determined by single popu-
lation proportion formula [13]:

n= 0.5 × (1−0.5) × (1.96)2 / (0.065)2 = 240
n= the number of pregnant women to participate in the

study.
Z= 95% confidence interval, which is 1.96.
p = the proportion of pregnant women having GH = 0.5

(since there were no previous similar study, 50% proportion
of GH were taken).

d = the margin of error, taken as 6.5%.

Data collection

Data were collected using a questionnaire administered face
to face. It contains three parts: socio-demographic character-
istics, obstetrical characteristics and clinical and personal
characteristics. Two measurements of blood pressure (BP)
at intervals ≥ 2 min performed on both arms, in supine posi-
tion, after 5 min of rest, were done for each participant [14].
The average BP of the two measurements was used for the
study. We used a Spengler blood pressure monitor with a
standard or obese adult cuff as appropriate.

Statistical analysis

Statistical analysis was carried out using Statistical Package
for Social Sciences, version 19 (SPSS, Chicago, IL, USA)
software. Data are presented as the mean ± standard devia-
tion (SD) for continuous variables and proportions for cate-
gorical variables. The χ2 test was used to assess statistical
significance between the dependent variable (gestational
hypertension) and potential explanatory variables. All sig-
nificant variables in the χ2 test analysis (P < 0.05) were
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considered in the multivariate logistic regression model to
determine independent factors associated with gestational
hypertension.

Ethical approval

In the absence of an ethics committee in our area, our study
was conducted in full respect of local ethical considera-
tions, namely obtaining the authorizations of the Ministry
of Moroccan Health on March 3, 2016 (reference number:
6397-3 / 3/2016). The participation was voluntary and
anonymous. We obtained consent from all participants
after detailed explanation of the research purpose and
assurance of maintaining privacy and confidentiality.
Thus, we rigorously implemented all precautions to respect
anonymity and confidentiality of the patient’s information
by using a coding system. Data were accessible only to the
research team.

Results

Characteristics of pregnant women

From 240 pregnant women, 45 have gestational hyperten-
sion (18.7%). The mean age of pregnant women included
in the study was 27.25 (SD ± 6.02), it was 29.60 (SD ±
7.27) in pregnant women with GH. A third of participants
(33.8%) were under 24 years of age, and another one
(32.5%) represents participants between 24 and 29 years
whereas 21.3% of participants were between 30 and
34 years and finally, 12.5% had an age greater than or
equal to 35 years. Married women represented the 97.5%
of all participants. Regarding the level of education, 40%
of pregnant women had a primary level. Monthly income
was high in 59 households (24.6%) and low for 119
(49.6%). In terms of occupation, 87.5% were unemployed
or housewives and 12.5% were paid workers (Table 1).

Table 1 Sociodemographic characteristics of pregnant women

Variables Frequency (%) GH n (%) P-value

Age group (in years) 0.016a

< 24 78 (32.5) 12 (26.7)

24–29 81 (33.8) 12 (26.7)

30–34 51 (21.3) 9 (20)

≥ 35 30 (12.5) 12 (26.7)

Mean (SD) 27.25 (±6.02) 29.60 (±7.27)

Husband occupation NS

Free activity 93(38.8) 15(33.3)

Official 72 (30) 18(40)

Worker 54 (22.5) 6 (13.3)

Other 21 (8.8) 6 (13.3)

Monthly household income in Moroccan Dirham MAD, 1 MAD = 0.091 Euro 0.002a

< 2000 dh 59 (24.6) 3 (6.7)

2000–3000 30 (12.5) 3 (6.7)

3000–4000 32 (13.3) 10 (22.2)

> 4000 dh 119 (49.6) 29 (64.4)

Pregnant women occupation NS

unemployed/housewife 210 (87.5) 42 (93.3)

Paid workers 30 (12.5) 3 (6.7)

Marital status NS

Single 6 (2.5) 0(0)

Married 234 (97.5) 45 (100)

Educational level (in years of formal education) NS

Illiterate (0) 63 (26.3) 15 (33.3)

Primary (1–6) 96 (40) 12 (26.7)

Secondary (7–9) 42 (17.5) 6 (13.3)

Superior (10 and above) 39 (16.3) 12 (26.7)

NS: not significant
a Statistically significant at P < 0.05
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Pregnant women who had their menarche between 13 and
15 years, and those who became pregnant before the age of
less than 25, represented 86.3% and 95% respectively. Pri-
migravid pregnant women (become pregnant for the first
time) accounted for 32.5% whereas 58.8% of them had
1 or 2 parities. Moreover, 90% of the participants had a ges-
tational age below 37 weeks. Of note, the frequency of preg-
nant women who did not wish to become pregnant was
32.5% (Table 2).

When history of gestational diabetes and chronic familial
hypertension are considered, it is noteworthy that they were
present in 36 (15%) and 135 (56.3%) pregnant women
respectively. Furthermore, among all the participants, 75%
has declared having regular prenatal follow-up. Women with
a history of abortion represent 26.3% of the investigated
sample. Interestingly, diabetes mellitus (DM) was observed
in 93 (38.8%) families of pregnant women; and a family
history of kidney disease was only reported by 8.8%. On
the other hand, in relation to GH, 58.8% of pregnant
women have reported having good knowledge about it,
46.3% reported using stimulants (tea and coffee), 40% that
practiced physical activity and finally 47.5% of them took a
nap during the day (Table 3).

Prevalence and predictors of gestational hypertension

In this study, the prevalence of GH was 18.7% (Fig. 1). In the
bivariate analysis, age (in years) (P = 0.016) monthly house-
hold income (P = 0.002) (Table 1), age at menarche (P =
0.018), gestational age (P = 0.013), gravidity (P = 0.002)
(Table 2), antecedent of DM (P ≤ 0.001), antecedent of
chronic diabetes (P = 0.026), knowledge on gestational
hypertension (P ≤ 0.001), practicing physical activity during
pregnancy (P = 0.043) and taking a nap during pregnancy
(P = 0.035) were significantly linked to gestational hyperten-
sion (Table 3).

In the multivariate analysis, pregnant women who have a
monthly household income less than 2000 Dirhams were
7.87 times more likely to develop GH than those having a
monthly household income more than 4000 Dirhams
(AOR = 7.874; IC 95% = [1.788–34.67]). Furthermore,
pregnant women with gestational age less than 37 weeks,
were 6.86 times more likely to develop GH than those with
gestational age more or equal 37 weeks (AOR = 6.860; IC
95% = [1.285–36.626]). Besides, pregnant women with poor
knowledge on GH were 12.71 times more likely to have it,
compared to those having good knowledge (AOR = 12.719;

Table 2 Obstetrical characteristics of pregnant women

Variables Frequency (%) GH n (%) P-value

Age at the menarche 0.018a

< 12 ans 18 (7.5) 6 (13.3)

13–15 207 (86.3) 33 (73.3)

≥ 16 ans 15 (6.3) 6 (13.3)

Age at first pregnancy NS

< 25 ans 228 (95) 42 (93.3)

≥ 25 12 (5) 3 (6.7)

Parity NS

0 18 (7.5) 0 (0)

1–2 141 (58.8) 30 (66.7)

≥ 3 81 (33.8) 15 (33.3)

Gestational age 0.013a

< 37 A 216 (90.0) 36 (80)

≥ 37 A 24 (10.0) 9 (20)

Pregnancy status NS

Wanted 162 (67.5) 27 (60)

Unwanted 78 (32.5) 18 (40)

Gravidity 0.002a

Primigravida 78 (32.5) 6 (13.3)

Multigravida 162 (67.5) 39 (86.7)

Multiples pregnancy NS

Yes 15 (6.3) 3 (6.7)

No 225 (93.8) 42 (93.3)

NS: not significant
a Statistically significant at P < 0.05
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IC 95% = [3.386–47.785]). Concerning gravidity, our find-
ings showed that women with one gravidity have 9.04 more
the risk of developing GH than those with two gravidities
and above (AOR = 9.047; IC 95% = [1.595–51.324])
(Table 4).

Discussion

Gestational hypertension is characterized by high blood
pressure (SBP ≥ 14 mmHg and/or DBP ≤ 90 mmHg,
which develops after 20 weeks of gestation in a previously

Table 3 Clinical and personal characteristics of pregnant women

Variables Frequency (%) GH n (%) P-value

Antecedent of gestational diabetes < 0.001a

Yes 36 (15) 15 (33.3)

No 204 (85) 30 (66.7)

Prenatal care follow-up NS

Yes 180(75) 33 (73.3)

No 60 (25) 12 (26.7)

Antecedent of abortion NS

Yes 63 (26.3) 9 (20)

No 177 (73.8) 36 (80)

Family history hypertension NS

Yes 135 (56.3) 30 (66.7)

No 105 (43.8) 15 (33.3)

Antecedent of diabetes mellitus 0.026a

Yes 93 (38.8) 24 (53.3)

No 147 (61.3) 21 (46.7)

Antecedent of Kidney disease NS

Yes 21 (8.8) 6 (13.3)

No 219 (91.3) 39 (86.7)

Knowledge on GH < 0.001a

Had 141 (58.8) 39 (86.7)

Did not have 99 (41.3) 6 (13.3)

Taking stimulants NS

Yes 111 (46.3) 18 (40)

No 129 (53.8) 27 (60)

Food diversification during pregnancy NS

Yes 207 (86.3) 42 (93.3)

No 33 (13.8) 3 (6.7)

Physical activity during pregnancy 0.043a

Yes 96 (40) 12 (26.7)

No 144 (60) 33 (73.3)

Taking a nap during pregnancy 0.035a

Yes 114 (47.5) 15 (33.3)

No 126 (52.5) 30 (66.7)

Psychological stress NS

Yes 126 (52.5) 18 (40)

No 114 (47.5) 27 (60)

Sleeping duration NS

< 7 h 66 (27.5) 12 (26.7)

≥ 7 h 174 (72.5) 33 (73.3)

NS: not significant
a Statistically significant at P < 0.05
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normotensive woman, though without proteinuria, it compli-
cates 6% of all pregnancies and who are at high risk for
developing preeclampsia that can occur at any time includ-
ing the first postpartum week and need close monitoring [9].
This study aimed to determine the prevalence of GH and its
predictors in pregnant women living in Beni Mellal city in
Morocco.

The findings of this survey showed that 45 (18.7%) of
pregnant women had gestational hypertension during their
current pregnancy. This prevalence was in line with those
reported in studies carried out in Ethiopia (14.1%, 15.2%
and 16.8%) [15–17] and in Nigeria 17.0% [18]. However,
it is significantly higher than in America: 9.1% [19], in Bra-
zil; 1.65% [20] and in Canada: 1.1% [21]. Globally, the rates
of hypertensive disorder of pregnancy reported in low and
middle income countries (LMICs) tend to be higher (10–
20%) than those reported in high income countries (HICs)
(5–9%) [21].

Fig. 1 Prevalence of gestational hypertension

Table 4 Multivariate analysis of factors associated with gestational hypertension

GH n (%)

TAS ≥ 140 and/or

TAD ≥ 90 (mmHg)

AOR

(IC 95%)

P-value

Age in year < 24 ans 12 (26.7) 0.164 (0.019–1.397) NS

24–29 ans 12 (26.7) 2.427 (0.560–10.519) NS

30–34 ans 9 (20) 2.883 (0.839–9.909) NS

≥ 35 ans 12 (26.7) 1

Monthly household income < 2000 dh 3 (6.7) 7.874 (1.788–34.67) 0.006a

2000–3000 3 (6.7) 2.780 (0.449–17.223) NS

3000–4000 10 (22.2) 1.863 (0.467–7.438) NS

> 4000 dh 29 (64.4) 1

Age at the menarche < 12 ans 6 (13.3) 0.355 (0.036–3.500) NS

13–15 33 (73.3) 2.626 (0.713–9.675) NS

≥ 16 ans 6 (13.3) 1

Gestational age < 37A 36 (80) 6.860 (1.285–36.626) 0.024a

≥ 37A 9 (20) 1

Gravidity Primigravida 6 (13.3) 9.047 (1.595–51.324) 0.013a

Multigravida 39 (86.7) 1

Antecedent of gestational diabetes Yes 15 (33.3) 1.101 (0.252–4.821) NS

No 30 (66.7) 1

Antecedent of diabetes mellitus Yes 24 (53.3) 0.557 (0.218–1.427) NS

No 21 (46.7) 1

Knowledge on GH Had 39 (86.7) 12.719 (3.386–47.785) < 0.001a

Did not have 6 (13.3) 1

Physical activity during pregnancy Yes 12 (26.7) 0.353 (0.116–1.079) NS

No 33 (73.3) 1

Taking a nap during pregnancy Yes 15 (33.3) 0.576 (0.205–1.619) NS

No 30 (66.7) 1

NS: not significant
a Statistically significant at P < 0.05

6 Périnat. (2021) 13:1-9



Taken together, the differences observed might be attrib-
uted to differences in the study period and study design. The
population might also be different in lifestyle and culture,
geographic and socio demographic. At the same time,
these differences might be due to disparities of health system
strategies concerning women and children between coun-
tries, accessibility to health establishment and the level of
awareness and perception about risk of disease.

In this current study, the risk of developing GH was
higher in pregnant women with low household income.
A similar finding was reported in a study done in Brazil.
Indeed, the women with lower income have more difficulty
in access to medical care, early diagnosis and proper screen-
ing and therapy, and they often have inadequate nutrition
[22]. In addition, a study carried out by Bezerra et al. [23]
among population of women with lower income showed that
the rate of cesarean deliveries with hypertensive disorder
pregnancy as severe preeclampsia was 80%. Also, another
study conducted in the USA indicates that low-income
women were significantly more likely to had risk of devel-
oping hypertensive disorder during pregnancy, smoke
before pregnancy (34.2% vs. 14.4%,) during pregnancy
(24.8% vs. 5.4%), be obese (22.2% vs. 16.0%), experience
postpartum depressive symptoms (23.3% vs. 7.9%), have
three or more chronic diseases and/or related risk factors
(28.1% vs. 14.4%) and be uninsured before pregnancy
(48.9% vs. 4.8%) compared to higher-income women [24].
African American women, and especially those who experi-
enced pregnancy complications, emerged as vulnerable, and
greater household income did not appear to confer protection
against worse postpartum cardio-metabolic risk [25].

Our results have shown that women with primigravida
pregnancies had 9.04 times higher odds of developing GH
which is consistent with previous findings. For instance, a
study conducted in Ethiopia has reported a noticeable effect
of the primigravida on increasing the risk of hypertensive
disorder pregnancy [15]. Of interest, the occurrence of ges-
tational hypertension has been reported mostly in primigra-
vida mothers than in multigravida [26]. This could be
explained by the fact that a first time pregnancy can probably
induces psychological stress and physical boredom that
make women at risk of developing HDP [15]. In line, the
higher risk of GH may be associated with greater risk of
preeclampsia in the primiparous [27]. These findings are
expected as the first exposure to chorionic villi [which is of
fetal origin] and related maternal immunological incompe-
tence are more likely during the first pregnancy and can
increase risk of pre-eclampsia [27].

The other variable associated with GH in this study was
gestational age. Thus, women with gestational age lower
than 37 weeks were more likely to develop pregnancy
induced hypertension, in accordance with previously pub-
lished data. For example, studies carried out by Gudeta and

Regassa [16], and Das et al. [27] showed that gestational age
below than 37 weeks was significantly associated with HDP.
However, Gudeta and Regassa found that this is inconsistent
with the literature and this might be due to the fact that the
population of their study was women attending delivery ser-
vice so that more women with pregnancy inducted hyperten-
sion might be delivered before and around 37 weeks of ges-
tational age to reduce the risk of maternal and fetal
complication [16]. Das et al. denote that lower gestational
age cannot be indicated and can be considered as a risk fac-
tor of preeclampsia [27].

Another factor could also affect arterial tension during
pregnancy is knowledge on GH. Indeed, we found that preg-
nant women with poor knowledge on GH were more likely
to develop this disorder than those having good knowledge,
in line with findings reported by Ouasmani et al., showing
that the knowledge of Moroccan women on pregnancy
hypertensive disorders was very limited [28]. Surprisingly,
half of them have never heard about pregnancy hypertension
and had no knowledge about symptoms or alarm signals
related to HDP [21]. However, all women acknowledged
the importance of knowledge of HDP because of its danger-
ous complications [28]. Similarly, a study conducted in
Nigeria by Oyira Emilia et al. showed that a part of compli-
cations related to HDP was the result of inadequate knowl-
edge; and negative attitude towards and a lack of preventive
practice [29]. In Australia, a systematic review including
seven studies defended strongly the outcomes of this study,
it reported that six of seven studies found that women had
limited or no knowledge about the link between HDP and
cardiovascular diseases (CVD) [30]. An equivalent situation
has been reported among American women, as Spiro and
Scemons [31] denoted that hypertension is an overwhelm-
ingly common disorder in pregnant women and reported that
lacking knowledge on how to treat hypertension in preg-
nancy may be detrimental to the pregnancy and health of
the mother and fetus. This might be due to the low educa-
tional level of pregnant women. Indeed, most of the women
interviewed in Morocco were illiterate or had a low level of
education [28]. Certainly, the educational level could be
determinant and any decrease in this level will affect nega-
tively the health status. Thus, many studies in Morocco have
shown an association between maternal morbidity and edu-
cation [32, 33].

Strengths and limitations

This was the first study on prevalence and predictors of ges-
tational hypertension in Beni Mellal Khenifra region in
Morocco. It establishes in this sense a radioscopy of the
real state of this disorder as it gives characteristics of the
target population. However, it has some limitations. First,
the cross-sectional study design doesn’t allow establishing
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the cause effect relationship between the predictor variables
and dependent variables. Second, the study was conducted
in an urban area, so, the result could not be applied to the
general population.

Conclusion

The prevalence of GH in this study was considerable. Pre-
dictor variables like; low household income, gestational age
less than 37 weeks, limited knowledge towards GH and pri-
migravida were factors associated with gestational hyperten-
sion. The obtained data constitute a roadmap for future
health interventions in the field as for example the imple-
mentation of education programs in maternal health to
ensure good management of pregnancy, taking into account
the determinants of gestational hypertension, identified at
the end of this study. Likewise, it opens up prospects for
further research with the same target population (pregnant
women), on eating habits and the perception of the first preg-
nancy that could bring new useful truths to contribute to the
proper management of pregnancy and reduction of maternal
morbidity and mortality.

Links of interests: The authors declare that they have no
competing interest.
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