
 
Author(s) agree that this article remains permanently open access under the terms of the 

Creative Commons Attribution License 4.0 International License 

 

 

 

 

Research Paper 

PREGNANCY OUTCOME IN MOTHERS WITH CHRONIC HYPERTENSION 
IN A TERTIARY HEALTH INSTITUTION, PORT HARCOURT, NIGERIA  

Emmanuel Okwudili ORANU,  Gregory Ifechukwude OYIANA and  John 
Dimkpa OJULE 

Department of Obstetrics and Gynaecology,  
University of Port Harcourt Teaching Hospital,  

Port Harcourt,  
Nigeria. 

Abstract 
Background: Chronic hypertension in pregnancy is a major health 
problem globally. It is associated with adverse maternal and perinatal 
outcome. The pregnancy outcome of mothers with chronic hypertension 
have not been documented in Port Harcourt, Southern Nigeria, hence this 
study. Objective: To determine the prevalence, perinatal and maternal 
outcome of chronic hypertension in pregnancy in the University of Port 
Harcourt Teaching Hospital, Port Harcourt. Methods: It was a descriptive 
retrospective study of mothers with chronic hypertension in pregnancy 
conducted between 1st January 2012 to 31st December 2017 at the 
University of Port Harcourt Teaching Hospital (UPTH), Port Harcourt, 
Nigeria. Their folders were retrieved from the medical records 
department and the maternal bio-data, and maternal and perinatal 
outcome were obtained. The data were analyzed using SPSS version 20 
and result presented as frequency tables, percentages, chi-square x2, as 
appropriate. P<0.05 is considered statistically significant. Results: Of the 
13,285 mothers who had antenatal care and delivery at the UPTH during 
the study period, 54 had chronic hypertension, giving a prevalence of 
0.4%. Of these, 45(83.3%) had pre-eclampsia superimposed on chronic 
hypertension, while 7(13%) had intrauterine fetal death (IUFD). Of the 18 
women that presented at 12 weeks and below, half of them (50%) had 
adverse fetal outcome, while of the 35 pregnant women that presented 
between 13 and 28 weeks, 29(82.9%) had adverse fetal outcome and 
women with worse perinatal outcome had late ante-natal care 
registration. Conclusion: The percentage of women with chronic 
hypertension in this study who had pre-eclampsia superimposed on 
chronic hypertension is high.  Increasing gestational age at presentation 
tend to impact negatively on perinatal outcome. Therefore, early 
antenatal care registration recommended. 
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INTRODUCTION 
Chronic hypertension is blood pressure≥140mmHg systolic and / or 90mmHg diastolic 

on at least two occasions measured at least four hours apart with the patient at rest 

before pregnancy or in recognition that many women go for medical care only when 

gravid, before 20 weeks’ gestation, take antihypertensive medication before pregnancy 

or persistence of hypertension for >12 weeks after delivery.1–4 It occurs with or without 

proteinuria.5Chronic  hypertension in pregnancy accounts for approximately 3-5% of 

pregnancies.2,5 

Chronic hypertension can occur de novo (essential) usually without proteinuria or 

secondary to other causes. Primary hypertension has been identified as the most 

common cause of chronic hypertension in young pregnant women, accounting for about 

90% of cases, while diabetes mellitus and renal failure diseases account for about 

10%.2,3,5,6 

Chronic hypertension complicating pregnancy is a public health concern throughout the 

world.7 Gravid women who have pre-existing hypertension are at  increased risk of 

maternal and perinatal morbidity, such as superimposed pre-eclampsia, acute renal 

failure, placenta abruption, maternal death, fetal growth restriction, preterm delivery,  

increased caesarean delivery rate and perinatal death.2,5,8 The risk of developing one of 

these complications correlates with the degree of maternal blood pressure elevation.5 

These risk are particularly found in patients with uncontrolled hypertension, end organ 

damage, superimposed pre-eclampsia and in those who are depleted with prenatal 

care.8 

Other risk factors that predispose one to developing chronic hypertension during a 

person’s life time, aside from primary hypertension, are African-American race, obesity, 

dyslipidaemia, and physical inactivity.9,10 

The risk of superimposed preeclampsia increases with an increased duration of 

hypertension.1,2 Low dose aspirin can be given daily to the pregnant woman with risk 

factors for developing pre-eclampsia as early as 12 weeks’ gestation and continued until 

36 weeks. It has the best evidence so far among the options available.11 



Journal of Global Biosciences             Vol. 9(8), 2020 pp. 7873-7888 

ISSN 2320-1355  

www.mutagens.co.in                                                                                                                    7875 

Most women with chronic hypertension have a decrease in blood pressure during 

pregnancy similar to that observed in normotensive women. Blood pressure falls 

toward the end of the first trimester and rises toward pre-pregnancy values during the 

third trimester. As a result of this, antihypertensive medications can often be tapered 

during pregnancy.1,5 As the prevalence of advanced maternal age and obesity increase 

among child bearing women12, hypertension diseases are likely to become an 

increasingly common obstetric condition.1,4 

In a two-centre United Kingdom based cohort study, an incidence of chronic 

hypertension in pregnancy of 1.3% was noted.13 However, a systematic review and 

meta-analysis showed that chronic hypertension in pregnancy complicated about 3% of 

all pregnancies.14 But an earlier population based study done in South Wales in 2002 

showed that 0.6% of women had chronic hypertension in pregnancy.15 In America, 

chronic hypertension has a prevalence of 1-5%, but this estimate was drawn from a 

small number of population based studies, including publications from more than 20 

years ago. A prevalence of 6.9% was recorded in India, this was a cross-sectional 

study.16  

An Ethiopian systematic review involving 17 studies with a total of 258,602 pregnant 

women gave a prevalence of chronic hypertension in pregnancy of 5.79%.17 This was 

similar to a case control Cameroonian study with a prevalence of 5.3%.18 There was 

prevalence of 0.3% and 0.4% for urban and rural Ghana respectively.19 This was in 

contrast to another prospective study of 1010 women conducted in two ante-natal 

clinics in Accra, which showed that 2% of women had chronic hypertension in 

pregnancy.20 The prevalence in Sokoto, Nigeria is 6% 21 which is not far from 4.5% in 

Benin city, Nigeria.22 

A prospective cohort study of 503 pregnant women with chronic hypertension, between 

2012 and 2017 in the United Kingdom showed that 8.9% developed early placental 

disease, 12.8% developed pre-eclampsia, and 18% developed small for gestational age 

infants without signs of maternal disease.23 However, a secondary analysis of a cohort of 

759 women in Alabama, USA with chronic hypertension with mild blood pressure 

elevation, 22% had small for gestational age babies, 31% had perinatal death and 26% 

had preterm birth.24 
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In two other retrospective cohort study in USA, high caesarean rate (52.25%), small for 

gestational age (14.05%) at early and late terms were observed in one.25 While the 

other study showed highest rates of growth restriction and preterm birth rates amongst 

black women, Hispanics had higher rates of growth restriction and preterm birth.26 New 

Zealand and Italian studies showed similar expriencies.27,28 However, in Indian study, 

rate of pre-eclampsia 36.4%, preterm birth rate was 86.4% and perinatal mortality rate 

was 27.2%. This higher rate was attributed to the fact that a much larger number of 

women were referred in the third trimester.29 This contracted heavily with the very low 

figures found in a surveillance of obstetrics population in Botswana.30 A Ghanaian cross-

sectional study of women with hypertensive disorder in pregnancy, 8.7% of babies were 

admitted into the neonatal intensive care unit, 4.3% had respiratory distress, 4.3%had 

preterm delivery, 4.3% had still birth, and 4.3% had perinatal death.31 The caesarean 

section rate in Benin city, Nigeria was 45.5% versus 22% in the general obstetric 

population studied.22 This was relatively similar to 36% in Sokoto, Nigeria.21  

Risk factors for chronic hypertension in pregnancy were essentially similar to other 

components of hypertensive disease in pregnancy such as pre-eclampsia, gestational 

hypertension, and pre-eclampsia superimposed on chronic hypertension.13 In a US 

study, specific risk factors for chronic hypertension in pregnancy include Medicaid 

insurance, nulliparity, and being overweight or obese. Medicaid insurance is a proxy for 

poverty, and the relationship between poverty and chronic medical condition is well 

known.32 This was not very different from a Chinese study.33 

A case control study in Maroua Cameroon linked chronic hypertension in pregnancy to 

family history of hypertension, early adolescence (16.4%), nulliparity (71.18%), 

illiteracy (48.7%) and lack of occupation.18 The risk factors for chronic hypertension in 

pregnancy were not different in Lome, Togo.  

There has been no study to the authors’ knowledge on chronic hypertension in 

pregnancy in our centre. This study was therefore carried out to determine the 

prevalence and evaluate feto-maternal outcome of chronic hypertension in pregnancy 

in Port Harcourt, south-south, Nigeria. 
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MATERIALS AND METHODS 

This was a descriptive retrospective study of booked antenatal patients with chronic 

hypertension in pregnancy managed at the UPTH, Port Harcourt between 1st of January 

2012 and 31st of December 2016. Their folders were retrieved from the medical records 

department and studied. Data and on their age, educational status, occupation, parity, 

gestational age at presentation, duration of diagnosis of hypertension, booking status, 

history of antihypertensive use, family history of hypertension and diabetes mellitus, 

body mass index, alcohol and smoking history, maternal and fetal complications and 

pregnancy outcome were extracted and analyzed using SPSS version 20.  The results 

were presented in simple percentages, frequency tables and figures. Relevant 

descriptive statistics using frequency and percentage were computed for presentation 

of categorical variables, while continuous variables were presented using mean and 

standard deviation. The Chi-square test and Fisher’s exact test were used to compare 

categorical variables with a p value of 0.05 or less taken as being significant. 

Exclusion criteria: All folders on chronic hypertension in pregnancy managed at UPTH 

within the period stated that do not contain the complete information for the study 

were excluded during data collection. All unbooked pregnant women were also 

excluded from this study as data was not collected from their folders.  

Ethical clearance: Ethical clearance for this study was obtained from the ethical 

committee of the university of Port Harcourt teaching hospital.  

RESULTS 

Within the study period, a total of 13,285 pregnant women were seen at the ante-natal 

clinic, of the UPTH, Port Harcourt, 54 had chronic hypertension in pregnancy, giving a 

prevalence of 0.4%. 

The mean gestational age in weeks at booking, of women with chronic hypertension in 

pregnancy in this study was 16.05±5.71 SD and the range was 7-28 weeks. The mean 

duration of diagnosis of hypertension in years, among the women was 2.46±2.05 SD and 

range (0.3-10) years. 
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Thirty three (61.1%) of the women with chronic hypertension in pregnancy, were in the 

less than 35 years age range. Forty (74.1%) of these women had tertiary education. 

Only eight (14.8%) of them were unemployed.(Table 1) 

Women who presented at fetal gestational age of less than 12 weeks were 18(33.3%), 

those between 13-27 weeks were 35(64.8%) while one pregnant mother presented 

after 28 week.  

TABLE 1: DEMOGRAPHIC /CLINICAL CHARACTERISTICS OF WOMEN WITH 
CHRONIC HYPERTENSION IN PREGNANCY 

Socio-demographic characteristics of study population (N=54) 

Variables Frequency Percentage 

Age category   

<35 years 33 61.1 

>35 years  21 38.9 

Educational level   

Secondary and below  14 25.9 

Tertiary            40 74.1 

Occupational status   

Unemployed 8 14.8 

Employed 20 37.0 

Self-employed 26 48.1 

Parity    

Nulliparous  12 22.2 

Para 1 22 40.7 

Para 2-4 18 33.3 

Para  ≥5 2 3.7 
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More than half of the women 31(57.4%) had no adverse maternal outcome. 

However, 23(42.6%) of the women studied had mild pre-eclampsia, 40.7% (n=22) had 

severe pre-eclampsia while 37% (n=20) had acute kidney injury. 

Majority of the women had adverse fetal outcome, 72.2% (n=39).  Thirty-seven percent 

(n=20) had intrauterine growth restriction, and 37%(n=20) had low birth. (Figure1) 

Women with a family history of hypertension were 46.3% (n=25) and 22.2% (n=12) 

had a family history of diabetes mellitus. (Table2) 

The mean body mass index of women with chronic hypertension in pregnancy was 

35.38±10.9 SD, the median BMI was 33.10, with a range of 24.00-100.70. Thirty-seven 

(68.5%) were obese, 29.6% (n=16) were overweight, while 1.9% (n=1) had a normal 

weight. 

FIGURE 1: FETAL OUTCOME OF WOMEN WITH CHRONIC HYPERTENSION IN 

PREGNANCY (SOME FACTORS HAVING MORE THAN ONE ADVERSE OUTCOME); 
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TABLE 2: MEDICAL AND SOCIAL HISTORY OF WOMEN WITH CHRONIC 

HYPERTENSION IN PREGNANCY/RISK FACTORS 

Variables Frequency Percentage 
Medical history  
Duration of HTN diagnosis 

  

<1 year 6 11.1 
1 – 5 years 43 79.6 
>5 years 5 9.3 
Family history of HTN   
Yes 25 46.3 
No 29 53.7 
Family history of DM   
Yes 12 22.2 
No 42 77.8 
History of antihypertensive 
use 

  

Yes  51 94.4 
No            3 5.6 
Social history  
History of alcohol intake 

 
Frequency 

 
Percentage 

Yes 2 3.7 
No 52 96.3 
None of the respondents had history of smoking 

HTN – Hypertension   DM – Diabetes Mellitus     

As illustrated in table 3 below, there was no statistically significant relationship 

between age, educational level, employment status and body mass index among women 

with chronic hypertension in pregnancy and adverse maternal outcome in this study. 

However, the rate of adverse fetal outcome increased with increased gestational age at 

presentation, with the highest prevalence noticed in those who presented at 28 weeks 

and above, followed by those presenting between 13-27 weeks gestation and the least 

were those who presented at a gestational age less than or equal to 12 weeks gestation. 

The differences in proportion were statistically significant, p-value = 0.03.  (Table 4) 

The relationship between duration of diagnosis of hypertension, family history of 

hypertension, family history of diabetes mellitus, history of alcohol intake, and use of 

antihypertensive among women with chronic hypertension in pregnancy in this study 

and adverse maternal outcome as well as adverse fetal outcome respectively, were not 

statistically significant. (Table 5) 
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TABLE 3: DEMOGRAPHIC FACTORS AND ADVERSE MATERNAL/FETAL OUTCOME 

AMONG WOMEN WITH CHRONIC HYPERTENSION IN PREGNANCY 

  Adverse maternal outcome Adverse fetal outcome 
 
Variables 

Total 
n (%) 

Yes 
n (%) 

No 
n (%) 

Yes 
n (%) 

No 
n (%) 

Age category      
Below 35 years 33 (100.0) 12 (36.4) 21 (63.6) 23 (69.7) 10 (30.3) 
35 years and above 21 (100.0) 11 (52.4) 10 (47.6) 16 (76.2) 5 (23.8) 
  Chi square = 1.347; p-value = 0.246 Chi square = 0.270; p-value = 0.604 

Educational level      
Secondary and below  14 (100.0) 8 (57.1) 6 (42.9) 11(78.6) 3 (21.4) 
Above secondary            40 (100.0) 15 (37.5) 25 (62.5) 28 (70.0) 12 (30.0) 
  Chi square = 1.636; p-value = 0.201 Fisher’s exact p-value = 0.733 

Employment status      
Unemployed 8 (100.0) 2 (25.0) 6 (75.0) 6 (75.0) 2 (25.0) 
Employed 46 (100.0) 21 (45.7) 25 (54.3) 33 (71.7) 13 (28.3) 
  Fisher’s exact p-value = 0.443 Fisher’s exact p-value = 1.000 

BMI classification       
Obese 37 (100.0) 18 (48.6) 19 (51.4) 28 (75.7) 9 (24.3) 
Not obese 17 (100.0) 5 (29.4) 12 (70.6) 11 (64.7) 6 (35.3) 
  Chi square = 1.763; p-value = 0.184 Fisher’s exact p-value = 0.516 

 

TABLE 4: OBSTETRIC FACTORS AND ADVERSE MATERNAL/FETAL OUTCOME 
AMONG WOMEN WITH CHRONIC HYPERTENSION IN PREGNANCY 
  Adverse maternal 

outcome 
Adverse fetal outcome 

 
Variables 

Total 
n (%) 

Yes 
n (%) 

No 
n (%) 

Yes 
n (%) 

No 
n (%) 

Parity      
Nulliparous 12 (100.0) 3 (25.0) 9 (75.0) 8 (66.7) 4 (33.3) 
Non-nulliparous 42 (100.0) 20 (47.6) 22 (52.4) 31 (73.8) 11 (26.2) 
  Chi square = 1.953; p-value 

= 0.162 
Fisher’s exact p-value = 
0.719 

Gestational age 
at presentation 

     

≤12 weeks 18 (100.0) 6 (33.3) 12 (66.7) 9 (50.0) 9 (50.0) 
13 – 27 weeks 35 (100.0) 16 (45.7) 19 (54.3) 29 (82.9) 6 (17.1) 
≥28 weeks 1 (100.0) 1 (100.0) 0 (0.0) 1 (100.0) 0 (0.0) 
  Fisher’s exact test = 2.020; 

p-value = 0.380 
Fisher’s exact test = 6.475; 
p-value = 0.030* 

Booking status      
      
Booked 54 (100.0) 25 (46.3) 29 (53.7) 37(68.5) 17 (31.5) 
  Fisher’s exact p-value = 

0.253 
Fisher’s exact p-value = 
0.552 
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TABLE 5: RELATIONSHIP BETWEEN CLINICAL HISTORY AND ADVERSE 
MATERNAL/FETAL OUTCOME AMONG WOMEN WITH CHRONIC HYPERTENSION IN 
PREGNANCY 
  Adverse maternal 

outcome 
Adverse fetal outcome 

 
Variables 

Total 
n (%) 

Yes 
n (%) 

No 
n (%) 

Yes 
n (%) 

No 
n (%) 

Duration of HTN 
diagnosis 

     

≤1 year 24 
(100.0) 

11 (45.8) 13 
(54.2) 

16 (66.7) 8 (33.3) 

>1 year 30 
(100.0) 

12 (40.0) 18 
(60.0) 

23 (76.7) 7 (23.3) 

  Chi square = 0.186; p-
value = 0.667 

Chi square = 0.665; p-value = 
0.415 

Family history of 
HTN 

     

Yes  25 
(100.0) 

11 (44.0) 14 
(56.0) 

19 (76.0) 6 (24.0) 

No            29 
(100.0) 

12 (41.4) 17 
(58.6) 

20 (69.0) 9 (31.0) 

  Chi square = 0.038; p-
value = 0.846 

Chi square = 0.331; p-value = 
0.565 

Family history of 
DM 

     

Yes  12 
(100.0) 

4 (33.3) 8 
(66.7) 

9 (75.0) 3 (25.0) 

No            42 
(100.0) 

19 (45.2) 23 
(54.8) 

30 (71.4) 12 (28.6) 

  Chi square = 0.541; p-
value = 0.462 

Fisher’s exact p-value = 1.000 

History of 
antihypertensive 
use 

     

Yes  51 
(100.0) 

23 (45.1) 28 
(54.9) 

36 (70.6) 15 (29.4) 

No            3 
(100.0) 

0 (0.0) 3 
(100.0) 

3 (100.0) 0 (0.0) 

  Fisher’s exact p-value = 
0.253 

Fisher’s exact p-value = 0.552 

History of 
alcohol intake 

     

Yes  2 
(100.0) 

1 (50.0) 1 
(50.0) 

1 (50.0) 1 (50.0) 

No            52 
(100.0) 

22 (42.3) 30 
(57.7) 

38 (73.1) 14 (26.9) 

  Fisher’s exact p-value = 
1.000 

Fisher’s exact p-value = 0.482 
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DISCUSSION 

Chronic hypertension in pregnancy is a public health concern throughout the 

world.7The prevalence of 0.4% in this study is less than 6% reported in Sokoto, 

Northern Nigeria,21 and 4.5% in Benin city, Southern Nigeria,22as well as a prevalence of 

1.5% from a small number of population based studies in America.7  The reduced 

prevalence in this study may be due to the younger age of the mothers at child birth, as 

it has been shown that in population with increasing maternal age at child birth, the 

association of hypertension with advancing age contributes to a greater prevalence of 

chronic hypertension.35 

The number of women, with chronic hypertension in pregnancy in this study that 

eventually developed pre-eclampsia is higher than that seen in the UK,23USA26 and 

India.29 Identification of superimposed pre-eclampsia remains difficult, as several 

studies did not report diagnostic criteria, while others used varying, though valid 

definitions of superimposed pre-eclampsia, as such, lack of consistency is likely to affect 

the heterogeneity of outcomes across studies, which again explains the difference in 

prevalence of pre-eclampsia found in this study from others elsewhere.7 

Thirty seven percent of mothers had acute kidney injury in this study, contrastingly, 

21% had acute renal failure in a study in USA.10The higher incidence of acute kidney 

injury seen in this study may be attributable to a high proportion of women who 

developed pre-eclampsia, as acute renal failure was strikingly commoner among 

women with gestational hypertension with proteinuria, in a Canadian study.36 

Intrauterine growth restriction, birth asphyxia, and low birth weight were the 

commonest adverse fetal outcome in this study, at variance with other 

studies.23,24,26,29,30 This is attributable to the late gestational age of presentation by the 

women for care, as the adverse events had started taking effect before medical 

intervention. 

Obesity and negroid race are marginally associated with chronic hypertension as found 

in most studies.32-34 The role of parity in chronic hypertension in pregnancy is not clear. 

In this study, low parity was more associated with chronic hypertension in pregnancy. 

However, while some studies associated chronic hypertension with high parity, others 
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found low parity.32-34 In all, parity is not a significant risk factor for adverse effect of 

chronic hypertension in pregnancy. 

Studies have shown that women who experience hypertension in pregnancy are 

diagnosed with hypertension much earlier in life as opposed to women who do not 

experience this complication.37However, the incidence of chronic hypertension in 

pregnancy, increases with increasing maternal age.13This study did not show any 

relationship between maternal age and chronic hypertension.18Contrastingly, most of 

the women with chronic hypertension in pregnancy in a Chinese study were aged 

greater than 35 years.33 

The differences in age category, educational level (P=0.201), employment status 

(P=0.443), and body mass index (P=0.184) and their relationship to adverse maternal 

outcome, were non-significant in this study. Other obstetric factors like parity 

(P=0.162), gestational age at presentation (P=0.380), and booking status (P=0.253), 

were not significant causes of adverse maternal outcome as well. The reason for this is 

unclear, but may be related to the fact that a higher percentage of women in this study 

(74.1%) had above secondary level of education which may have influenced their health 

seeking behaviour and as such may have had optimal blood pressure control, which 

reduced the adverse outcome.14 

However, there is substantial diversity of reported adverse outcome with respect to age 

category and obesity, although randomized control trials were more consistent than 

other study design, there were no systematic difference in mean event rates to explain 

the disparities in outcomes.7 

There were no significant demographic factors associated with adverse foetal outcome 

among women with chronic hypertension in pregnancy similar to the reason above.7,14 

It is important to note that the rate of adverse fetal outcome decreased with a 

decreasing gestational age at presentation in this study, hence there is statistical 

significance with a p-value of 0.03. This is in keeping with the findings in most 

studies.13,18,22 
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CONCLUSION:  

The prevalence of chronic hypertension in pregnancy in this study is low and this seems 

to be a global trend. However, adverse effect following chronic hypertension is high. 

Early booking and optimal blood pressure control in pregnant women with chronic 

hypertension were shown to improve both maternal and fetal outcome. 

REFERENCES 

1.  Chahine KM, Sibai BM. Chronic hypertension in pregnancy: New concepts for 

classification and management. Am J Perinat. 2019. 36(02):161-8.  

2.  Kwawukume EY, Ekele BA. Hypertensive Disorder in Pregnancy. In:Kwawukume 

EY, Ekele BA, Danso KA, Emuveyan EE, (eds). Comprehensive Obstetrics in the 

Tropics. 2nd edition. Assemblies of God Literature Centre Ltd.Accra-North. 2015. 

219-231.  

3.  Webster LM, Gill C, Seed PT, Bramham K, Wiesender C, Nelson-Piercy C. etal. 

Chronic hypertension in pregnancy: impact of ethnicity and superimposed 

preeclampsia on placental, endothelial, and renal biomarkers. Am J Physio-

RegulInt Comp Physiol. 2018; 315(1):36-47. 

4.  Iribhogbe OI, Ande AB. The Woman with a Blood Pressure of 150/105 mmHg at 

36 weeks Gestation In: Foundations of Clinical Obstetrics and Gynaecology in the 

Tropics. 1st ed. Ebeigbe PN, editor. Benin City: Mindex Publishing Company; 

2015. 400-406 .  

5.  Jason J, Waugh, Smith M. Hypertensive disorders In: Edmonds DK.(ed) Dewhurst’s 

Text book of Obstetrics and Gynaecology. 9th edition.Wiley Blackwell Publishers 

Oxford University Press. West Sussex. 2018: 73-84 .  

6.  Ye C, Ruan Y, Zou L, Al E. The 2011 Survey on Hypertensive Disorders of 

Pregnancy (HDP) in China: Prevalence, Risk Factors, Complications, Pregnancy 

and Perinatal Outcomes. PLoS One. 2014;9(6):e100180-9.  

7.  Bramham K, Parnell B, Nelson-Piercy C, Seed PT, Poston L, Chappell LC. Chronic 

hypertension and pregnancy outcomes: systematic review and meta-analysis. 

Bmj. 2014; 348(1):2301-12. 

8.  Youngstrom M, Tita A, Grant J, Szychowski JM, Harper LM. Perinatal outcomes in 

women with a history of chronic hypertension but normal blood pressures before 

20 weeks of gestation. Obstet  Gynecol. 2018;131(5):827-34. 

9.  Miller DA. Hypertension in Pregnancy. In: Current Diagnosis & Treatment 



Journal of Global Biosciences             Vol. 9(8), 2020 pp. 7873-7888 

ISSN 2320-1355  

www.mutagens.co.in                                                                                                                    7886 

Obstetrics & Gynaecology. 11th ed. Decherney A, Nathan L, Laufer N, Roman A, 

editors. New York: Mc Graw-Hill Medical Publishing Division; 2013. 454-464 .  

10.  Bateman B, Bansil P, Hernandez-Diaz S. Prevalence, trends and Outcomes of 

Chronic Hypertension: a nation wide sample of Delivery Admissions. Am J Obs 

Gynecol. 2012;206(2):134-e1.  

11.  Villa PM, Kajantie E, Räikkönen K, Pesonen AK, Hämäläinen E,Vainio M. etal.  

Aspirin in the prevention of pre‐eclampsia in high‐risk women: a randomised 

placebo‐controlled PREDO Trial and a meta‐analysis of randomised trials. BJOG. 

2013;120(1):64-74. 

12.  Seely EW, Ecker J. Chronic hypertension in pregnancy. Circulation. 

2014;129(11):1254–61.  

13.  Panaitescu AM, Syngelaki A, Prodan N, Akolekar R, Nicolaides KH. Chronic 

hypertension and adverse pregnancy outcome: a cohort study. Ultrasound Obstet 

Gynecol. 2017;50:228–35.  

14.  Webster L, Conti-Ramsden F, Seed PT, Webb AJ, Nelson-Piercy C, Chappell LC. et 

al. Impact of antihypertensive treatment on maternal and perinatal outcomes in 

pregnancy complicated by chronic hypertension: A systematic review and meta-

analysis. J Am Hear Assoc. 2017;6(5):e005526.  

15.  Roberts CL, Algert CS. Hypertensive disorders in pregnancy: a population-based 

study. Med J Aust. 2005;182(7):332–6.  

16.  Metha B, Kumar V, Chawla S, Sachdiva S, Mahopatra D. Hypertension in 

pregnancy: a community-based study. Indian J Comm Med. 2015;40(4):273.  

17.  Berhe AK, Kassa GM, Fekadu GA, Muche AA.  Prevalence of hypertensive disorders 

of pregnancy in Ethiopia: a systematic review and meta-analysis. BMC Pregnancy 

Childbirth. 2018;18(1):34.  

18.  Tebeu PM, Foumane P, Mbu R, Fosso G, Biyasa PT, Fomulu JN. Risk factors for 

hypertensive disorders in pregnancy: a report from Maroua Regional Hospital, 

Cameroon. J Reprod Infertil. 2011;12(3):227–34.  

19.  van Middendrop D, TenAsbroek A, Bio FY, Edusei A, Meisser L, Newton S. et al. 

Rural & urban difference in blood pressure and pregnancy-induced hypertension 

among pregnant women in Ghana. Global Health. 2013;9(1):59.  

20.  Browne JL, Vissers KM, Antwi E, Srofenyoh EK, Van der Linden EL, Agyepong IA. 

et al. Perinatal outcome after hypertensive disorders in pregnancy in a low 

resource setting. Trop Med Int Heal. 2015;20(12):1778–86.  



Journal of Global Biosciences             Vol. 9(8), 2020 pp. 7873-7888 

ISSN 2320-1355  

www.mutagens.co.in                                                                                                                    7887 

21.  Singh S, Ekele BA, Egondu SC, Ikechukwu NE.  Hypertensive disorders in 

pregnancy among pregnant women in a Nigerian Teaching Hospital. Niger Med J. 

2014;55(5):384–8.  

22.  Ebeigbe PN, Igberase GO, Aziken ME. Hypertensive disorders in pregnancy: 

Experience with 442 recent consecutive cases in Benin city, Nigeria. Niger Med J. 

2007;48(4):94–8.  

23.  Myers JE, Ormesher L, Shawkat E, Chmiel C, Glossop H, Dempsey A. et al. Arterial 

stiffness and placental growth factor are independent predictors of adverse 

pregnancy outcome in women with chronic hypertension. Am J Obstet Gynecol. 

2018;218(1):S188.  

24.  Ankumah NA, Tita A, Cantu J, Jauk VC, Biggio J, Hauth J. et al. 614: Pregnancy 

outcome vary by blood pressure level in women with mild-range chronic 

hypertension. Am J Obstet Gynecol. 2013;208(1):S261-262.  

25.  Worstell T, Gorman M. 379:Outcomes from chronic hypertension in pregnancy by 

gestational age: a retrospective cohort study. Am J Obstet Gynecol. 

2014;210(1):S192.  

26.  Pillod RA, Reimers RM. 875: Chronic hypertension and pregnancy: does race 

affect outcomes? Am J Obstet Gynecol. 2017;216(1):S500.  

27.  Mc cowan LM, Buist RG, North RA, Gamble G. Perinatal morbidity in chronic 

hypertension. Br J Obs Gynaecol. 1996;103(2):123–9.  

28. Ferrazani S, Luciano R, Garofalo S, D'Andrea V, De Carolis S, De Carolis MP. et al. 

Neonatal outcome in hypertensive disorders of pregnancy. Early Hum Dev. 

2011;87(6):445–9.  

29.  Bagga R, Aggarwal N, Chopra V, Saha SC, Prasad GRV. et al. Pregnancy complicated 

by severe chronic hypertension: a 10-year analysis from a developing country. 

Hypertens Pregnancy. 2007;26(2):139–49.  

30.  Johnson KM, Zash R, Haviland MJ, Hacker MR, Luckett R, Diseko M. et al. 

Hypertensive disease in pregnancy in Botswana: prevalence and impact on 

perinatal outcomes. Pregnancy Hyprtension An Int J women’s Cardiovasc Heal. 

2016;6(4):418–22.  

31.  Adu-Bonsaffoh K, Ntumy MY, Obed SA, Seffah JD.  Perinatal outcomes of 

hypertensive disorder in pregnancy at a tertiary hospital in Ghana. BMC 

Pregnancy Childbirth. 2017;17(1):388.  

32.  De Souzy L, Cheng Y, Lang W. Who is at risk for chronic hypertension? Am J Obstet 

Gynecol. 2009;201(6):5289–90.  



Journal of Global Biosciences             Vol. 9(8), 2020 pp. 7873-7888 

ISSN 2320-1355  

www.mutagens.co.in                                                                                                                    7888 

33.  Ye C, Ruan Y, Zou L, Li G, Li C, Chen Y. et al. The 2011 survey in hypertensive 

disorders of pregnancy(HDP) in China: prevalence, risk factors, complications, 

pregnancy and perinatal outcomes. PLoS One. 2014;9(6):100180-8.  

34.  Baragou S, Goeh-Akue E, Pio M, Afassionu YM, Atta B.  Hypertension and 

pregnancy in Lome(sub-saharan Africa): epidemiology, diagnosis, and risk 

factors. Ann Cardiol d’ Angeiol. 2014;63(3):145–50.  

35.  Yoder SR, Thornburg LL, Bisognano JD. Hypertension in pregnancy and women of 

child bearing age. Am J Med. 2009;122(10):890–5.  

36.  Merabadi A, Liu S, Bartholomew S, Hutcheon JA, Magee LA, Kramer MS. et al. 

Hypertensive disorders of pregnancy and the recent increase in obstetric acute 

renal failure in Canada: Population based retrospective cohort study. BMJ. 

2014;349(2):4731-9.  

37.  Heida K, Franx A, Van Rijn BB, Ejikemans MJ, Boer JM, Verschuren MW. et al. 

Earlier age of onset of chronic hypertension and type 2 diabetes mellitus after a 

hypertensive disorder of pregnancy or gestational diabetes mellitus. 

Hypertension. 2015;66(1):1116–22.  

 

 


