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Objectives: We sought to estimate the prevalence of hypertensive disorders of pregnancy
(HDP) in Saudi Arabia as well as the risk factors of HDP, and maternal and fetal
outcomes. Methods: We retrospectively evaluated the medical records of 9493 women
who delivered at King Abdulaziz University Hospital, a tertiary care center, between
January 2015 and June 2017. All cases of HDP were included. Results: We identified
224 pregnant women with HDP in our patient cohort, giving a prevalence of 2.4%.
Their mean age was 31.3±6.7 years, with an average gravidity of 4.0 and average parity
of 3.0. The most prevalent subtype of HDP was preeclampsia (54.9%) while 29.5%
of the women had gestational hypertension, and 8.0% had eclampsia. The prevalence
of subtypes of HDP differed significantly with gravidity, and mean age differed
significantly with HDP subtype. Personal and family histories of preeclampsia and the
presence of diabetes were more prevalent in women with preeclampsia and gestational
hypertension; however, only the difference in diabetes prevalence was significant. The
overall prevalence of maternal complications was 9.4% and the prevalence of maternal
mortality was 1.3%. Multigravid women and women with chronic hypertension were at
increased risk of prematurity compared to other pregnant women, but not significantly.
Conclusions: The prevalence of HDP was relatively low in our cohort. However, to
prevent harmful impacts on both the mother and fetus, screening for this disorder is
recommended early in pregnancy.
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H

ypertensive disorders of pregnancy
(HDP) are frequently encountered,1
complicating up to 10% of
gestations.2,3 The rate of HDP is
likely to increase along with obesity and metabolic
syndrome in women of reproductive age.1 As
effective treatments are currently limited, prevention
and identification of the causes and risk factors are
of importance. HDP include chronic hypertension,
gestational hypertension, preeclampsia (PE), and
chronic hypertension with superimposed PE. 4
Hypertension in pregnancy is defined as a systolic
pressure ≥ 140 mmHg and/or a diastolic pressure ≥
90 mmHg,5 and it predisposes pregnant women to
obstetric morbidities leading to 10–15% of maternal
deaths, particularly in developing countries.6 PE has
been linked to adverse perinatal outcomes for the
*Corresponding author: ahs.subki@gmail.com

mother and fetus as well as increased maternal blood
pressure and other cardiovascular risks later in life.7
Women with a history of preterm PE have a seven- to
eight-times increased risk of coronary heart disease
morbidity and mortality.8 A lack of healthcareworker training in the early detection and emergency
management of suspected PE contributes to its
morbidity and mortality.9 The overall prevalence
of gestational hypertension and PE are estimated as
1.8–4.4% and 0.2–9.2%, respectively. 10 The
prevalence of maternal and fetal complications
associated with HDP vary by region and healthcare
facility type.11 The worst outcomes of maternal
and fetal eclampsia and chronic hypertension
superimposed on PE have been reported in tertiary
care hospitals. 12 Few data are available on the
prevalence of HDP and their subtypes, the risk
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factors for this disorder, and the maternal and fetal
outcomes in Saudi Arabia.
This study aimed to estimate the prevalence of
HDP, risk factors, and maternal and fetal outcomes,
as well as any differences in primigravid and
multigravid women.

M ET H O D S

This retrospective study was conducted at King
Abdulaziz University Hospital from January 2015
to June 2017. King Abdulaziz University Hospital is
a teaching hospital and tertiary health center located
in the city of Jeddah in the western province of
Saudi Arabia.
All patients diagnosed with HDP at King
Abdulaziz University Hospital between January
2015 and June 2017 were eligible for inclusion. There
were no specific exclusion criteria. The population
size estimation was based on the prevalence of HDP
reported in the literature and was calculated as,
SS =

Z2*(p)*(1-p)
c2

where Z = Z value (e.g., 1.96 for 95% confidence
level), p = percentage expressed as decimal, and c =
the 95% confidence interval (CI) expressed as decimal.
The average estimated worldwide prevalence
of HDP ranges from 8% to 10%.13 For a Z value of
1.96 and a CI of 95%, the required sample size was
estimated at 114–139 patients. A cohort of 224
patients with HDP attended the health facility during
the study period, which gave an adequate sample.

Data were manually extracted and recorded on
a structured and piloted Google form. We recorded
the patient’s medical record number, demographic
characteristics, gravidity, parity, abortion history,
body mass index (BMI), gestational age, blood pressure
measurements, hypertension type and treatment,
presenting symptoms, mode of delivery, maternal
complications, and mortality. Other data included
risk factors, previous history of PE and diabetes
mellitus, smoking history, and family history. The
determinants of fetal outcomes recorded included
fetal presentation, weight, head circumference, and
Apgar scores at one and five minutes. Patients were
stratified into four groups following the American
Academy of Obstetrics and Gynecology criteria.
These were PE-eclampsia, chronic hypertension of
any cause, chronic hypertension with superimposed
PE, and gestational hypertension.
The values of categorical variables were reported
as frequencies and absolute numbers. Values of
continuous variables were reported as mean±standard
deviation (SD). Associations of two categorical variables
were assessed with the chi-squared test. Logistic
regression models were constructed to adjust for
potential confounding variables. For all the statistical
tests, a p-value < 0.050 was considered significant. We
used SPSS Statistics (IBM Corp. Released 2011. IBM
SPSS Statistics for Windows, Version 20.0. Armonk,
NY: IBM Corp) for all analysis.
The Institutional Review Board of King
Abdulaziz University Hospital and the Research
Ethics Committee of King Abdulaziz University in
Jeddah approved this study.

Table 1: Characteristics of women with hypertension disorders.
Variables

Minimum

Maximum

Mean

SD

Age, years

15

48

31.3

6.7

Gravidity

1

15

4.0

2.8

Parity

0

12

3.0

2.0

Number of abortions

0

7

0.7

1.1

Gestational age, weeks

25

41

33.8

3.9

BMI, kg/m2

20

42

28.0

6.1

Systolic BP, mmHg

125

230

157.6

15.4

Diastolic BP, mmHg

67

128

92.6

11.4

Fetal weight, g

900

4600

2683.0

847.0

Apgar score at 1 minute

6

10

7.4

1.8

Apgar score at 5 minutes

8

10

8.7

0.9

Fetal head circumference, cm

22

37

30.6

3.5

BP: blood pressure; BMI: body mass index; SD: standard deviation.

411

A hmed Hussein Subk i, et al.

Table 2: Distribution of hypertension disorders of pregnancy according to gravidity.
Type

PE

E

G-HPN

C-HPN

PE + C-HPN

Total

p-value

Primigravida

53

13

23

5

3

97

0.040

Multigravida

70

5

43

3

6

127

123 (54.9%)

18 (8.0%)

66 (29.5%)

8 (3.6%)

9 (4.0%)

224 (100%)

Total

PE: preeclampsia; E: eclampsia; G-HPN: gestational hypertension; C-HPN: chronic hypertension; PE + C-HPN: preeclampsia
superimposed on chronic hypertension.

R E S U LT S

Among the 9493 deliveries performed between
January 2015 and June 2017, 224 women had HDP
giving a prevalence of 2.4% [Table 1]. The mean
age of the patients was 31.3±6.7 years, the average
gravidity was 4.0, and the average parity was 3.0.
Ninety-seven women (43.3%) were primigravid, and
127 (56.7%) were multigravid. The most prevalent
hypertensive disorder was PE (54.9%), 29.5% of
women had gestational hypertension, and 8.0% had
eclampsia [Table 2]. The prevalence of the subtypes
of HDP differed significantly with gravidity, and the

mean patient age differed significantly with the type
of hypertension disorder. Women with gestational
hypertension were older (32.1±5.7 years) than those
with eclampsia (25.8±6.5 years). Personal and family
histories of PE were more prevalent in women with
PE, gestational hypertension, or diabetes; however,
the association was significant only in women with
diabetes in pregnancy [Table 3]. The prevalence of
obesity and smoking did not differ significantly with
the type of hypertension disorder. Maternal outcomes
[Table 3] included both a significantly greater
occurrence of seizures and more intensive care unit

Table 3: Prevalence of risk factors, symptoms, and fetal and maternal outcomes according to the type of
hypertension disorder in pregnant women.
Risk factors
Age, mean ± SD, years
BMI, mean ± SD
Personal history of
preeclampsia
Family history of
preeclampsia
Smoking
Associated DM
Maternal outcomes
Eclamptic seizures
ICU admission
Mode of delivery C/S
Maternal complications
Maternal mortality
Fetal outcomes
Gestational age, weeks
Fetal weight, mean ± SD, g
Apgar scores
1 minute
5 minutes
Head circumference,
mean ± SD, cm

PE

E

G-HPN

C-HPN

PE + C-HPN

p-value

31.5 ± 6.9

25.8 ± 6.5

32.1 ± 5.7

31.1 ± 8.5

31.7 ± 5.5

0.010

27.9 ± 6.4

26.7 ± 4.9

28.4 ± 5.9

29.7 ± 5.8

27.5 ± 5.6

> 0.050

49 (53.3)

5 (5.4)

31 (33.7)

5 (5.4)

2 (2.2)

> 0.050

22 (47.8)

4 (8.7)

16 (34.8)

3 (6.5)

1 (2.2)

> 0.050

13 (59.1)

1 (4.5)

5 (22.7)

2 (9.1)

1 (4.5)

> 0.050

23 (39.0)

4 (6.8)

28 (47.5)

2 (3.4)

2 (3.4)

0.010

7 (46.7)

7 (46.7)

1 (6.7)

0 (0.0)

0 (0.0)

< 0.001

9 (45.0)

5 (25.0)

3 (15.0)

2 (10.0)

1 (5.0)

0.016

100 (56.5)

13 (7.3)

50 (28.2)

7 (4.0)

7 (4.0)

> 0.050

8 (38.1)

2 (9.5)

8 (38.1)

1 (4.8)

2 (9.5)

> 0.050

1 (33.3)

0 (0)

1 (33.3)

1 (33.0)

0 (0.0)

> 0.050

33.5 ± 4

33.2 ± 3.4

34.5 ± 4.1

31.8 ± 3.5

34.5 ± 2.8

> 0.050

2640.0 ± 844.0

2605.0 ± 800.0

2803.0 ± 909.0

7

7

8

2537.0 ± 578.0 2677.0 ± 754.0
7

> 0.050

6

> 0.050

9

9

9

9

8

> 0.050

30.3 ± 3.3

30.3 ± 3.4

31.1 ± 3.6

29.5 ± 4.1

30.4 ± 3.6

> 0.050

Data presented as n (%) unless otherwise indicated.
PE: preeclampsia; E: eclampsia; G-HPN: gestational hypertension; C-HPN: chronic hypertension; PE + C-HPN: preeclampsia
superimposed on chronic hypertension; SD: standard deviation; DM: diabetes mellitus; ICU: intensive care unit; C/S: cesarean section.
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Table 4: Prevalence of risk factors, symptoms, and fetal and maternal outcomes in women with hypertension
disorders according to gravidity.

Risk factors
BMI, mean ± SD
Personal history of eclampsia
Family history of eclampsia
Smoking
Associated DM
Patient symptoms
Asymptomatic
Mild hypertension
Severe hypertension
Oligohydramnios
Peripheral edema
Headache
Epigastric pain
Blurring of vision

Primigravida
(n = 97)

Multigravida
(n = 127)

Total
(N = 224)

p-value

27.6 ± 6.1

28.4 ± 6.5

28.04 ± 6.1

> 0.050

22

70

92 (41.1)

< 0.001

14

32

46 (20.5)

0.034

10

12

22 (9.8)

0.502

18

41

59 (26.3)

0.015

30

46

76

> 0.050

3

8

11

> 0.050

6

13

19

> 0.050

3

11

14

> 0.050

16

12

28

> 0.050

13

26

39

> 0.050

16

25

41

> 0.050

14

23

37

> 0.050

Maternal outcomes
Eclamptic seizures
ICU admission

11

4

15 (6.7)

0.015

9

11

20 (8.9)

> 0.050

Mode of delivery
SVD
C/S

17

30

47 (21.0)

> 0.050

80

97

177 (79.0)

Maternal complications

10

11

21 (9.4)

> 0.050

Maternal mortality

2

1

3 (1.3)

> 0.050

34.2 ± 3.2

33.5 ± 4.1

> 0.050

2700.0 ± 800.0

2600.0 ± 880.0

> 0.050

7

9

> 0.050

Fetal outcomes
Gestational age in weeks
Fetal weight, mean ± SD, g
Apgar scores
1 minute
5 minutes
Head circumference, mean ± SD, cm

9

9

31.2 ± 3.3

30.1 ± 0.0

0.043

BMI: body mass index; SD: standard deviation; DM: diabetes mellitus; SVD: spontaneous vaginal delivery; C/S: cesarean section; ICU: intensive care unit.

(ICU) admissions in women with eclampsia than
in those with other types of hypertension disorders.
The prevalence of other maternal complications and
mortality seen in the hypertension disorder types
were not significantly different. Fetal outcomes
[Table 4] were not significantly associated with
type of hypertension disorder, fetal weight, Apgar
score, or head circumference. The analysis of
HDP risk factors, maternal, and fetal outcomes
in primigravid women and multigravid women
found that a personal or family history of eclampsia,
and pregnancy-associated diabetes mellitus were
significantly more frequent in multigravid women.
Eclamptic seizures were significantly more frequent

and fetal head circumference significantly larger
in primigravid women. The frequencies of HDP
symptoms in primigravid and multigravid women
were not significantly different. Approximately 23.0%
of women were treated with methyldopa [Table 5].

DISCUSSION

Pregnancy-induced hypertension is a frequent
cause of maternal and perinatal complications.14
The prevalence of HDP and the maternal and fetal
outcomes of each type of hypertension disorder
were estimated in a group of 224 mothers and
infants at a tertiary care hospital in Saudi Arabia.
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Table 5: Type of medication used in pregnant women with hypertension disorders.
Medication

Primigravida

Methyldopa

Nifedipine

Labetalol

Combination

Total

19

7

8

63

97

Multigravida

32

12

6

77

127

Total, n (%)

51 (22.8)

19 (8.5)

14 (6.3)

140 (62.5)

224

Clinicopathological characteristics of primigravid
and multigravid women were compared. The overall
prevalence of HDP was 2.4%. PE was the most
prevalent hypertension disorder (54.9%) followed
by gestational hypertension (29.5%), eclampsia
(8.0%), PE superimposed on chronic hypertension
(4.0%), and chronic hypertension (3.6%). The
overall prevalence of HDP was lower than previously
reported estimates of 5.2–8.2%. Previous estimates
of the prevalence of gestational hypertension and
PE are 5.2–8.2%, 1.8–4.4%, and 0.2–9.2%.10 HDP
were more common in multigravid than primigravid
women comprising 56.7% of cases. PE was also more
prevalent in multigravid than primigravid women
(56.9%). This result disagrees with a prospective
randomized study done in India that found PE
was more common in primigravid women,14 but in
line with another study that showed multigravida
and multipara pregnancies were more strongly
affected by hypertension than primigravida and
primipara pregnancies.15
The majority of the patients were middle-aged
women with a mean age of 31.5 years as seen in
studies in Turkey16 and the UAE17 where advanced
maternal age was found to increase HDP risk.18
Previously reported risk factors of HDP include
a history of PE, increased maternal BMI before
pregnancy, race (black women were at increased
risk), multiple gestations, and underlying medical
conditions (e.g., renal disease, diabetes mellitus).18 In
this study, only age and diabetes mellitus associated
with pregnancy differed significantly with the type
of hypertension disorder. Women with gestational
hypertension were significantly older than women
with other hypertensive disorders. A significant
association of diabetes mellitus and the occurrence
of gestational hypertension has been reported.19,20
Obesity increases the risk of both gestational
diabetes and gestational hypertension.21,22 Women
who gain weight excessively during pregnancy are
likely to be predisposed to PE.23 In this study, the

prevalence of obesity was not associated with the type
of hypertension disorder or gravidity. Neither was
smoking status associated with HDP subtypes. The
association of smoking and PE varies substantially
with the timing and intensity of exposure.24
In this study, the overall prevalence of maternal
complications was 9.4%. Cesarean deliveries
were more frequent in patients with HDP25 and
maternal complications. Additionally, in this study,
cesarean deliveries were more prevalent in cases of
PE or gestational hypertension, but that was not
seen with the other HDP subtypes. These findings
are consistent with a study conducted in Ethiopia
between 2010 and 2013 which enrolled 130 women
with HDP.26 Eclamptic seizures and ICU admissions
were significantly more frequent in women with PE
and eclampsia than in those with other hypertension
disorders. Maternal complications were more
frequent in multigravid than primigravid women,
which was also reported in a comparative study
conducted in Turkey.27 The overall prevalence of
maternal mortality in this study was 1.3%, and was
higher in primigravid than multigravid women;
however, the difference was not significant. In this
study, overall maternal outcomes were satisfactory
and in line with another study, which reported
96% of patients had no maternal complications.16
HDP are known to increase the risk of both early
and late complications in the mother and fetus.15 In
this patient cohort, multigravid women and women
with chronic hypertension were at increased risk of
prematurity compared to other pregnant women, but
this was not statistically significant. Prematurity is a
common complication of HDP,28 with an estimated
prevalence of preterm delivery 31.6%.29
Although the average fetal weight was lower in
women with chronic hypertension, the association
was not significant. Apgar scores were not associated
with the subtypes of HDP or gravidity. Most infants
had satisfactory Apgar scores and normal fetal
weight. A similar study reported that 59% of infants
O man med J, vol 3 3 , no 5 , S eptember 2018
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born to mothers with HDP had an age-appropriate
weight, and 66% had good Apgar scores.17 The
majority of patients with HDP were asymptomatic,
which is in line with a previous report that PE is likely
to be detected in antenatal clinics in asymptomatic
women with hypertension.30
The American College of Obstetrics and
Gynecolog y Practice Bulletin recommends
methyldopa and labetalol as first-line agents for
treating HDP.31 In this study, combination therapy
was the most frequent treatment followed by
methyldopa, nifedipine, and labetalol.
The study was conducted at a tertiary healthcare
center, which provides specialized consultative care.
Consequently, the overall prevalence of maternal
complications and mortality associated with HDP
may have been underestimated and is a limitation
of this study. It was also a monocenter study, which
means that the results may not be representative of the
general Saudi population. The strengths of the study
are the inclusion of recent patients for a relatively
long period and a sample size similar to previous
studies. Few studies of the prevalence, risk factors,
and maternal and fetal outcomes of HDP have been
conducted in this region. The study addressed a
topical issue, considering its impact on the public
health of the regional populations, and intended to
attract the interest of not only investigators but also
health policymakers.

C O N C LU S I O N

The prevalence of HDP at the King Abdulaziz
University Hospital, Saudi Arabia, from 2015 to
2017 was relatively low. PE was the most common
hypertensive disorder, and the majority of women
with the condition were asymptomatic. Maternal
and fetal outcomes did not differ with the type of
hypertension disorder or between primigravid and
multigravid women. The prevalence of maternal
complications and mortality were lower than those
reported previously. HDP are a threat to the mother
and fetus if not diagnosed early. It is important to
screen pregnant women for this condition, and if
hypertension is present, close and regular monitoring
is required.
Disclosure

The authors declared no conflict of interests. No funding was
received for this study.

Acknowledgements

We thank Dina Saleh Alotaibi and Hassan Ridha Algethami for
their assistance in the data collection.

r ef er ences
1. Lippincott W & Wilkins. Hypertensive disorders in
pregnancy. In: Evans AT, DeFranco E, editors. Manual of
Obstetrics. 8th ed. Philadelphia, USA: Wolters Kluver
Health; 2014. p. 183-195.
2. Lai C, Coulter SA, Woodruff A. Hypertension and
Pregnancy. Tex Heart Inst J 2017 Oct;44(5):350-351.
3. Magee LA, Helewa M, Rey E, Rey E; Hypertension
Guideline Committee; Strategic Training Initiative In
Research In The Reproductive Health Sciences (Stirrhs)
Scholars. Diagnosis, evaluation, and management of the
hypertensive disorders of pregnancy. J Obstet Gynaecol Can
2008 Mar;30(3)(Suppl):S1-S2.
4. Hutcheon JA, Lisonkova S, Joseph KS. Epidemiology of
pre-eclampsia and the other hypertensive disorders of
pregnancy. Best Pract Res Clin Obstet Gynaecol 2011
Aug;25(4):391-403.
5. Daskalopoulou SS, Khan NA, Quinn RR, Ruzicka M,
McKay DW, Hackam DG, et al; Canadian Hypertension
Education Program. The 2012 Canadian hypertension
education program recommendations for the management
of hypertension: blood pressure measurement, diagnosis,
assessment of risk, and therapy. Can J Cardiol 2012
May;28(3):270-287.
6. Hafez SK, Dorgham LS, Sayed SA. Profile of high risk
pregnancy among Saudi women in Taif-KSA. World Journal
of Medical Sciences 2014;11(1):90-97.
7. Lawlor DA, Macdonald-Wallis C, Fraser A, Nelson SM,
Hingorani A, Davey Smith G, et al. Cardiovascular
biomarkers and vascular function during childhood in
the offspring of mothers with hypertensive disorders of
pregnancy: findings from the Avon Longitudinal Study of
Parents and Children. Eur Heart J 2012 Feb;33(3):335-345.
8. Stuart JJ, Bairey Merz CN, Berga SL, Miller VM, Ouyang P,
Shufelt CL, et al. Maternal recall of hypertensive disorders
in pregnancy: a systematic review. J Womens Health
(Larchmt) 2013 Jan;22(1):37-47.
9. Payne BA, Hutcheon JA, Ansermino JM, Hall DR, Bhutta
ZA, Bhutta SZ, et al; miniPIERS Study Working Group. A
risk prediction model for the assessment and triage of women
with hypertensive disorders of pregnancy in low-resourced
settings: the miniPIERS (Pre-eclampsia Integrated Estimate
of RiSk) multi-country prospective cohort study. PLoS Med
2014 Jan;11(1):e1001589.
10. Umesawa M, Kobashi G. Epidemiology of hypertensive
disorders in pregnancy: prevalence, risk factors, predictors
and prognosis. Hypertens Res 2017 Mar;40(3):213-220.
11. 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
Apr;348:g2301.
12. Barbosa IR, Silva WB, Cerqueira GS, Novo NF, Almeida
FA, Novo JL. Maternal and fetal outcome in women with
hypertensive disorders of pregnancy: the impact of prenatal
care. Ther Adv Cardiovasc Dis 2015 Aug;9(4):140-146.
13. Ghulmiyyah L, Sibai B. Maternal mortality from
preeclampsia/eclampsia. Semin Perinatol 2012
Feb;36(1):56-59.
14. Sajith M, Nimbargi V, Modi A, Sumariya R, Pawar
A. Incidence of pregnancy induced hypertension and
prescription pattern of antihypertensive drugs in pregnancy.
Int J Pharma Sci Res 2014;5(4):163-170.
15. Saadat M, Nejad SM, Habibi G, Sheikhvatan M. Maternal
and neonatal outcomes in women with preeclampsia.
Taiwan J Obstet Gynecol 2007 Sep;46(3):255-259.
16. Yücesoy G, Ozkan S, Bodur H, Tan T, Calişkan E, Vural
B, et al. Maternal and perinatal outcome in pregnancies
complicated with hypertensive disorder of pregnancy: a

415

A hmed Hussein Subk i, et al.

17.

18.
19.

20.
21.
22.

23.

seven year experience of a tertiary care center. Arch Gynecol
Obstet 2005 Nov;273(1):43-49.
Jijiwa H, Sabitu A, Danbello Z, Jumba F, Haruna H,
Al Sharbatti S. Hypertension among pregnant women
attending GMC Hospital, Ajman, UAE. GMJ, ASM
2015;4(S2):S47-S53.
Trogstad L, Magnus P, Stoltenberg C. Pre-eclampsia: Risk
factors and causal models. Best Pract Res Clin Obstet
Gynaecol 2011 Jun;25(3):329-342.
Bryson CL, Ioannou GN, Rulyak SJ, Critchlow
C. Association between gestational diabetes and
pregnancy-induced hypertension. Am J Epidemiol 2003
Dec;158(12):1148-1153.
Gasim T. Gestational diabetes mellitus: maternal and
perinatal outcomes in 220 Saudi women. Oman Med J 2012
Mar;27(2):140-144.
El-Gilany AH, Hammad S. Body mass index and obstetric
outcomes in pregnant in Saudi Arabia: a prospective cohort
study. Ann Saudi Med 2010 Sep-Oct;30(5):376-380.
Al-Hakmani FM, Al-Fadhil FA, Al-Balushi LH, Al-Harthy
NA, Al-Bahri ZA, Al-Rawahi NA, et al. The effect of obesity
on pregnancy and its outcome in the population of Oman,
Seeb Province. Oman Med J 2016 Jan;31(1):12-17.
Stuebe AM, Oken E, Gillman MW. Associations of diet and
physical activity during pregnancy with risk for excessive
gestational weight gain. Am J Obstet Gynecol 2009
Jul;201(1):58.e1-58.e8.

24. Engel SM, Scher E, Wallenstein S, Savitz DA, Alsaker ER,
Trogstad L, et al. Maternal active and passive smoking and
hypertensive disorders of pregnancy: risk with trimesterspecific exposures. Epidemiology 2013 May;24(3):379-386.
25. Dagdeviren H, Çankaya A, Cengiz H, Tombul T, Kanawati
A, Çaypinar SS, et al. Maternal and neonatal outcomes of
women with preeclampsia and eclampsia at a tertiary care
center. Haseki Tip Bulteni 2015;53(2).
26. Seyom E, Abera M, Tesfaye M, Fentahun N. Maternal and
fetal outcome of pregnancy related hypertension in Mettu
Karl Referral Hospital, Ethiopia. J Ovarian Res 2015
Mar;8:10.
27. Ates S, Batmaz G, Sevket O, Molla T, Dane C, Dane B.
Pregnancy outcome of multiparous women aged over 40
years. Int J Reprod Med. 2013;2013:287519. Epub 2012
Dec 29.
28. Abalos RS, Ellasus RO, Gutierrez JM. Fetomaternal
outcomes of hospitalized hypertensive gravida in Shaqra
General Hospital: a retrospective study. Int J Adv Nurs Stud
2015 Jan;4(1):7.
29. Wolde Z, Segni H, Woldie M. Hypertensive disorders of
pregnancy in jimma university specialized hospital. Ethiop
J Health Sci 2011 Nov;21(3):147-154.
30. Brown CM, Garovic VD. Drug treatment of hypertension
in pregnancy. Drugs 2014 Mar;74(3):283-296.
31. Townsend R, O’Brien P, Khalil A. Current best practice in
the management of hypertensive disorders in pregnancy.
Integr Blood Press Control 2016 Jul;9:79-94.

O man med J, vol 3 3 , no 5 , S eptember 2018

