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Abstract

Background: Hypertension is the most common medical problem encountered during pregnancy complicating 10% of
pregnancies. It is the third leading cause of maternal mortality and the first leading cause of perinatal mortality.

Objective: To determine the perinatal outcome and factors associated with hypertensive disease in pregnancy in Yaoundé

Materials and methods: A retrospective case-control study was carried out at the Yaounde Central Hospital. Data were
extracted from files of women who presented with high blood pressure and those who had normal blood pressure during
pregnancy from January 2018 to January 2019 using a structured questionnaire. A multi varite logistic regression analysis
was done to determine risk factors of hypertension during pregnancy and Odds Ratio (OR), and their confidence intervals
(ClI) were obtained. Data were analyzed using SPSS version 20 softwares and level of significance was set at p < 0.05.

Results: We identified 147 cases of hypertension, a prevalence of 7.7%; and 147 cases with no hypertension, giving a total
of 294 participants recruited. The proportion of preterm births was found to be 66% (97/147) in the hypertensive group
compared to 19% in the non hypertensive group. There was a s statistically significant association between hypertension
and age between 13-19 years-old (OR:2.15 [1.16-3.96], p = 0.014), nulliparity (OR:2.48 [1.36-4.50], p = 0.003), grand
multiparity (OR: 3.92 [1.24-12.39], p = 0.02), low socioeconomic status (OR:3.24 [1.29-8.13], p = 0.012), low level of
education (OR: 2.08 [1.03-4.17], p = 0.039), History of preeclampsia (OR: 19.02 [2.41-147.96], p = 0.005) and gestational
age between 20-23 weeks at onset of Antenantal Care (OR:2.55 [1.25-5.19], p = 0.01).

Conclusion: The proportion of preterm births was high in hypertensive women compared to non hypertensive women
during pregnancy. Hypertensive disease risk factors in pregnant women include: teenage, nulliparity, grand multiparity,
lowsocioeconomic status, lowlevel of education, history of preeclampsia and advanced gestational age at onset of
Antenatal care.
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Background (WHO), hypertension in pregnancy is defined as Systolic
Blood Pressure (SBP) = 140 mmHg and or DBP > 90 mmHg
[1]. Association of hypertension and pregnancy represents
in black Africa the leadinggroup for cardiovascular pathology
during pregnancy [2]. Due to the maternal-fetal complications
that it causes and the complexity of its management, it is the
third cause of maternal mortality (after hemorrhages and

Pregnancy, although being a physiological phenomenon,
can have a significant impact on the prognosis of the mother
and/or the newborn when it is associated with certain
pathologies. This is the case with hypertension during
pregnancy. According to the World Health Organization
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infections) and the first leading cause of perinatal mortality
[3,4]. It is a real public health problem, with great variability
in the figures reported around the world. The frequency of
hypertension during pregnancy is similar in most western
countries; 9.3% in France, 10.8% in the United Kingdom, 10 to
15% in the United States and 10% in Australia [5,6]. In China,
a national survey reported a rate of 9.4% in 1994 [7]. There is
also a great disparity inoccurence in African countries: 8.90-
9.66% in Guinea Conakry; 17.05% in Niger, 3% in Dakar and
2.8% in Libreville [8,9]. The rates were 4.91% in 2012 in Fomba
Nianankoro hospital (Mali) and 8.2% inYaounde Gynaeco-
Obstetric and Pediatric Hospital in 2006 (Cameroon) [10,11].

The main objective of the study was to determine the
perinatal outcome and factors associated with hypertensive
disease in pregnancyin Yaoundé.

Materials and Method
Study design

The studywas a case-control study.

Study duration

We carriedout this study from January 2018 to January
2019.

Study setting
Presentation of the study location

History: The study took place atthe Obstetrics and
Gynecology unit of the Yaounde Central Hospital (YCH), which
is a referral category Il hospital, in the pyramid of the health
system in Cameroon. It is a social hospital which receives
disadvantaged social strata. The Obstetrics and Gynecology
unit has qualified staff and an adequate technical platform for
the overall management of pregnancy complications.

Study population

Study population: Consist of all
followed-up at the maternity of the YCH.

pregnant women

Target population: Consisted of all pregnant women
followed-up at the maternity between January 2018 and
December 2018 who developed high blood pressure.

Inclusion and Exclusion criteria
Inclusion criteria:

Case: All pregnant women followed-up at the Yaoundé
Central Hospital between January 2018 and January 2019
who developed hypertension.

Control: All pregnant women followed-up during the
same period that did not develop high blood pressure.

Exclusion criteria
® Incomplete files.
® Files of pregnant women who had still born babies.

® Files of pregnant women who delivered babies within
trauterine growth retardation.

Sample size determination

The sample size was determined by using Schlesselman
formula. Therefore, the minimum sample size required for
this study was 294 (147 cases, 147 controls).

Recruitment process flow chart

A total of 1900 files were found among which 294 were
selected. Out of the 294 files selected, 147 were hypertensive
and 147 were non hypertensive (Figure 1).

Data analysis

Data were enterred in SPSS version 20 software, where
a page wascreatedfor the study. Categorical variables were
presented as frequencies and percentages, while continuous
variables were presented as means and standard deviations
(SD). Chi-square test was used to compare categorical
variables. Finally, multi variate analysis was performed via
multiple logistic regression and resoflogistic regression was
expressed as adjusted odds ratio and 95% CI. A two-sided p <
0.05 was considered as statistically significant. The Microsoft
excel 2016 software wasused to design the different tables
and figures for the presentation of the results.

Ethical considerations

Ethical clearance was obtained from the institutional
Review Board of the Faculty of Health Sciences, University of
Bamenda.

Authorization to carry out the study at Yaounde Central
Hospital wasacquiredfrom the director of the hospial.

Patients confidentiality was respected as participant
identity (name, phone number, identity card number) wasn’t
revealed and the information collected was kept secret.

Results

Proportion of preterm birth

The hypertensive women were 4.8 time at risk of delivering
premature babies (Table 1).

Classification of differents types of hypertensive
diseases

Preeclampsia was the most frequent pathology,
representing 73.5% of cases, and a total 5.6% of deliveries
(Table 2).
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Review of medical record
N=1900

Excluded = 726
Incomplete files=
Still birth babies=50

!

Total number of participants
retained and analysed
N=294

Baby with intrauterine
growth retardation=30

Ectopic pregnancy and
abortion=800

Group with hypertension

N= 147

Group without
hypertension
N= 147

Figure 1: Recruitment flow chart.

Table 1: Association between hypertension in pregnancy and premature birth.

Prematurity HTN+ n (%) HTN n (%)
Yes 97 (66.0) 28 (19.0)
No 50 (34.0) 119 (69.3)

OR (95% Cl) P value
4.38 (2.8-6.8) 0.001
Ref Ref

HTN+: Hypertensive; HTN-: non hypertensive; OR: Odds Ratio; n: Frequency; %: percentage

Table 2: Distribution of the study population with respect to hyper-
tensive disease entity.

Hypertensive diseases Frequency Percentages
N %

Preeclampsia 108 73.5

Gestational hypertension 27 18.37

Superimposedpreeclampsia 7 4.76

Chronic hypertension 5 3.4

Total 147 100

Factors associated with hypertensive disease in
pregnancy

Sociodemo graphics characteristics and gestational
age: Sociodemographics characteritics associated with
hypertensive disease are: Adolesecent (teenage) group,
primary and secondary level of education and the self-

employed group (Table 3).

Obstetrical and family history

The frequency of primigravid a was much higher in the
hypertensive group compared to non hypertensive.

The nulliparous and grand multiparous women were more
at risk of developing hypertension,

Women with obstetrical history of preeclampsia were
more at risk of developing hypertension during pregnancy
(Table 4).

Follow up of the pregnancy

The majority of patients in the two groups had more than
four Antenatal Clinic (ANC) contacts.

The most frequent pathology in our study population was
malaria with occurrence of 13.6% in the hypertensive group
and 46.2% in the non hypertensive group (Table 5).
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Table 3: Distribution of the study population according to sociodemographics characteristics and gestational age.

Variables HTN+ n (%) HTN- n (%) Total n (%) OR (95% Cl) P value
Age

13-19 34 (23.1) 19 (13.0) 53 (18.0) 2.15 (1.7-3.9) 0.014
20-26 49 (33.3) 58 (39.5) 107 (36.4) Ref Ref
27-34 47 (32.0) 56 (38.0) 103 (35.0) 1.04 (0.6-1.7) 0.89
35-47 17 (11.6) 14 (9.5) 31(10.5) 1.5(0.7-3.1) 0.27
Gestational age

28-36 weeks 97 (66.0) 28 (19.0) 125 (42.5) 1.7 (0.8-2.4) 0.34
37-42 weeks 50 (34.0) 119 (81.0) 169 (57.5) Ref Ref
Level of education

Primary 22 (15.0) 17 (11.6) 36 (13.3) 2.08 (1.0-4.1) 0.039
Secondary first cycle 62 (42.2) 52 (35.4) 114 (38.8) 1.85(1.1-3.0) 0.018
Secondary second cycle 26 (17.7) 21 (14.3) 47 (16.0) 1.9 (1.0-3.6) 0.05
University and higher 37 (25.8) 57 (38.8) 94 (32.0) Ref Ref
Marital Status

Single 96 (65.3) 92 (62.6) 188 (64.0) 1..46 (0.4-1.8) 0.24
Married 51 (34.7) 55 (37.4) 106 (36.0) Ref Ref
Occupation

House wife 48 (32.7) 47 (32.0) 95 (32.3) 1.1(0.6-1.7) 0.69
Self-employed 19 (13.0) 5(3.4) 24 (8.7) 3.24 (1.3-8.1) 0.012
Civil servant 39 (26.5) 56 (38.1) 95 (32.3) 0.77 (0.4-1.1) 0.14
Student 41 (27.9) 39 (26.5) 80 (27.2) Ref Ref
Religion

Christian 142 (96.6) 140 (95.2) 282 (96.0) 1.38(0.5-4.1) 0.55
Muslim 5 (3.4) 7 (4.8) 12 (4.0) Ref Ref

HTN+: Hypertensive; HTN-: non hypertensive; OR: Odds Ratio; n: Frequency; %: percentage; Cl: Confidence Interval

Table 4: Distribution of the study population according to obstetrical and family history.

Variables HTN+ n (%) HTN- n (%) OR (95% Cl) P value
Parity

Nulliparas 73 (49.7) 52 (35.4) 2.48 (1.36-4.50) 0.003
Primiparas 21(14.3) 37 (25.2) Ref Ref
Pauciparas 29 (19.73) 43 (29.3) 1.31 (0.66-2.56) 0.432
Multiparas 15 (10.2) 13 (8.8) 2.06 (0.89-4.80) 0.091
Grand multiparas 9(6.12) 2(1.4) 3.92 (1.24-12.39) 0.02
Gravidity

Primigravida 58 (39.5) 52 (35.4) Ref Ref
Paucigravida 40 (27.2) 48 (32.6) 0.81 (0.44-1.25) 0.273
Multigravida 30(20.4) 29 (19.7) 1.12 (0.51-1.63) 0.561
Grand multigravida 19 (12.9) 18(12.2) 0.96 (0.48-1.89) 0.701
History of preeclampsia

History of Abortion 12 (8.16) 1(0.46) 19.02 (2.41-34.96) 0.005
Family history 49 (33.3) 64 (29.8) 1.18 (0.75-1.85) 0.472
Hypertension 6 (4.08) 11 (7.48) 1.09 (0.08-14.66) 0.948
Diabetes 3(2.04) 7 (4.76) 0.64 (0.10-4.09) 0.64

HTN+: Hypertensive; HTN-: non hypertensive; OR: Odds Ratio; n: Frequency; %: percentage; Cl: Confidence Interval

Fouedijio et al. Annals Gynecol Obstet 2022, 6(1):154-160 Open Access | Page 157 |



Citation: Fouedjio JH, Mbongo JA, Ngoune-Tegofack DS, et al. (2022) Perinatal Outcome and Factors Associated with Hypertensive Disorders
in Pregnancy in Yaoundé-Cameroon: A Retrospective Case-Control Study. Annals Gynecol Obstet 6(1):154-160

Table 5: Association between hypertension in pregnancy andantenatalcare, pathologies.

Variables HTN+ n (%) HTN- n (%) OR Cl P value
Number of ANC

One 12 (8.16) 14 (9.5) 0.60 0.25-1.38 0.23
Two 21 (14.3) 25 (17.0) 0.81 0.43-1.51 0.51
Three 45 (30.6) 42 (28.6) 1.01 0.61-1.65 0.97
> Four 69 (46.9) 66 (44.9) Ref Ref Ref
Gestational age at onset of ANC (Weeks)

<10 17 (11.6) 34(23.1) Ref Ref Ref
11-15 37 (25.2) 33 (22.5) 2.52 1.22-5.15 0.012
16-19 38(25.8) 26 (17.7) 3.33 1.60-6.92 0.001
20-23 39 (26.5) 35(23.8) 2.55 0.78-4.35 0.01
>24 15 (10.2) 19 (13.0) 1.85 0.78-4.35 0.158
Type of pregnancy

Single 130 (88) 147 (93.2) Ref Ref Ref
Twin 17 (12) 10 (6.8) 2 0.83-3.59 0.095
Pathologies

Malaria 20 (13.6) 68 (42.6) 0.039 0.019-0.08 0.001
uTl 1(0.7) 6 (4.0) 0.09 0.01-0.76 0.027
STI 1(0.7) 15 (102) 0.032 0.004-0.24 0.001

UTI: Urinary Tract Infection; STI: Sexually Transmitted Diseases

Table 6: Distribution according to birth weight, sex and APGAR score.

Variables HTN+ n (%) HTN- n (%) OR c P
Birth weight

<1000g 2 (2.06) 1(3.6) 2.2 0.17-28.25 0.542
1000-1500g 11 (11.3) 4(14.3) 1.22 0.35-4.23 0.752
1600-2100g 52 (53.6) 8(28.6) 1.95 0.68-5.58 0.209
2200-5500g 32(33.0) 15 (53.6) Ref Ref Ref
Sex

Male 60 (61.9) 12 (42.9) 1.58 0.96-2.57 0.068
Female 37 (38.1) 16 (57.1) Ref Ref Ref
Apgar score

1 minute

3-6 11(11.3) 0(3.6) 2 0.60-651 0.26
7-10 86 (88.7) 27 (96.4) Ref Ref Ref
5% minute

<7 9(9.3) 5(2.32) 1.25 0.39-390 0.70
8-10 88 (90.7) 61 (28.37) Ref Ref Ref

HTN+: Hypertensive; HTN-: non hypertensive; OR: Odd Ratio; n: Frequency; %: percentage; Cl: Confidence Interval; %: percentage; OR: Odds
Ratio; n: Frequency

Characteristics of preterm birth Proportion of preterm birth

There was no statistically difference in the two groups Following our analysis, the proportion of preterm birth
according to the characteristics of the preterm birth (Table 6).  was found to be 66% in the hypertensive group compared
to 19% in the non hypertensive group. Thus, Hypertensive
women were more at risk of delivering premature babies and
the risk was statistically significant. This can be explained by

Discussions
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the fact that Yaoundé Central Hospital is a Referral hospital
that receives patients from the city of Yaoundé and its
environs. This is close to the results of louta, et al., study in
Congo who reported 45% of premature babies in hypertensive
group compared to 16.7% in the non hypertensive group [12];
with hypertension being a risk factor for prematurity which
was statistically significant. Lower figures were reported in a
2016 publication by Davies, et al. in the United Kingdom [13].
The aim of their study was to determine the contribution of
preeclampsia to preterm birth in primiparous women. The
values observed were: 78.5% of premature babies in the
hypertensive group compared to 85% in the non hypertensive
group and this difference was statistically signifiacant (p value
=0.001).

Factors associated of hypertension disease

During the course of our study we found that adolescents
were more at risk of developing hypertension during pregancy
and the risk was statistically significant (OR: 2.15, and p
value = 0.014). This is close to the results obtained by Dao,
et al. in mali who found a statistically significant associattion
between adolescence and hypertension during pregnancy
[14]. Similarity was also seen in the 2013 study by louta, et al.
in Congo [15], where adolescents were at risk of developing
hypertension and the risk was statistically significant (OR:
2.44, p value = 0.0032). This can be explained by the concept
of duration of exposure to sperm and paternal antigens,
which can modify the immunological response. In fact, the
shorter this duration, the higher the risk of hypertension in
pregnancy and preeclampsia [15].

From our analysis, there was a statistically significant
association between hypertension and lowlevel of education
(OR: 2.08 p value = 0.039). This is close to the results of
louta, et al. in Congo who found a statistically significant
association between hypertension and lowlevel of education
(OR: 5, p value = 0.001) [12]. In a study by Mboudou, et al. In
Cameroon, participants with lowlevel of education were the
most represented in the two groups; There was a statistically
significant association between hypertension and lowlevel of
education (p value = 0.001) [16].

Low socioeconomics status was also identified as a risk
factor of hypertension during pregnancy in our study, and the
risk was statiscally significant (OR: 3.24 p value of 0.012). This
is close to the results obatined by louta, et al. in Congo who
found an (OR: 2.04, and p value of 0.001). The same result
hadbeen found by Mboudou, et al. in Cameroon in 2009 [16].
This can be explained by the lack of financial support necessary
for the proper monitoring of pregnancy and probably the lack
of insurance coverage.

Indeed, in our study, nulliparas were the most affected in
the two groups, 73 (49.7%) in the hypertensive group and 52
(35.4%) inthe non hypertensive group. There was a statistically
significant association between hypertension in pregnancy
and nulliparity (p value of 0.001). This is sligtly different from
the results obtained by Mboudou, et al. Who found 38.01%
in the hypertensive group and 34.3% in the non hypertensive
group [16]. There wasn’t a statistically significant association
between hypertension in pregnancy and nulliparity (p value

of 0.713). This can be explained by the difference in sample
size of the case group 147 in this study versus 121 in their
study. Added to this, in our study, grand multiparas were also
at risk of developing hypertension during pregnancy and the
risk was statistically significant (OR:2, p value of 0.02). This
is close to the results of louta 2013 in congo who found a
statistically significant association between hypertension and
grand multiparity (OR:3.29, and p value of 0.001).

In our study, a statistically significant association was
found between hypertension and history of preeclampsia
(OR: 19, p value of 0.005). A similar observation was made in
a 2007 study by Dao, et al. in Mali [14].

Characteristics of preterm birth

Inourstudy, most premature babiesdelivered fromwomen
who developped hypertension during pregnancy were 61.9%
male; while 38.1% were female. This is close to the results
obtained by Naha, et al. in their 2020 study [17]. In their
study, which aimed to investigate and analyze the clinical, and
the rapeutic characteristics of new borns from preeclampticm
others with premature delivery, 35 were male (58.5%) and
25 (41.7%) werefemale. Severalstudies have examined the
relationship between fetal sex and preeclampsia, but their
results have led to conflicting conclusions. Some studies
found that the risk of preeclampsiais higher in mothers
with a male fetus [18,19], while other studies found the
contrary [20-23]. Most research could not find a relationship
after multi variate analyses [18,20,21]. The Apgar score of
preterm babies at the first minute of life waslowin 11.3% of
cases, while in 88.7% cases, it was normal. The severity of
the condition at birth could be explained by: the severity of
hypertension (73.5% of preeclampsia in our study) and the
decision to rescue a mother in danger (eclampsia or HELLP
Syndrome). In EI Mhamdi'sseries, 6% of new borns had an
Apgar score lessthan 7 [24] and 94% of new borns who had an
Apgar score greaterthan or equal to 7. In the Mabaga study
it was reported that 37.9% of new borns from hypertensive
women, had a low Apgar score during the first minute. These
statements are consistent with the data demonstrated by
the Schneider study: Low Apgar scores were a significant
complication during child birth in hypertensive women [25].

Conclusion

e The proportion of preterm births in women with
hypertensive disdorders in Yaoundé Central Hospital
was found to be 66%.

e Risk factors for hypertensive disorder in pregnant
women include: Age from 13 to 20 years, nulliparity,
grand multiparity, low socioeconomic status, low level
of education, history of preeclampsia and gestational
age at onst of ANC from 11 to 23 weeks.

® The majority of premature babies born to hypertensive
women had a weight ranging from 1600 grams to
2100 grams where as those born to non hypertensive
women had a weight ranging from 2200 grams to 2500
grams. Most of the babies born to hypertensive women
were male where as babies born to non hypertensive

Fouedijio et al. Annals Gynecol Obstet 2022, 6(1):154-160

Open Access | Page 159 |



Citation: Fouedjio JH, Mbongo JA, Ngoune-Tegofack DS, et al. (2022) Perinatal Outcome and Factors Associated with Hypertensive Disorders
in Pregnancy in Yaoundé-Cameroon: A Retrospective Case-Control Study. Annals Gynecol Obstet 6(1):154-160

women were majority female. The majority of new
borns in our study had an APGAR score less than 7.

® Premature baby’s born from women who developed
hypertension during pregnancy were at greater risk of
having a poor Apgar score at birth.
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