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ABSTRACT 

 

This study examined prevalence of persistent hypertension following delivery complicated by hypertensive 
disorders and related obstetric and laboratory risk factors. This prospective cohort study was conducted in a 
teaching medical center on 270 women with more than 20 weeks of gestation who were admitted for 
examination and management of high blood pressure. The patients were followed up for blood pressure in two 
visits at 6 and 12 weeks postpartum. After 12 weeks, women were assigned to three groups of healthy, pre-
hypertension and persistent hypertension. Background information was reviewed to find independent factors 
associated with persistency of blood pressure using statistical t-test and logistic regression. In bivariate analysis, 
relative risk of persistent hypertension was estimated at 95% confidence interval. Of 270 patients (46.2%), 110 
patients developed persistent hypertension. Among risk factors, high BMI, delivery in less than 34 weeks of 
pregnancy, history of preeclampsia, history of diabetes, severe preeclampsia and drug control for PIH were 
independently associated with persistent hypertension. Abnormal laboratory findings included 
thrombocytopenia, increased serum uric acid and serum creatinine and severe proteinuria associated with this 
disorder (P <0.05). Almost one in every two pregnant women with hypertensive disorders was prone to 
postpartum persistent hypertension. This risk particularly increased in maternal obesity, preterm birth due to 
preeclampsia and abnormal laboratory findings indicating severe preeclampsia. Therefore, more detailed 
follow-up of high-risk patients is recommended in puerperal visits for diagnosis and timely treatment. 
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INTRODUCTION 

  
Hypertensive disorders are one of the most 

controversial problems in the field of obstetrics. 

These disorders generally occur in 5-10% of all 

pregnancies. With a global study of maternal 

mortality by 2006, the World Health Organization 

(WHO) concluded that hypertensive disorders  

 

accounted for 16% of maternal death. The ratio is 

higher than three other main causes, i.e. 

hemorrhage (13%), abortion (8%) and sepsis 

(2%). According to studies, more than half of the 

deaths associated with hypertensive disorders 

were preventable. In the past 20 years, the 

obtained evidence shows that pregnancy-induced 

hypertensive (PIH) disorders suggest next 

incidence of cardiovascular mortality. Pregnant 

women who develop these disorders, particularly 

preeclampsia, should be followed-up regularly 
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during the first few months postpartum for 

prevention, early diagnosis and treatment. PIH 

disorders complicate 5 to 10% of pregnancies. In 

addition to infection and obstetric hemorrhage, 

PIH is an important factor in increasing the rate of 

maternal mortality, particularly in developed 

countries. According to WHO systematic review of 

maternal deaths in 2006, PIH accounted for more 

than 16% of maternal deaths in developing 

countries. This ratio is higher than other factors 

such as obstetric hemorrhage (13%), abortion 

(8%) and infections (2%) [1]. PIH is prevalent in 

6-8% of pregnancies, involving a spectrum of 

symptoms associated with high blood pressure. 

According to a new updated classification based 

on ACOG 2013, disorders are divided into 4 

groups [2]: 

 

1. Gestational hypertension 

2. Eclampsia and preeclampsia syndromes 

3. Chronic hypertension of any previous etiology 

4. Preeclampsia syndrome superimposed on 

chronic hypertension 

 

One of the important features of this classification 

is differentiation of preeclampsia syndrome from 

other hypertensive disorders. Preeclampsia 

syndrome is potentially more dangerous and is 

considerably different from other groups in terms 

of etiology, pathogenesis and treatment of clinical 

disorders [3]. Preeclampsia is an idiopathic, multi-

member disorder which occurs in pregnancy and 

accounts for 3.9% of complications. In addition to 

obstetric complications such as placental 

abruption, uteroplacental disorders and IUGR, 

preeclampsia is the most effective factor in 

causing chronic hypertension and its postpartum 

complications. Preeclampsia primarily infects 

primiparous and young women (3-10%), while 

older pregnant women mostly develop 

preeclampsia superimposed on chronic 

hypertension [3]. Genetic, racial, environmental, 

socio-economic and even seasonal factors are 

effective on incidence of preeclampsia [4]. Some 

other risk factors of preeclampsia include obesity, 

multiple pregnancies, nulliparity, maternal age 

(over 40 years and less than 20 years) [5], 

hyperhomocysteinemia, diabetes and metabolic 

syndrome [6,7]. Paradoxically, smoking has been 

reported as a protective factor against high blood 

pressure in pregnancy [3]; however, it certainly 

plays an important role in long-term vascular 

complications leading to hypertensive disorders. 

Reducing role of smoking seems to be related to 

increase in hypoxia-induced placental 

Adrenomedullin gene expression due to smoking 

and ultimately increased trophoblast invasion and 

better conservation of vascular homeostasis [4,8]. 

There is a progressive relationship between PIH 

and maternal BMI. By maternal weight gain in 

BMI>35, approximately 13% prevalence of PIH 

has been reported versus 2% disorders in women 

with normal weight [3]. By definition, PIH returns 

to normal usually after 12 weeks postpartum. 

Postpartum hypertension can be classified as 

persistent blood pressure following preeclampsia, 

persistent chronic hypertension before pregnancy 

or new incidence of hypertension after 

uncomplicated pregnancies (primary and 

secondary) [3]. There is conflicting data about 

certain time of normal blood pressure after 

delivery. The reason for this may be due to 

differences in the populations studied, intensity of 

the factors causing hypertension (severe 

preeclampsia and related syndromes or severe 

chronic hypertension during pregnancy), duration 

and frequency of follow-up and the criteria used 

to determine persistent postpartum hypertension. 

In most women with gestational HTN, blood 

pressure usually returns to normal within a week 

postpartum [9]. This is different in patients with 

preeclampsia, because the body needs more time 

in recovery phase of preeclampsia to compensate 

the damage on systemic and renal vascular 

endothelium; this time has been estimated at 2 

weeks for patients with preeclampsia. In all 

patients with PIH, blood pressure should return to 

normal by 12 weeks postpartum [3]. Due to the 

increased risk of persistent blood pressure 

following preeclampsia compared with 

normotensive women, these patients need to be 

followed up after delivery [3,10]. In particular, 

recent studies showed that patients with some 

risk factors for preeclampsia developed chronic 

hypertension in the postpartum follow-up sooner 

than other patients. Some of these factors included 

preterm preeclampsia (less than 34 weeks), 

maternal age, persistent proteinuria, abnormal 

levels of renal function parameters (creatinine 

and uric acid) [5]. Using puerperal follow-up 

visits, these complications can be prevented in 

many cases even without medical treatment by 

early diagnosis and preventive cares, lifestyle 

changes such as weight loss and diet, medication 

and more stringent follow-up in patients with 

underlying risk factors [11]. In fact, diagnosis and 

management of postpartum hypertensive 

disorders requires a multi-disciplinary approach 
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relying on risk factors before pregnancy, time of 

incidence, associated symptoms and paraclinical 

examinations.  The limited studies conducted on 

acute or chronic postpartum hypertension are 

generally related to patients with a sharp rise in 

blood pressure in 2-6 days postpartum or those 

readmitted due to new incidence of preeclampsia, 

eclampsia, HELLP syndrome or acute 

complications related to high blood pressure. In 

general, prevalence of hypertension de novo with 

or without puerperal preeclampsia has been 

reported at 0.3-27.5% [12,13]. Several studies 

confirmed that the incidence of PIH indicates the 

increased risk of morbidity and mortality and 

long-term cardiovascular consequences are 

greater in all cases than normotensive mothers 

[6]. Unfortunately, these patients are not 

diagnosed and treated for a long time (at least 

until the next pregnancy) due to lack of regular 

visits and lack of follow-up; this will lead to long-

term cardiovascular complications. In recent 

decades, many studies have been conducted on 

incidence, risk factors, pathogenesis, predictive 

factors, prevention and treatment of 

preeclampsia. However, little is known about 

diagnosis of persistent postpartum hypertension. 

The limited studies conducted in this field are 

primarily based on prenatal care, prepartum care 

or patients hospitalized due to acute 

complications of postpartum hypertension. To 

prevent long-term cardiovascular, brain and renal 

complications, it is essential to consider follow-up, 

early diagnosis and treatment of persistent 

postpartum hypertension. This study examines 

prevalence of persistent hypertension following 

delivery complicated by hypertensive disorders 

and related obstetric and laboratory risk factors. 

In addition, this study evaluates the effect of 

hypertensive disorders in pregnancy, maternal 

age, parity and high BMI on incidence of persistent 

postpartum hypertension. 

  

MATERIALS AND METHODS 

 

This project was conducted in the form of a 

prospective cohort study in Imam Hussein 

Teaching Medical Center affiliated to Shahid 

Beheshti University of Medical Sciences and 

Health Services in 2013-2014. At least 70% 

sensitivity was expected for prediction of people 

with regard to previous studies. Since about 18% 

prevalence of postpartum hypertensive disorders 

was reported in these patients, about 18% of 

cases were expected to be positive. Thus, the 

required sample size was estimated at 260 cases. 

Therefore, 260 women with more than 20 weeks 

of pregnancy diagnosed with PIH (with or without 

preeclampsia) and admitted to maternity ward of 

Imam Hussein Hospital in 2013-2014 enrolled in 

the study. Inclusion criteria included diagnosis of 

a hypertensive disorder including preeclampsia, 

eclampsia, HELLP and PIH. Exclusion criteria 

included previous diagnosis of essential or chronic 

HTN, history of hypertension in the first trimester, 

history of known renal or cardiac disease. After 

obtaining informed consent, demographic and 

obstetric information, medical history and risk 

factors of preeclampsia were recorded in a 

questionnaire. In cases of uncertain information, 

prenatal care records were used to complete the 

questionnaire. Laboratory findings (biochemistry, 

CBC, urinary protein) were recorded on 

admission. Course of blood pressure during 

hospital stay, need for medication to control blood 

pressure and blood pressure at discharge were 

recorded. In diagnosis of PIH and the need for 

immediate termination of pregnancy due to 

hypertensive disorder, its type and severity were 

recorded by the definition provided. Phone calls 

were made for follow-up once at the end of the 

sixth week and the other after the end of the 

twelfth week postpartum. Unfortunately, some 

subjects were excluded because of not responding 

(26), change of residence (3), obstetric causes (4) 

and maternal death due to hypertensive disorder 

(1 TTP). In addition to usual postpartum cares, 

blood pressure of patients was recorded by a 

manual manometer in seating position and twice 

within 30 minutes after rest for half an hour. The 

patients were referred to the cardiologist for 

antihypertensive therapy in both visits in case of 

BP ≥160.90 or ≥140.90 or at least two 

cardiovascular risk factors (obesity, smoking, 

dyslipidemia, personal or family history). 

According to the reference cardiovascular 

standard, postpartum hypertension was classified 

as follows (Table 1): 

 

After the second visit, the patients with persistent 

BP>120.80 were assigned to healthy, pre-

hypertension and persistent hypertension groups. 

The patients with persistent hypertension were 

referred to cardiologist. According to the prenatal 

information recorded in the questionnaire, risk 

factors of preeclampsia, its severity and initial 

laboratory parameters were compared between 

these two groups. Mean ± standard deviation and 

frequency (%) were used to describe data. Chi-
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square test (or exact Fisher’s test, if necessary) 

was used to examine the relationship between 

nominal variables. Ordinal variables were 

compared between different groups by Mann-

Whitney test. T-test was used to compare 

normally distributed variables. Multiple logistic 

regression was used to find a scoring method for 

predicting persistent hypertension (P-

value<0.05). 

 

RESULTS 

 

Of 270 pregnant women eligible for the study, 238 

patients received two follow-up visits at 6 and 12 

weeks postpartum. Prevalence of persistent 

postpartum hypertension was estimated at 46.2%. 

Figure 1 shows frequency of different PIH 

disorders and Figure 2 shows Severity of prenatal 

PIH in the studied mothers also Figure 3 shows 

frequency of PIH types in three BP groups at week 

12 postpartum and Figure 4 shows Severity of 

hypertension at week 12 postpartum. 

 

A significant relationship was observed between 

increased PIH and persistent hypertension. For 

example, PIH BP>180mmHg significantly 

increased the risk of persistent hypertension 9 

times (Table 2). 

 

 

 

 
 

Figure 1: Frequency of prenatal PIH disorders in the studied population 

 

 
 

Figure 2: Severity of prenatal PIH in the studied mothers 
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Figure 3: Frequency of PIH types in three BP groups at week 12 postpartum (blue: gestational HTN; red: preeclampsia) 

 

 
 

Figure 4: Severity of hypertension at week 12 postpartum 

 

The studied patients aged 14-45 years (mean 

29.58); 12% of mothers were younger than 20 and 

18% were older than 40 years. Mean maternal 

BMI was 28.43 and 30.2% of mothers had 

BMI>35. In comparison of above demographic 

parameters in three groups, age and parity were 

not significantly different, while BMI>35 

(P=0.051) and gestational age <34 weeks 

(P=0.001) were significantly higher in patients 

with persistent HTN (Table 3). In examining the 

relationships between PIH risk factors and 

persistent postpartum hypertension, gestational 

hypertension, preeclampsia, severe preeclampsia 

symptoms, history of gestational diabetes and the 

need for blood pressure control during pregnancy 

had significant relationships (Table 3). In 

comparison of abnormal laboratory parameters, 

platelet count <105, severe proteinuria (+3 or +4), 

serum uric acid ≥ 3/6 and serum creatinine ≥1 

were significantly related to incidence of 

persistent postpartum hypertension (Table 3). 

 

Table 1: Grading severity of PIH 

 

Blood pressure Degree 
BP≤120.80 1 (normal) 
140.90≥BP>120.80 2 (PreHTN) 
160.100≥BP>140.90 3 (Mild HTN) 
180.110≥BP>160.100 4 (Mod. HTN) 
BP>180.110 5 (Severe HTN) 

 
Table 2: Relationship between PIH and persistent postpartum hypertension 

 

BP before pregnancy 
Persistent hypertension after pregnancy 

OR 
CI95% 

P-value 
Yes n (%) No n (%) lower Upper 

12-14 44 (75.9) 14 (24.1) Reference - -  

14-16 48 (59.3) 33 (40.7) 2.161 1.024 4.561 0.043 

16-18 26 (43.3) 345 (56.7) 4.110 1.867 9.046 0.000 

>18 10 (25.6) 29 (74.4) 9.114 3.570 23.267 0.000 
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Table 3: Comparison of demographic ad obstetric parameters in three BP groups 12 weeks postpartum 

 
OBS & historical characteristics Normal lBP 6Wpostpart Pre HTN 6W postpartum Persistent HTN 6Wpostpartu P value 

Gestational HTN 

Yes 

No 

19(21.8%) 

62(41.1%) 

17(19.5%) 

30(19.9%) 

51(58.65%) 

59(31.1%) 
0.005 

Preeclampsia 

Yes 

No 

46(25.6%) 

35(60.3%) 

35(19.4%) 

12(20.7%) 

99(55%) 

11(19%) 
0.002 

Severity sign 

Yes 

No 

26(24%) 

55(42.3%) 

22(20.3%) 

25(19.2%) 

60(66.7%) 

50(38.4%) 
0.021 

Diabetes Hx 

Yes 

No 

19(22.6%) 

62(40.3%) 

21(25%) 

26(16.9%) 

44(52.4%) 

66(42.9%) 
0.021 

Family Hx of HTN 

Yes 

No 

22(17.7%) 

32(28%) 

52(41.9%) 

48(42.1%) 

50(40.3%) 

34(29.9%) 
0.214 

Anti HTN  drugs 

Yes 

No 

5(11.6%) 

76(39%) 

7(16.4%) 

40(20.5%) 

31(72%) 

79(40.5%) 
0.001 

Laboratory data Normal BP 6Wpostpartum Pre HTN 6W postpartum Persistent HTN P value 

Proteinuria 

Neg 

1 

2 

3 

4 

41(41%) 

10(41.7%) 

22(41.5%) 

5(17.2%) 

3(9.4%) 

17(17%) 

7(29.2%) 

14(26.4%) 

2(6.9%) 

7(21.9%) 

42(42%) 

7(29.2%) 

17(36.1%) 

22(75.2%) 

22(68.8%) 

0.23 

0.52 

0.19 

0.002 

0.001 

PLT 

≤100000 

100000< 

6(9.2%) 

75 (48.4%) 

12(18.5%) 

35(20.2%) 

47(72.3%) 

63(36.4%) 
0.001 

Uric acid 

<6.3 

≥6.3 

75(42.1%) 

6(10%) 

42(23.6%) 

5(8.3%) 

61(34.3%) 

49(81,7%) 
0.002 

Cr 

<1 

1≤ 

67(45%) 

14(16.1%) 

29(19.5%) 

17(19.5%) 

53(35.6%) 

56(64.4%) 
0.001 

 

CONCLUSION 

 

This study determined prevalence of persistent 

postpartum hypertension and related risk factors 

in women with PIH. According to the results, 

prevalence of persistent postpartum hypertension 

was estimated at 46.2% (110 of 270 patients), 

which is clearly higher than similar studies. 

Ndayambagye estimated the prevalence of this 

disorder at 27.7% [5], while Bagga reported it at 

18.6% [14]. This difference may be due to a higher 

frequency of women with preeclampsia (54%) 

than other PIH disorders in the current study; 

preeclampsia is known as one of the effective 

factors on persistent hypertension [5], which is 

proven in this study. By definition, persistence of 

high blood pressure after 12 weeks of gestation is 

considered as hypertension. According to 

available studies, high blood pressure is expected 

to return to normal within 9-16 days [13]; 

however, it may persist for 6 months postpartum 

[4]. Bagga considered hypertension after 6 weeks 

as the baseline [14]. According to the newest 

systematic review of Chocrane in 2013, 

examination and follow-up of women with PIH has 

been recommended from 6 weeks postpartum 

[15]. In this study, the first follow-up was 6 weeks 

and the next was 12 weeks postpartum. In most 

women with gestational HTN, blood pressure 

usually returns to normal within a week 

postpartum [15]. This is different in patients with 

preeclampsia, because the body needs more time 

in recovery phase of preeclampsia to compensate 

the damage on systemic and renal vascular 

endothelium; this time has been estimated at 2 

weeks for patients with preeclampsia [14, 15]. In 

all patients with PIH, blood pressure should 

return to normal by 12 weeks postpartum [3]. In 

this study, likelihood of persistent hypertension 

increased by 1.8 times in patients older than 40 

years and 1.3 times in patients younger than 20 

years; however, this increase was not significant. 

This is inconsistent with Ndayambagye in which 

age was significantly effective [5]. Moreover, PIH 

incidence had no significant effect on these 

disorders in preterm gestational ages. According 

to Eldow [10], preeclampsia-induced preterm 

labor was associated with 18-fold increase in 

persistent hypertension. Maternal BMI>35 

significantly increased the risk of persistent 

hypertension by 1.5 times, which is consistent 

with Hwang [16]. In the current study, both 
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preeclampsia and its higher severity (severe 

feature) increased the risk of persistent 

hypertension. In addition to preeclampsia, 

gestational HTN significantly increased the risk of 

persistent hypertension, which indicates the need 

for proper postpartum follow-up in all mothers 

with recent history of PIH as well as preeclamptic 

mothers. In addition, the need for blood pressure 

control with medicine pre- or postpartum which 

indicates severity of the disease had a significant 

effect on prevalence of persistent hypertension. 

This suggests that patients discharged with 

antihypertensive drug during pregnancy or 

postpartum require more detailed follow-up. 

Hwang claimed that dose of drug administered for 

postpartum hypertension was involved in high 

blood pressure after six weeks postpartum [16]. 

Platelet count <105, severe proteinuria (+3 or +4), 

serum uric acid ≥ 6.3 mg/dl and serum creatinine 

≥1 mg/dl had a significant role in increased 

incidence of persistent postpartum hypertension. 

Ndayambagye also found a significant relationship 

between increased creatinine and proteinuria [5]. 

In fact, the increased serum uric acid and serum 

creatinine is similar to urine protein excretion, 

reflecting renal dysfunction following PIH, 

particularly pre-eclampsia. In a normal pregnancy, 

serum creatinine and uric acid decrease slightly 

following physiological increase in blood volume 

and renal clearance [3]. The exact cause of renal 

dysfunction during PIH is still not clearly 

understood; however, it may develop as a result of 

damaged neurons by endothelin. Significant effect 

of thrombocytopenia and severe proteinuria may 

explain the direct relationship between severity of 

preeclampsia and incidence of persistent 

postpartum hypertension. Due to the lack of 

postpartum care clinics at medical centers and 

inability to track patients in scheduled clinical 

visits, it was not possible to visit all patients 

directly. Considering the significant role of proper 

follow-up and early treatment, it is recommended 

to follow the instructions related to follow-up of 

high-risk patients (women with risk factors 

mentioned) in terms of persistent postpartum 

hypertension in obstetric clinics. 
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