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Summary: The prevalence of hypertensive disorders in China was much higher than that in the United
States. Considering the large population with wide geographic area of China, we aimed to add more in-
formation regarding the risk factors for hypertensive disorders of pregnancy. A case-control study was
performed on 373 hypertensive cases and 507 normotensive controls. Participants were recruited from
2008 to 2014 in Yichang Maternal and Child Health Care Center in Hubei province and Anyang Mater-
nal and Child Health Care Hospital in Henan province, China. Socio-demographic factors, fam-
ily-related factors, pregnancy-associated factors, factors related to daily life behaviors and psychosocial
factors were investigated with respect to hypertensive disorders in pregnancy through well-designed
questionnaire. Chi-square test, #-test, univariate logistic regression analysis, and multivariate logistic re-
gression analysis were used to find the possible risk factors behind hypertensive disorders in pregnancy.
The results showed that family history of cardiovascular diseases (OR=6.18, 95% CI, 2.37 to 16.14),
history of pregnancy-induced hypertension (OR=16.64, 95% CI, 5.74 to 48.22), low maternal educa-
tional level (OR=2.81, 95% CI, 1.30 to 6.04), and poor relationship with their parents-in-law (OR=3.44,
95% CI, 1.55 to 7.59) had statistically significant associations with hypertensive disorders in pregnancy
through multivariate logistic regression analysis. Increased maternal age, increased pre-pregnancy body
mass index, living in rural area, low paternal education level, family history of hypertension, passive
smoking one year before and/or in pregnancy, and poor sleeping quality were significantly associated
with hypertensive disorders in pregnancy from univariate logistic regression analysis while the associa-
tions became uncertain when they were entered for multivariate logistic regression analysis. It was con-
cluded that family history of cardiovascular diseases, history of pregnancy-induced hypertension, low
maternal educational level, and poor relationship with their parents-in-law were independent risk factors
for hypertensive disorders among Chinese pregnant women.
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Hypertensive disorders in pregnancy, also referred
to as pregnancy-induced hypertension include chronic
hypertension, gestational hypertension, preeclamsp-
sia/eclampsia, and preeclampsia superimposed on
chronic hypertension, and occur in 6%—-8% of pregnan-
cies in the United States and are major causes of mater-
nal and neonatal mortality and morbidity!". The inci-
dence of hypertensive disorders in pregnancy in China is
much higher than that in the United State, which is 9.4%
according to a national epidemiological investigation in
199111 Another large population-based survey in 2005
revealed that the overall incidence rate of preg-
nancy-induced hypertension was 11.1% in Jiaxing area
of Zhejiang province of Chinal®. It was reported that
pregnancy-induced hypertension accounts for 15.7% of
maternal deaths in the United States'*. A systematic re-
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view on a worldwide basis reported that hypertensive
disorders account for 9.1% of maternal morbidity in
Asiall,

In fact, hypertensive disorders in pregnancy can do
much harm both for mother and newborns during peri-
natal period. Expectant mothers with hypertensive dis-
orders are prone to develop potentially lethal complica-
tions, such as acute renal failure, acute heart failure and
disseminated intravascular coagulation' ¢. Moreover,
the incidence of complications in severe preg-
nancy-induced hypertension was significantly higher
than that in mild to moderate pregnancy-induced hyper-
tension'®. Fetus with hypertensive mother is predisposed
toward the development of adverse complications, such
as placental abruption, intrauterine growth restriction,
premature delivery, and even intrauterine fetal death!”).
The prevention and control of hypertensive disorders in
pregnancy are of great importance in improving maternal
and fetal health.

However, the causes of most cases of hypertensive
disorders in pregnancy remain poorly understood. Multi-
ple risk factors have been described including pater-
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nal-related risk factors such as limited sperm exposure!'”,

maternal-specific risk factors such as increasing maternal
agel''' and family history of hypertension!'?, and preg-
nancy-associated risk factors such as multiple
pregnancy!”. Despite the researches of the many risk
factors for hypertensive disorders in pregnancy before,
the previous studies were mainly conducted in western
countries. The situation in China, a developing country
with the world’s largest population dispersed in wide
geographical areas remains to be elucidated. According
to a 2011 meta-analysis on the risk factors of hyperten-
sive disorders, only 9 studies with a total of 1608 cases
and 32 416 controls were eligible, most of which came
from North, Northwest, Central South, South and South-
east of China!"’!. More evidence on the risk factors of
hypertensive disorders is needed to be discovered.

The study was conducted in Hubei and Henan
province, located in Central South and Central East of
China respectively, which we thought would add new
evidence on the risk factors of hypertensive disorders in
pregnancy considering the new study site. The study is
part of our research on the association between
renin-angiotensin system gene polymorphisms of moth-
ers and fetus and the risk of pregnancy-induced hyper-
tension. It aims to find the risk factors for hypertensive
disorders in pregnancy and the strength of risk imposed
by the risk factors, thus providing basis for further inves-
tigation of its genetic background.

1 MATERIALS AND METHODS

1.1 Ethics Committee Approval

The study has been ethically approved by the Insti-
tutional Review Board of Tongji Medical College,
Huazhong University of Science and Technology, China.
1.2 Study Participants

A case-control study was conducted on 373 Chinese
pregnant women with hypertensive disorders and 507
normotensive control subjects. From 2008 to 2014, we
recruited subjects from Yichang Maternal and Child
Health Care Center in Hubei province and Anyang Ma-
ternal and Child Health Care Hospital in Henan province,
China. The diagnostic criteria for hypertensive disorders
in pregnancy were referred to the disease identification
code in “Chinese Obstetrics and Gynecology™!'¥. Preg-
nant women with history of hypertension, diabetes mel-
litus, cardiovascular diseases, renal diseases and other
pregnancy-associated complications were excluded. All
study participants were recruited at their first diagnosis
on prenatal care.
1.3 Data Collection

A questionnaire with five dimensions was designed
after literature review and experts appraisal. To ensure
the data quality, we trained the head nurses in the two
hospitals on how to collect data and then the head nurses
trained their on-duty nurses before data collection. Be-
sides, we collected the questionnaires and conducted the
data entry every two months, so that timely feedback
could be conveyed to nurses to improve the accuracy and
completeness of data collection continuously. All par-
ticipants were invited to complete the questionnaire on a
voluntary basis at their first diagnosis on prenatal care
and they filled out the questionnaire under the guidance
of the trained nurses. Informed consents were obtained
before they filled out the questionnaire. The detailed five
dimensions with corresponding specific terms were pre-
sented below:

(1) Socio-demographic factors: maternal age, ma-
ternal ethnicity, place of residence, maternal and paternal
education level, maternal and paternal occupation;

(2) Family-related factors: history of pregnanc-
y-induced hypertension of her mother and her
mother-in-law, history of hypertension of her
mother/brother/sister and mother-/brother-/sister-in-law,
history of hypertension of her husband, history of diabe-
tes of her mother/brother/sister, history of cardiovascular
diseases of her mother/brother/sister;

(3) Pregnancy-related factors: pre-pregnancy body
mass index, fetus number, parity, history of previous
pregnancy-induced hypertension, chronic diseases before
pregnancy, infectious disease during pregnancy, genital
disease during pregnancy;

(4) Daily life behaviors: active smoking during
pregnancy and one year before pregnancy, passive
smoking during pregnancy and one year before preg-
nancy brought by her husband, alcohol drinking before
pregnancy, sleeping quality during pregnancy, working
status during pregnancy;

(5) Psychosocial factors: experience of anxiety
during pregnancy, relationship with parents-in-law, oc-
currence of major stressful events in pregnancy (i.e. par-
ents and/or brother/sister were in serious illness or died
during pregnancy), severe dispute with husband in preg-
nancy.

1.4 Statistical Methods

Chi-square test and student #-test were used to
compare the difference of risk factors distributed in hy-
pertensive cases and normotensive controls depending on
the type of data. Univariate logistic regression analysis
was used to find the possible risk factors behind hyper-
tensive disorders in pregnancy. Multivariate logistic re-
gression analysis (backward stepwise method using
maximum likelihood ratio approximation) was used to
find the independent risk factors. P value less than 0.05
was considered to have statistical significance. All statis-
tical analyses were realized through SPSS, version 21
(SPSS. Inc., USA).

Chi-square test was performed for all possible risk
factors, and univariate logistic regression analysis was
only performed for risk factors that had statistical sig-
nificance in Chi-square test. Then multivariate logistic
regression analysis was performed in factors that were
also statistically significant in univariate logistic regres-
sion analysis. The results of both univariate and multi-
variate logistic regression analysis were presented in
odds ratio (OR) with 95% confidence interval (CI).

2 RESULTS

In total, 373 hypertensive cases and 507 normoten-
sive controls were recruited into our study. They were
predominantly Chinese Han population participating in
the research (98.4% in case group vs. 96.8% in control
group). There was a statistically significant difference in
term of distribution of age between case group and con-
trol group (P<0.001), and the majority of them were at
the age between 20 to 30 years (53.5% in case group vs.
66.9% in control group). The detailed results of
Chi-square  test and univariate analysis for
socio-demographic factors, family-related factors, preg-
nancy-related factors, factors related to daily life behav-
iors and psychosocial factors are shown respectively in
tables 1-5. The results of multivariate logistic regression
analysis are presented in table 6.
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Table 1 Distribution of socio-demographic factors between hypertensive cases and normotensive control subjects and

crude estimation of their associations

Chi-square test

Factors Case Control P value Univariate analysis” P value
(n=373) (n=507)
Maternal age (years)
<19 9 (2.4%) 11 (2.2%) <0.001 1.39(0.57, 3.41) 0.474
20< age <30 198 (53.5%) 336 (66.9%) Reference
30< age <35 93 (25.1%) 104 (20.7%) 1.52 (1.09, 2.11) 0.013
>35 70 (18.9%) 51(10.2%) 2.33(1.56, 3.48) <0.001
Ethnicity
Han 362 (98.4%) 485 (96.8%) 0.147 — —
Others 6 (1.6%) 16 (3.2%) — —
Place of residence
Rural area 123 (34.1%) 266 (53.8%) <0.001 2.26 (1.71, 2.99) <0.001
Urban area 238 (65.9%) 228 (46.2%) Reference
Maternal educational level
Secondary and below 239 (65.8%) 206 (41.3%) <0.001 2.74 (2.07,3.63) <0.001
High and above 124 (34.2%) 293 (58.7%) Reference
Paternal educational level
Secondary and below 230 (62.8%) 191 (38.1%) <0.001 2.75 (2.08, 3.63) <0.001
High and above 136 (37.2%) 310 (61.9%) Reference
Maternal occupation
Occupied 305 (82.4%) 357 (72.7%) 0.001 1.76 (1.26, 2.46) 0.001
Non-occupied 65 (17.6%) 134 (27.3%) Reference
Paternal occupation
Occupied 330 (90.9%) 441 (90.4%) 0.789 - -
Non-occupied 33 (9.1%) 47 (9.6%) — —

"Univariate analysis was used when the P value of Chi-square test was less than 0.05. The results were presented as OR with 95%

CL

As shown in table 1, maternal age greater than 35
years, living in rural areas, low maternal educational
level, low paternal educational level, and maternal occu-
pation status (occupied) were found in a higher propor-
tion of pregnant women with hypertensive disorders than
normotensive pregnant women. And the univariate logis-
tic regression analysis showed that each of these factors
imposed one to two more times risk of having hyperten-
sive disorders for women in pregnancy.

The results of statistical analyses for family-related
factors are seen in table 2. Only history of hypertension
of her mother/brother/sister and history of cardiovascular
disease of her mother/brother/sister were significantly
different between hypertensive cases and normotensive
controls. The univaritate logistic analysis showed history
of hypertension of her mother/brother/sister and history
of cardiovascular disease of her mother/brother/sister
were significantly associated with hypertensive disorders
in pregnancy.

Table 3 summarized the statistical results for preg-
nancy-related factors. Lightweight, overweight and obese
before pregnancy, and history of previous preg-
nancy-induced hypertension were found in a higher per-
centage of women with hypertensive disorders than
normotensive pregnant women. The univariate logistic
regression analysis revealed that overweight, obesity
before pregnancy and previous history of preg-
nancy-induced hypertension were risk factors while
lightweight was a protective factor.

Table 4 presented the statistical results for daily life
factors. Both active smoking before and in pregnancy
were evenly distributed in hypertensive cases and nor-

motensive controls while both passive smoking one year
before and in pregnancy were not. Sleeping quality in
pregnancy was also unevenly distributed between hyper-
tensive cases and normotensive controls. Both alcohol
drinking before and in pregnancy were scarce in both
hypertensive cases and normotensive controls, and there
was no statistically significant difference (14.0% vs.
13.8%, P=0.939; and 2.5% vs. 1.2%, P=0.158, respec-
tively). Most of pregnant women still worked during
pregnancy, and there was no difference between hyper-
tensive cases and normotensive controls (71.3% wvs.
65.0%, P=0.049). The univariate logistic regression
analysis showed that passive smoking before and in
pregnancy, and poor sleeping quality were statistically
and significantly associated with hypertensive disorders
in pregnancy.

Table 5 depicted the statistical results for psychoso-
cial factors. More cases had an experience of anxiety
during pregnancy (31.2% vs. 20.4%, P<0.001), and got
along with their parents-in-law in a tense (38.1% vs.
16.6%, P<0.001) than normotensive controls. The oc-
currence of major stressful events and severe dispute
with their husband were evenly distributed in hyperten-
sive cases and normotensive controls. The univariate
logistic regression analysis revealed that experience of
anxiety in pregnancy and poor relationship with their
parents-in-law were statistically associated with hyper-
tensive disorders in pregnant women.
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Table 2 Distribution of family-related factors between hypertensive cases and normotensive control subjects and crude
estimation of their associations

Factors Case (n:%};léiquarectzittrol (=507) P value Univariate analysis” P value
History of pregnancy-induced
hypertension of her mother
Yes 16 (5.7%) 12(2.83%) 0.050 2.11 (0.98, 4.54) 0.055
No 265 (94.3%) 420 (92.7%) Reference
History of hypertension of her
mother/brother/sister
Yes 101 (30.2%) 92 (29.8%) 0.001 1.75(1.27,2.43) 0.001
No 233 (69.8%) 372 (80.2%) Reference
History of hypertension of her hus-
band
Yes 8(2.3%) 13 (2.7%) 0.725 - -
No 343 (97.7%) 475 (97.3%) - -
History of pregnancy-induced hy-
pertension of her mother-in-law
Yes 13 (4.5%) 13 (3.1%) 0.335 - -
No 276 (95.5%) 405 (96.9%) - -
History of hypertension of her
mother-/brother-/sister-in-law
Yes 72 (21.2%) 84 (18.2%) 0.297 - -
No 268 (78.8%) 377 (81.8%) - -
History of diabetes of her
mother/brother/sister
Yes 20 (5.8%) 26 (5.4%) 0.818 - -
No 324 (94.2%) 452 (94.6%) - -
History of cardiovascular diseases of
her mother/brother/sister
Yes 58 (17.6%) 36 (8.1%) <0.001 2.42 (1.56,3.77) <0.001
No 272 (82.4%) 409 (91.9%) Reference

"Univariate analysis was used when the P value of Chi-square test was less than 0.05. The results were presented as OR with 95% CI.

Table 3 Distribution of pregnancy-related factors between hypertensive cases and normotensive control subjects and
crude estimation of their associations

Factors Case (,1:(3:}7113-)5 quaéi):ﬁ:gl =507 P value Univariate analysis” P value
Pre-pregnancy body mass index
(kg/m?)
Lightweight (<18.5) 25 (7.7%) 85 (18.9%) <0.001 0.44 (0.27,0.71) <0.001
Normal weight (18.5-23.9) 196 (60.3%) 292 (65.0%) Reference
Overweight (24.0-27.9) 74 (22.8%) 56 (12.5%) 1.97 (1.33,2.91) <0.001
Obesity (>28.0) 30 (9.2%) 16 (3.6%) 2.79 (1.48, 5.26) <0.001
Fetus number
One 340 (97.7%) 489 (98.0%) 0.770 - -
Two/multiple 8(2.3%) 10 (2.0%) - -
Parity
Nullipatiry 149 (40.9%) 219 (43.9%) 0.386 - -
Multiparity 215 (59.1%) 280 (56.1%) - -
History of previous preg-
nancy-induced hypertension
Yes 59 (32.8%) 7 (3.3%) <0.001 14.28 (6.32, 32.26) <0.001
No 121 (67.2%) 205 (96.7%) Reference
Chronic disease before pregnancy
Yes 9 (2.8%) 5(1.1%) 0.078 - -
No 318 (97.2%) 460 (98.9%) - -
Infectious disease during pregnancy
Yes 3 (0.9%) 14 (3.0%) 0.087 - -
No 320 (99.1%) 455 (97.0%) - -
Genital disease during pregnancy
Yes 4 (1.2%) 11 (2.3%) 0.394 - -
No 318 (98.8%) 458 (97.7%) - -
Oral contraception before preg-
nancy
Yes 18 (5.1%) 34 (7.0%) 0.255 - -
No 337 (94.9%) 453 (93.0%) - -

*Univariate analysis was used when the P value of Chi-square test was less than 0.05. The results were presented as OR with 95% CL
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Table 4 Distribution of daily life factors among hypertensive cases and normotensive control subjects and crude estimation of

their associations

Chi-square test

Factors Case Control P value Univariate analysis” P value
(n=373) (n=507)
Active smoking before pregnancy
Yes 3 (0.8%) 9 (1.8%) 0.378 - -
No 352 (99.2%) 489 (98.2%) - -
Active smoking in pregnancy
Yes 0 (0.0%) 6 (1.2%) 0.097 - -
No 360 (100%) 498 (98.8%) - -
Passive smoking before pregnancy
Yes 201 (57.1%) 237 (48.2%) 0.010 1.43 (1.09, 1.89) 0.011
No 151 (42.9%) 255 (51.8%) Reference
Passive smoking in pregnancy
Yes 201 (56.1%) 187 (37.4%) <0.001 2.14 (1.63, 2.83) <0.001
No 157 (43.9%) 313 (62.5%) Reference
Alcohol drinking in pregnancy
Yes 9 (2.5%) 6 (1.2%) 0.158 - -
No 357 (97.5%) 496 (98.8%) - -
Alcohol drinking before pregnancy
Yes 47 (14.0%) 62 (13.8%) 0.939 - -
No 288 (86.0%) 386 (86.2%) - -
Working in pregnancy
Yes 259 (71.3%) 323 (65.0%) 0.049 - -
No 104 (28.7%) 174 (35.0%) - -
Sleeping quality in pregnancy
Poor 133 (36.9%) 266 (53.0%) <0.001 1.92 (1.46, 2.54) <0.001

Good

227 (63.1%)

236 (47.0%)

Reference

*Univariate analysis was performed when the P value of Chi-square test was less than 0.05. The results were presented as OR with

95% CI.

Table 5 Disribution of psychosocial factors among hypertensive cases and normotensive control subjects and crude
estimation of their associations

Chi-square test

Factors Case Control P value Univariate analysis” P value
(n=373) (n=507)

Experience of anxiety
Yes 113 (31.2%) 102 (20.4%) <0.001 1.77 (1.29, 2.41) <0.001
No 249 (68.8%) 249 (79.6%) Reference

Relationship with parents-in-law
Poor 137 (38.1%) 81 (16.6%) <0.001 3.07 (2.24,4.24) <0.001
Good 223 (61.9%) 406 (83.4%) Reference

Major stressful events in preg-

nancy
Yes 7 (1.9%) 4 (0.8%) 0.149 - -
No 360 (98.1%) 497 (99.2%) - -

Severe dispute with husband in

pregnancy
Yes 18 (4.9%) 27 (5.4%) 0.078 - -
No 349 (95.1%) 473 (94.6%) — —

“Univariate analysis was used when the P value of Chi-square test was less than 0.05. The results were presented as OR with 95% CI.

Table 6 showed the statistical results for multi-
variable logistic regression analysis. All the factors
with statistical significance were entered for multi-
variate logisitic regression analysis. The results
showed that history of cardiovascular disease of her
mother/brother/sister (OR=6.18, 95% CI, 2.37 to
16.14), history of pregnancy-induced hypertension
(OR=16.64, 95% CI, 5.74 to 48.22), low maternal
educational level (OR=2.81, 95% CI, 1.30 to 6.04),

and poor relationship with their parents-in-law
(OR=3.44, 95% CI, 1.55 to 7.59) were still statisti-
cally significant risk factors for hypertensive disorders
in pregnancy. However, maternal age, pre-pregnancy
body mass index, place of residence, paternal educa-
tion level, family history of hypertension, passive
smoking one year before and/or in pregnancy, and
sleeping quality had no statistically significant asso-
ciations with hypertensive disorders in pregnancy.
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Table 6 Independent risk factors of hypertensive disorders among pregnant women

Variables Mutlivariate analysis P value
History of cardiovascular diseases of her mother/brother/sister
Yes 6.18 (2.37, 16.14) <0.001
No Reference
History of pregnancy-induced hypertension
Yes 16.64 (5.74, 48.22) <0.001
No Reference
Maternal educational level
Low 2.81(1.30, 6.04) 0.008
High Reference
Relationship with parents-in-law
Poor 3.44 (1.55,7.59) 0.002
Good Reference

“All the possible risk factors with P value less than 0.05 in univariate analysis were entered for multivariate analysis. The results

were presented as OR with 95% CI.
3 DISCUSSION

The findings of our study demonstrated that history
of cardiovascular diseases of her mother/brother/sister,
history of previous pregnancy-induced hypertension, low
maternal educational level and poor relationship with her
parents-in-law were independent risk factors for hyper-
tensive disorders in pregnancy.

History of previous pregnancy-induced hyperten-
sion was found to be the most powerful risk factor in our
study (OR=16.64, 95% CI, 5.74 to 48.22). It suggested
that the risk of recurrence of hypertensive disorders in
pregnancy was substantial in subsequent pregnancies.
Our result was in line with a large population-based mul-
tipurpose Tromse Study, which suggested that gestational
hypertension in first pregnancy increased the risk of re-
currence in later pregnancy by 7.5-fold compared with a
normotensive first pregnancy

Our findings regarding famrly history of cardio-
vascular disease suggested the involvement of genetic
component in the multifactorial etiology of hypertensive
disorders in pregnancy whrch had also been indicated in
previous researches!’ However, most of the ge-
netic involvement was concluded based on the family
history of hypertension. Little investigation regarding the
influence of family history of cardiovascular disease was
available!"> ). One population-based multipurpose Tro-
msg Study in 2012 revealed that women with gestational
hypertension and preeclampsia more frequently reported
a family history of stroke or brain hemorrhage angina
pectoris, and myocardial infarction". It also revealed a
secondary impact of hypertensive disorders in pregnancy
on future cardiovascular diseases as other researches
did"™>** 2! The awareness and implementation of fol-
low-up care and counseling for hypertensive pregnant
women may be needed to be infused into and carried out
among obstetrician-gynecologists.

Besides, we found low maternal educational level
to be significantly associated with hypertensive disorders
in pregnancy among Chinese women. Other researches
also found the negative impact of low maternal educa-
tional level on hypertensive disorders in pregnancy, in
which one was a cohort study in Portugal population!'”!
and another was a case-control study in Jordanian popu-
lation™™. It is possible that mother with low educational
level would lack awareness and behavior of perinatal
care, resulting in delayed diagnosis, prevention and
treatment of possible hypertensive disorders in preg-
nancy. In fact, insufficient perinatal care has been proved
to be related to increased risk of developing hypertensive
disorders in pregnancy' .

Finally, we found that poor relationship with their
parents-in-law had a statistically significant association

with hypertensive disorders in pregnancy. In China, it is
a tradition that married women live together with their
parents-in-law, especially during their pregnancies. Un-
der this situation, poor relationship with their par-
ents-in-law might lead to uncomfortable home environ-
ment and impose extra psychosocial burden on pregnant
women. Evidence showed that psychosocial stress was
associated with 1.6-fold increased risk for hypertensive
disorders in pregnancy®. Social support from women’s
partner! and mindfulness-based intervention during
pregnancy®” may be helpful to alleviate their psychoso-
cial stress when such poor relationship occurs.

Furthermore, increased maternal age, increased
pre-pregnancy body mass index, living in rural area, low
paternal education level, family history of hypertension,
passive smoking one year before and/or in pregnancy,
and poor sleeping quality were found to be significantly
associated with hypertensive disorder in pregnancy from
univariate logistic analysis, while the association became
uncertain when they were adjusted for confounders In
other researches, increased maternal a el increased
pre- Pregnancy body mass index*® 11V1ng in rural
area”’, family hlstory of hypertenswn[12 1 "and poor
sleeplng quality® were found to be independent risk
factors. The difference may be due to our small sample
size. In future relevant researches, these risk factors
should also be taken into consideration in case of small
sample bias. With regard to passive smoking, despite
robust literature has examined its influence on birth
weight or prematurity®'*?, there are few studies on the
influence of passive smoking on hypertensive disorders
in pregnancy. Only one study involved this topic and
revealed a relatively weak protectlve effect of passive
smoking from hypertensive disorders”**. The role of pas-
sive smoking in hypertensive disorders needs to be elu-
cidated in more rigorous researches in future. As for the
influence of low paternal education, to our knowledge,
there have been no studies on this aspect. It is possible
that low paternal educational level would increase the
risk of hypertensive disorders indirectly through their
inability to give social support in stress situation for
pregnant women. Maybe more researches are needed to
confirm the effect of low paternal education on hyper-
tensive disorders in pregnancy.

Our study has several limitations. Firstly, it was a
case-control study, which may provide more optimistic
results than cohort studies. Then, this study was per-
formed in a limited geographic area so that the results
may not be well generalized to other areas. Lastly, we
mixed together the different types of hypertensive disor-
ders, and the risk factors may not be specific to the sub-
types of hypertensive disorders.

In summary, our study found that history of cardio-
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vascular diseases of her mother/brother/sister, history of
previous pregnancy-induced hypertension, low maternal
educational level and poor relationship with her par-
ents-in-law were independent risk factors for hyperten-
sive disorders in pregnancy. Clinicians should pay atten-
tion to those risk factors in prenatal care for pregnant
women in primary prevention. Besides, increased mater-
nal age, increased pre-pregnancy body mass index, living
in rural area, low paternal education level, family history
of hypertension, and poor sleeping quality were possible
risk factors while passive smoking was a possible protec-
tive factor. All of the potential risk factors were better to
be taken into consideration in future researches and their
influences on hypertensive disorders need to be eluci-
dated.
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