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Abstract

Aim

To understand the prevalence of functional constipation in pregnant women and to analyze

the impact of its risk factors.

Methods

We searched hospital databases for women who were 37–41 weeks pregnant (1698 cases)

from July 2012 to January 2014 in four hospitals in Shanghai. We reviewed factors including

general data, living and eating habits, psychological history, past history of defecation in the

6 months before pregnancy and defecation after pregnancy. Data were analyzed using

SPSS software.

Results

Pregnant women who were more than 35 years old, with a pre-pregnancy body mass index

>24, who were highly educated and employed in a sedentary occupation, showed a higher

prevalence of functional constipation. Multivariate logistic regression analysis indicated that

the prevalence of functional constipation among pregnant women was related to age, pre-

pregnancy body mass index, diet, exercise, occupation, psychological factors, threatened

abortion in early pregnancy and constipation history.

Conclusion

The prevalence rate of functional constipation in pregnant women was significantly higher

than in the general population.
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Introduction
Constipation is one of the most common medical problems in people all over the world.
Reduced defecation, lumpy or hard stools and straining are the main manifestations of consti-
pation [1]. The morbidity rate of chronic constipation has increased with changes in diet, life-
style, psychological and sociocultural factors. Previous studies have found that many factors
such as age, gender, socioeconomic status, dietary habits, education level, anxiety, depression
and other psychological factors are associated with the prevalence of functional constipation
[2–13].The quality of life of patients with constipation is significantly affected in severe cases.
Pregnancy is a special period of time for a woman in both physiology and physicality. However,
there have been few studies that provide data regarding the prevalence or risk factors for func-
tional constipation in pregnant women. Indirect data suggest that pregnant women may have
higher prevalence rates, owing to increased progesterone in body [14], reduced exercise [15]
and more protein and fat intake to meet nutritional requirements during pregnancy.

The aim of this study was to understand the epidemiology of constipation and its related
risk factors in pregnant women in Shanghai, and to analyze its impact on postpartum
outcomes.

Materials and Methods

Study selection
From July 2012 to January 2014, 2000 pregnant women were interviewed by trained gynecolo-
gists in four hospitals in Shanghai (Tongji Hospital of Tongji University, Ruijin Hospital,
Huangpu District Maternity and Infant Hospital, Fengxian District Central Hospital). All
respondents provided the written informed consent to participate in this study, and this survey
had got the approval of the Tongji Hospital's ethics review committee. And the pregnant
women completed questionnaires under the supervision of gynecologists who provided expla-
nations if necessary.

Diagnostic criteria
Functional constipation was diagnosed using the Rome III criteria and must have included the
presence of at least two of the following symptoms for at least one quarter of defecations for
the last 12 weeks: straining; lumpy or hard stools; sensation of incomplete evacuation; sensa-
tion of anorectal obstruction; manual maneuvers to facilitate defecation; fewer than three defe-
cations per week. Loose stools are rarely present without the use of laxatives [16]. Irritable
bowel syndrome and abnormalities of the anal region (fistula and piles) were excluded.

Inclusion criteria
Data were collected from women who were 37–41 weeks pregnant, aged 18–45 years, willing to
comply with the study protocol, mentally healthy and able to communicate and understand
normally.

Exclusion criteria
Exclusion criteria were as follows: having difficulty with mobility, communication or poor
compliance; history of cancer, rheumatic diseases, blood diseases, endocrine diseases or diges-
tive tract diseases; medication with salbutamol, ritodrine-hydrochloride, magnesium sulfate
and other drugs taken to prevent delivery before 37 weeks of pregnancy; multiple gestations.
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Questionnaires
Data collected included general data (e.g., age, education, occupation, income, height and
weight), daily living conditions (e.g., eating, drinking, activity and sleep pattern), psychological
factors, past history of defecation in the 6 months before pregnancy and after pregnancy, taking
medication or health products to assist defecation and history of threatened abortion during
early pregnancy. Each individual completed the questionnaires was interviewed by telephone
after pregnancy about more information (e.g., recovery of gastrointestinal function, time of
first defecation after delivery, method of delivery, hemorrhage, birth weight of baby) to analyze
the impact of constipation on postpartum outcomes.

Statistical methods
All questionnaire results were recorded and checked by two reviewers via the EpiData 3.1 data-
base, and were then entered into the computer, using SPSS 19.0 statistical software for statisti-
cal analysis. We compared prevalence rates of different groups by chi-squared (χ2) text and
risk factors of constipation were analyzed by multivariate logistic regression analysis.

Results
Among the 2000 respondents, a total of 1698 respondents (84.9%) were included in the study
according to the criteria. Of them, 221 (13.01%) were classified as having functional constipa-
tion using the Rome III criteria. Pregnant women who were more than 35 years old, with a pre-
pregnancy body mass index>24, who were highly educated and employed in a sedentary occu-
pation, showed a higher prevalence of functional constipation (Table 1). Multivariate logistic
regression analysis indicated that the prevalence of functional constipation among pregnant
women was related to age, pre-pregnancy body mass index, diet, exercise, occupation, psycho-
logical factors, threatened abortion in early pregnancy and constipation history.

Table 1. The impact of associated risk factors (age, education, occupation and income) on pregnant women with constipation.

Associated factors Prevalence (%) OR 95%CI of OR P

Age (years) <25 1.22 1.000

25~34 8.22 1.744 1.227–2.478 0.002

35~45 22.49 3.010 2.224–4.076 0.000

Education Junior or lower 4.85 1.000

Senior 4.24 0.918 0.630–1.338 0.656

Tertiary 13.44 2.126 1.146–3.942 0.015

Higher 27.22 5.150 2.213–11.989 0.000

Occupation Business 28.55 1.000

Service industry 5.59 0.801 0.537–1.193 0.641

Farming and technology 1.68 0.482 0.286–0.811 0.011

BMI <18.5 4.16 1.000

18.5~24 6.65 1.373 0.939–2.008 0.101

>24 27.34 3.265 1.387–7.683 0.004

doi:10.1371/journal.pone.0133521.t001
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Age and constipation
Data were collected from 1698 pregnant women with a mean age of 28.12 ± 2.80 years and an
age range of 18 to 45 years. Prevalence of constipation in women over 35 years of age was
22.49%, in women aged 25 to 34 years and less than 25 years was 8.22% and 1.22%, respec-
tively. The prevalence of defecations in all age groups were significantly different (P< 0.05). In
conclusion, the prevalence rate of functional constipation increased with age.

Education and constipation
In our study, there were 360 pregnant women with Master’s or higher degrees, and this group
showed a higher prevalence of constipation (27.22%). However, in the less educated women,
the prevalence of constipation was lower (junior or lower: 4.85%, senior: 4.24%, tertiary:
13.44%).The differences were statistically significant (P< 0.05). Therefore, education may be a
factor that influences the prevalence of constipation in pregnant women.

Occupation and constipation
We divided occupation into three classes: business, service industry, farming and technology.
Pregnant women who worked in business showed a higher prevalence of constipation
(28.55%), while women employed in service industry, farming and technology had significantly
lower prevalence rates (5.59% and 1.68%, respectively). The differences were statistically signif-
icant (P< 0.05), showing that more sedentary occupations were related to a higher prevalence
of constipation.

Pre-pregnancy BMI and constipation
Prevalence rate of functional constipation increased with pre-pregnancy body mass index
(BMI>24, 27.34%; BMI 18.5–24, 6.65%; BMI<18.5, 4.16%). The difference was statistically
significant (P< 0.05).

Multivariate logistic regression analysis for risk factors of functional
constipation in pregnant women
Multivariate logistic regression analysis(Table 2)showed that pregnant women who consumed
the most fruit and vegetables and who took regular exercise were protected from functional
constipation (P< 0.05). Whereas, older age, BMI>24, higher education, employment in sed-
entary occupations, spicy food intake, stress, depression, threatened abortion during early
pregnancy and constipation history were all risk factors of functional constipation (P< 0.05).

The impact of functional constipation in pregnant women on their modes
of delivery
We interviewed 1698 pregnant women by telephone about their modes of delivery. The results
were divided into two groups according to whether they had functional constipation or not
(Tables 3 and 4).

Table 3 clearly shows the proportion of Cesarean sections was greater in women with func-
tional constipation (66.97%) compared to women in the non-constipation group (27.29%).
Recovery of gastrointestinal function and the time of first defecation after delivery were longer
for women with functional constipation, regardless of their mode of delivery. The prevalence
of postpartum hemorrhoids was higher in women with constipation compared to non-consti-
pated women (23.52% and 13.40%, respectively). However, there was no significant difference
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in the incidence of postpartum hemorrhage between the two groups. In terms of birth weight
in newborns, the two groups showed no significant difference in the incidence of increased
birth weight in newborns. And there was only one case of a birth defect (ear neoplasm) in 1698
newborns.

Discussion
This is the first study specifically designed to evaluate the prevalent of constipation and its
related risk factors in pregnant women in China according to the Rome III criteria. Constipa-
tion is influenced by many factors. When constipation does not have an anatomical or physio-
logical cause, then it is considered to be functional constipation. It is a common intestinal
disease, especially found in the elderly and in middle-aged women. However, with increased
sociocultural changes, higher stress levels and changes in diet, patients are being diagnosed
with functional constipation at a younger age. In our study, the overall prevalence of functional
constipation as defined by Rome III was 13.01%. Consistent with the previous studies [2–13],
we found that constipation was associated with age, diet, exercise, occupation and psychologi-
cal factors.

Pregnancy is an extremely important period of time for a woman. Extensive physiological,
biochemical and dietary changes occur during pregnancy. The body secretes a large amount of
progesterone which causes decreased muscle tone and lower motility of the gastrointestinal

Table 2. Multivariate logistic regression analysis of the risk factors of constipation in pregnant women.

Factors B S.E P OR 95%CI of OR

Age(years) 0.701 0.092 0.000 2.013 1.605~2.402

BMI before pregnancy 0.493 0.165 0.005 1.445 1.105~2.126

Education 0.263 0.075 0.002 1.231 0.963~1.423

Occupation 0.639 0.156 0.001 2.065 1.102~2.325

Dietary and living habits

Vegetables -0.065 0.038 0.012 0.384 0.021~0.596

Fruit -0.328 0.101 0.007 0.636 0.254~0.921

Spicy food 0.438 0.079 0.006 1.513 1.230*1.653

psychological factors

Insomnia 0.525 0.559 0.789 1.086 0.198*1.230

Emotional stress 0.398 0.538 0.023 1.568 1.251*1.647

Depression 0.859 0.429 0.029 1.905 1.206*1.968

Other factors

Exercise -0.579 0.26 0.018 0.612 0.263~0.932

Threatened abortion during early pregnancy 0.655 0.192 0.006 1.816 1.621*2.752

Constipation before pregnancy 0.685 0.526 0.016 1.512 1.203*2.437

doi:10.1371/journal.pone.0133521.t002

Table 3. The impact of functional constipation in pregnant women on their modes of delivery.

Groups n Cesarean n
(%)

Spontaneous labor n
(%)

Forceps delivery n
(%)

Fetal macrosomia n
(%)

Postpartum hemorrhage n
(%)

Constipation 221 148* (66.97) 67* (30.32) 6 (2.71) 16 (7.24) 8 (3.62)

Non-
constipation

1477 403 (27.29) 1018 (68.92) 56 (3.79) 83 (5.6) 56 (3.79)

*Compared with the non-constipation group, χ2 = 138.24, P < 0.05.

doi:10.1371/journal.pone.0133521.t003
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tract [14]. As the uterus grows during the third trimester of pregnancy, especially after the fetal
head becomes engaged in the pelvis, the lower part of the gastrointestinal tract and rectum
become compressed, which can cause the formation of hemorrhoids [17]. Some women have
difficulty with constipation prior to pregnancy and the condition becomes worse during preg-
nancy due to reduced physical activity and fear of pain during defecation. Furthermore, nutri-
tional requirements are increased during pregnancy, often with increased protein and fat
intake in comparison with vegetable intake, which can lead to infrequent bowel movements
and difficulty passing stools. Many heavily pregnant women tend to rest all day, which can
decrease gastrointestinal digestion activity and cause bloating of the abdomen and constipation
[15]. Our data indicated that pre-pregnancy body mass index, threatened abortion in early
pregnancy and constipation history were also risk factors in pregnancy.

Epidemiology of functional constipation in pregnant women
Our study showed that the prevalence of functional constipation among pregnant women in
Shanghai (13.01%) was higher than among the general population (6.00%) [7]. We also found
that the prevalence of functional constipation was higher in women over 35 years of age, which
is consistent with two other previous studies (one was in the United States [18] and the other
was in China [19]). Both of these studies reported that the prevalence of chronic constipation
increased with age.

In recent years, increasing levels of stress and the improvement of educational level and
social status, have led women to postpone childbearing and primiparas until over the age of
35 years or later. While many women over 35 years of age have normal pregnancies, those over
35 years old have special considerations for pregnancy with the decline of physiology and
degeneration of the pelvis and ligaments, the risk of gestational diabetes, high blood pressure,
miscarriage and other complications are undoubtedly increased. Furthermore, older women
generally suffer more emotional stress than younger women during pregnancy. Xin et al. [20]
showed that mood disorders may increase the prevalence of constipation.

At present, the relationship between occupation and functional constipation is controver-
sial. A previous study reported that the prevalence of functional constipation in farmers was
the highest [21], whereas another research study showed that teachers, civil servants and
white-collar workers were those diagnosed with constipation due to their long-term sedentary
occupations [22]. Nevertheless, these studies have all clarified that there is a relationship
between chronic constipation and occupation. Our study showed that more sedentary occupa-
tions are related to a higher prevalence of constipation, probably due to the long-term lack of
physical activity in sedentary occupations.

Previous studies have also shown different findings regarding the relationship between edu-
cation and functional constipation. One study showed that the prevalence of functional consti-
pation is higher among the population with primary school education in comparison with
other populations in Tianjin in China [23]. However, another study identified that education

Table 4. The impact of functional constipation in pregnant women on postpartum recovery of gastrointestinal function.

Non-constipation group (N = 1477) Constipation group (n = 221) P

Time of first defecation after cesarean (h) 25.24 ± 2.15 36.35 ± 2.45 0.00

Time of first defecation after normal vaginal delivery (h) 13.32 ± 1.56 25.15 ± 1.65 0.00

#Development of postpartum hemorrhoids n (%) 198 (13.40) 52 (23.52) 0.00

#Excluding women with hemorrhoids during pregnancy.

doi:10.1371/journal.pone.0133521.t004
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had no relationship with constipation [24]. In our research, we found that highly educated
pregnant women were diagnosed more often with defecation disorders, which may be associ-
ated with their diet, age, low physical activity, high work pressure and emotional stress at work.

Our study showed that the prevalence of functional constipation in women with a pre-preg-
nancy BMI>24 was higher than other BMI ranges (27.34%). Overweight women may prefer a
diet high in protein and fat with a lower intake of vegetables, which can lead to low dietary
fiber intake and dyspepsia. Furthermore, these women may not be able to digest food easily
due to low activity levels. Therefore, the incidence of constipation may be increased after preg-
nancy due to a low fiber diet and less physical activity. All of the previous results are consistent
with other studies [25–27].

Analysis of the risk factors of functional constipation in pregnant women
After pregnancy, almost all women take less exercise, which is one of the most common causes
of constipation. In addition, in the third trimester of pregnancy, some pregnant women avoid
straining while defecating as they are concerned about causing the fetus to descend, which
leads to further constipation. Studies have shown that pregnant women should take proper
exercise such as walking, gymnastics and so on. On the contrary, if there is no moderate physi-
cal activity then body energy may not be consumed due to low metabolic rate and decreased
physical activity [28]. Though some studies have reported physical activity appears to be unre-
lated to the risk of constipation [29], higher physical activity has been associated with improved
quality of life [30]. In this study, multivariate regression analysis showed that moderate exercise
was a protective factor for the prevention of functional constipation in pregnancy.

Constipation and dietary habits are closely related, and low dietary fiber intake often causes
constipation. The diet of pregnant women is not considered to be a balanced diet if it includes
a high proportion of protein and fat. It is advisable that pregnant women consume a high fiber
diet containing foods such as fruit and vegetables. In addition, pregnant women may want to
avoid spicy food and alcohol to prevent bowel disease and any adverse effects on the develop-
ment of their fetus [31,32]. In our multivariate regression analysis, intake of fruit, vegetables
and other foods containing fiber was found to be a protective factor for preventing constipation
during pregnancy.

Researchers have shown that hospitalized pregnant women faced more emotional stress and
changes in their environment which are also important causes of constipation [33,34]. Some
hospitalized pregnant women feel negative emotions such as irritability, anxiety, tension,
depression and anger, which may lead to neurological disorders. In China, almost all deliveries
take place in hospital, which means that pregnant women have to share a room with other
patients. Therefore, their emotions will be greatly influenced by environmental noise and unfa-
miliar living conditions. Multivariate regression analysis in our study showed that emotional
stress and low mood are risk factors for functional constipation during pregnancy.

Some women take laxatives or colon hydrotherapy in order to lose weight, which causes
sensitivity of the rectum to become diminished and unresponsive [35]. And some women have
constipation symptoms without any obvious reasons prior to their pregnancy. In our study,
multivariate regression analysis showed that a past history of constipation is also a risk factor
for constipation in pregnant women.

The impact of functional constipation in pregnant women on their mode
of delivery
Our study showed that the Cesarean section rate in pregnant women with functional constipa-
tion (66.97%) was higher than in the other methods of delivery (27.29%).
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We also found that postpartum recovery of gastrointestinal function was affected by consti-
pation. Women with constipation suffered for longer with disrupted gastrointestinal function,
whether they give birth by Cesarean section or by vaginal delivery. Furthermore, the prevalence
of postpartum hemorrhoids in women in the constipation group was higher than in the non-
constipation group (23.52% and 13.40%, respectively). There were 85 patients with hemor-
rhoids before pregnancy (5.01%) and 409 patients had hemorrhoids during pregnancy
(24.09%). In the 221 pregnant women with constipation, 150 patients (67.87%) developed
hemorrhoids during pregnancy and in 52 patients (23.53%) hemorrhoids occurred after
delivery.

Although the data showed the proportion of Cesarean sections in women with functional
constipation was higher than in non-constipated women, we cannot confirm that constipation
is a risk factor of Cesarean section because telephone interviews were not completed for all
study patients, and some patients or their families were not able to provide clear information
regarding Cesarean section in the interviews. Furthermore, the factors affecting the Cesarean
section rate are variable e.g., age, BMI, fetal size, family factors, genetic factors, obstetric com-
plications, abnormal labor and so on. Consequently, there is not enough evidence to show that
constipation is responsible for an increased incidence of Cesarean section. It is a limitation of
our study. Further analysis and investigation is required to provide detailed statistics to deter-
mine the impact of functional constipation in pregnant women on their mode of delivery.

We reviewed the reasons why pregnant women are more susceptible to developing hemor-
rhoids. Firstly, the blood flow to the pelvic area increases during pregnancy. Secondly, in the
third trimester of pregnancy, the growing uterus exerts pressure onto the pelvis, so that hemor-
rhoid blood vessels are blocked from returning. Some pregnant women always strain while def-
ecating and this increases abdominal pressure and causes blood stasis in the rectum and anus
venous plexus, which can induce or aggravate hemorrhoids. Finally, lower extremity edema
and anal varices may occur in many women in the third trimester of pregnancy. Unfortunately,
when delivering a baby, abdominal pressure increases so sharply that hemorrhoids become
worse such as edema, valgus, prolapse or incarceration. All of these conditions may cause
intense suffering to pregnant women and do not assist with postpartum recovery.

Constipation increases the level of toxins in pregnant women, causing metabolic disorders,
endocrine disorders and an imbalance in trace elements. At the same time, accumulation of
toxins in the intestines may have serious negative effects on fetal development, which may lead
to fetal malformation, although such reports are rare. In our study, only one case in 1698 had a
minor birth defect.

Another limitation is that estimates of fiber intake were approximate. However, we could
not obtain complete and reliable information for a more accurate measure.

In conclusion, functional constipation is a common gastrointestinal disease in pregnant
women. Our study showed that the prevalence of functional constipation among pregnant
women was 13.01% in Shanghai, China. A high fiber diet and moderate exercise were factors
for preventing constipation during pregnancy. Pathogenesis of constipation is caused by multi-
ple factors [36], which make constipation difficult to treat. Further research into the etiology of
constipation will help to reduce the incidence and the risk of constipation in pregnant women.
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