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Abstract

Objectives : No study has examined the effects of new constipation treatment drugs released in re-
cent years in pregnant women. This prospective cohort study aimed to examine and compare the
perinatal prognosis, efficacy rate, and safety of drugs frequently used to treat constipation.

Methods : The study included 211 perinatally managed individuals who answered a self-adminis-
tered questionnaire during the second trimester and after delivery. The Japanese version of the
constipation evaluation scale (Constipation Assessment Scale [CAS] long-term [LT] version) was
used for the subjective evaluation of defecation status.

Results : Participants aware of constipation had significantly higher CAS scores than those who
were unaware. Some participants with a CAS score of 5 points (treatment range) had no subjective
symptoms of constipation, whereas some participants with a CAS score of < 5 points were aware of
constipation. Regarding the time of onset, 60% of those who had constipation before pregnancy had
a high rate of constipation during pregnancy and after delivery. No significant difference was noted
in conventional magnesium oxide and polyethylene glycol, a relatively new daily treatment drug, in
perinatal prognosis or side effects.

Conclusions : Polyethylene glycol preparations alleviate constipation without inducing diarrhea,

making them an appropriate therapeutic option for pregnant women.
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Introduction

During pregnancy and after childbirth, constipa-
tion mainly occurs due to factors such as morning
sickness, organic changes in the abdominal cavity,
and physical water balance. And increased proges-
terone during pregnancy suppresses intestinal peri-
stalsis, making constipation more likely. Recently,
the relationship between gut microbiota and immi-
nent preterm birth as well as constipation has been
reported®.
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Many recognized fact-finding surveys and re-
ports on constipation in pregnant women have in-
vestigated the dietary content for alleviating consti-
pation?. However, there are very few published
articles investigating the onset time of constipation
in pregnant women with constipation.

Therefore, this study aimed to investigate the
prevalence and treatment of constipation, the prog-
nosis of constipation in the perinatal period, and
the persistent rate of constipation in pregnant
women. In addition, the Japanese version of the
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Constipation Assessment Scale (CAS long-term
[LT] version), which is an objective evaluation scale,
was used to evaluate defecation, and the Bristol
scale, which is a subjective evaluation, was used to
evaluate shape.

Materials and methods

Study population

We conducted perinatal management from the
beginning of pregnancy at our hospital and targeted
211 pregnant women and puerperal women who
consented to the survey. Those suffering from gas-
trointestinal tract diseases such as intestinal ob-
struction, intestinal perforation, inflammatory bowel
disease, irritable bowel syndrome, suspected fetal
morphological abnormalities, and eating disorders
such as anorexia were excluded.

This study was approved by the Ethics Com-
mittee of Iwase General Hospital (approval num-
ber : 200704), and conducted in accordance with the
tenets of the Declaration of Helsinki. The partici-
pants provided written informed consent to partici-
pate in the research.

Survey method

Answers were obtained using a self-adminis-
tered questionnaire (Supplementary Text) during
the second trimester (approximately at 28 weeks of
gestation) and after delivery (within six days after
delivery). During the waiting time, when pregnant
or postpartum women visited the hospital for a med-
ical examination, questionnaires were distributed
and filled out by those who were informed of the
study through a summary and provided informed
consent. In the case of postpartum, a questionnaire
was distributed from the day after delivery when the
condition was stable and collected by the time of dis-
charge. Perinatal medical information was extract-
ed from electronic medical records.

Investigation period

The investigation period was from August 2020
to May 2021.

Investigation

1) Participant background : Age, physical in-
formation, and body mass index (BMI) of less than
18.5 were classified as lean, 18.5 to less than 25 as
normal, 25 to less than 30 as obese, and 30 or more
as severely obese. The history of abdominal sur-
gery, including previous cesarean delivery, was in-

vestigated.

2) Medical information : Perinatal prognosis
such as treatment history of illness, presence, or ab-
sence of obstetric complications of imminent pre-
term birth, weight gain rate during pregnancy, deliv-
ery pattern, birth weight, Apgar score at 1 min and 5
min, pH of umbilical cord arterial blood, and neonatal
intensive care unit (NICU) hospitalization rate was
obtained.

3) Constipation-related information : We in-
vestigated the management of self-styled constipa-
tion, the eating status of meals, presence/absence of
awareness of constipation, evaluation of objective
defecation status, the timing of constipation onset,
constipation treatment method, laxatives use, defe-
cation before and after use of laxatives, and the
number of times and changes in the shape of the
stool. Additionally, the Bristol Scale was used to
determine the properties of the stool. The Bristol
Scale is a diagnostic medical tool designed to classify
human fecal morphology into seven categories. In
1997 he was developed at the Bristol Royal Infirma-
ry as a clinical evaluation tool and is used as a tool to
assess the efficacy of treatments for various diseases
of the bowel. (Supplementary Materials Question
9 upper table)

4) Constipation Assessment Scale (CAS) :
For the objective evaluation of defecation status, we
used the Japanese version of the constipation evalu-
ation scale (CAS long-term [LT] version) reported
by Fukai et al.”. CAS is scored on a scale of 0-16
points, and the higher the score, the more severe
constipation is evaluated. Based on the study re-
sults by Fukai et al.”, a CAS score of 5 or higher was
defined as constipation requiring medical interven-
tion. In this study, a CAS score of 5 or higher was
defined as constipation. We also investigated the
postpartum defecation status in consideration of the
situation in which it is difficult to apply abdominal
pressure due to the effects of perineal laceration
during delivery and the cesarean section wound, re-
sulting in constipation.

Statistical analysis

Descriptive statistics were used to analyze the
background of the participants, constipation-related
matters, and coping strategies for constipation. Ad-
ditionally, comparisons were made at each period,
and defecation status and other related factors were
analyzed by the t-test, chi-square (%) test, and one-
way analysis of variance (ANOVA). We used SPSS
version 21 (IBM Corp., Armonk, NY, USA) for analy-
sis. A P value < 0.05 indicated a statistical signifi-
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cance.

Results

Participants background

The participants’ background information
(n=211) is shown in Table 1. The participants
were classified into two groups according to the
presence or absence of constipation : the constipa-
tion group and the non-constipation group. There
were no differences between the two groups in pa-
rameters such as the age of pregnant women, primi-
parity rate, rate of cesarean delivery, BMI during the
first trimester of pregnancy, week of delivery, and
infant birth weight.

Constipation prevention measures

Our results showed that 9.0% of the respon-
dents had the opportunity to exercise, and 46.9%,
which accounted for approximately half of the re-
spondents, consumed dietary fiber, such as vegeta-
bles and yogurt (containing lactic acid bacteria). In
addition, approximately 80% of the respondents ac-
tively drank water. When we investigated whether
they ate three meals, skipped breakfast, or had an ir-
regular diet, we found that 85.3% ate three meals,
and 14.7% did otherwise.

CAS

The participants had a CAS score of 0 to a maxi-
mum of 12, with 72 (34.1%) participants having con-
stipation requiring medical intervention (CAS score
> 5) (Figure 1). Regarding the presence or ab-
sence of constipation in all participants, 108 (51.2%)
were aware of constipation with an average CAS
score of 6.1 = 2.8. In contrast, the CAS score of
the participants who were unaware of constipation
was 2.4 + 1.9. A significant difference was ob-

served between the participants with or without
constipation awareness (p < 0.001, Figure 2).

Among 108 participants with an average CAS
score of 6.1 + 2.8, constipation awareness was in 59
(54.6%) individuals before pregnancy and 38 after
pregnancy. Of the constipation symptoms that de-
veloped after pregnancy, 16 (14.8%), 21 (19.4%), and
1 (0.9%) were in the first, second (less than 28 ges-
tation weeks), and third trimester s of pregnancy, re-
spectively (Figure 3).

The CAS scores for all those who responded
that they developed constipation were 5.9 +3.3, 5.0
+ 1.6, and 5.7 = 3.0 after becoming pregnant, in
early pregnancy, and in mid -pregnancy, respective-
ly. There was no difference in dominance (p =
0.34).

Furthermore, 16 (7.6% of the total) patients had
a CAS score of 5 points, even though there were no
subjective symptoms of constipation. In contrast,
29 (13.7%) responded that they were aware of con-
stipation, although the CAS score was less than 5.

Use of laxatives

Magnesium oxide, polyethylene glycol (PEG),
and picosulfate sodium were laxatives prescribed in
52 (46.7%), 12 (10.3%), and 2 (1.9%) patients, re-
spectively. Others took butyrate-producing
bacteria tablets, over-the-counter laxatives, and
supplements claiming the effects of laxatives. Sev-
enteen (26.6%) patients took laxatives daily, and 41
(64.1%) took laxatives on an as-needed basis.

Comparing patients prescribed magnesium ox-
ide and PEG, both the groups had bowel movements
once every 2-3 days before taking the drug. How-
ever, after dosing, bowel movements were noted 3-7
days per week for patients prescribed magnesium
oxide and 3-5 days per week for patients prescribed
PEG. A comparison of stool consistency showed
that both the magnesium oxide and PEG-prescribed

Table 1.  Participants’ background

Total No constipation group  Constipation group P value
(n=211) (n=116) (n=95)
Age (years) 31.1+5.9 31.0+6.3 31.3+5.5 0.59
Primiparas (%) 40.8 20.4 20.4 0.55
Cesarean delivery history (%) 273 15.6 11.7 0.64
BMI in first trimester of pregnancy (%) 21.9%5.1 22155 21.6x4.6 0.54
Weeks of delivery (weeks) 38.9+1.3 38.9+1.1 38.7+1.1 0.10
Infant birth weight (g) 3,031.6346 3,075.0=332.0 3,006.0£352.2 0.23

BMI, body mass index
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Fig. 1. CAS score of mid-pregnancy. The participants had a CAS score of a minimum of 0 to a maximum of 12, with
72 (34.1%) participants having constipation requiring medical intervention (CAS score = 5). CAS, Constipation

Assessment Scale.

&
1

2
1

8

6

4

2 i

No awareness of constipation

CAS score

Awareness of constipation

Fig. 2. CAS score with or without constipation
awareness. The CAS score of participants who
were aware of constipation was 6.14 = 2.80. The
CAS score of the participants who were unaware
of constipation was 2.44 = 1.93. A significant dif-
ference was observed between the participants
with or without constipation awareness (¥*p <
0.001). CAS, Constipation Assessment Scale.

groups had Bristol Scale score s of 1-2 (hard stools)
before dosing. However, the majority showed im-
provement on the Bristol Scale score of 4 (normal
stools). On an individual basis, some patients pre-
scribed magnesium oxide increased stool frequency
as a result of loose stools or diarrhea.

The overall CAS measurement immediately af-
ter delivery was 3.9 + 2.9, the correlation coefficient
before and after delivery was 0.51, and the postpar-
tum CAS score in the group that did not require
treatment for clinical constipation with less than 5
points before delivery was 2.8 + 2.6.

Types of laxatives, especially for perinatal prog-
nosis with magnesium oxide and PEG, showed no
difference in superiority. The presence or absence

of side effects such as abdominal pain, diarrhea,
mood discomfort, abdominal swelling, abdominal dis-
comfort, loss of appetite, and rash was investigated
after oral administration. Side effects were ob-
served in 23.4% (11/47) of participants prescribed
magnesium oxide and 12.5% (1/8) PEG prescribed
participants, respectively. Magnesium oxide pre-
scribed participants experienced abdominal pain and
diarrhea most frequently, with few cases of mood
disorder and abdominal swelling. However, only
one case of diarrhea was seen in the PEG-pre-
scribed participants.

Discussion

More than half of pregnant women try to con-
sume water, yogurt, and dietary fiber such as vege-
tables to prevent constipation. However, most
pregnant women did not exercise (approximately
91%) because they were concerned about its ad-
verse effects on pregnancy.

According to Takai et al.”, fiber-rich diets and
intake of lactic acid bacteria containing yogurt are
often promoted in the outpatient department ; how-
ever, they prove ineffective. In addition, the study
reported no correlation between dietary fiber and
lactic acid bacteria intake and the onset of constipa-
tion.

The Japanese Ministry of Health, Labor and
Welfare emphasizes the importance of ensuring reg-
ular diets (three meals a day) and the number of di-
ets in addition to fiber-rich diets to prevent lifestyle-
related diseases”. The ratio of having food three
times a day was higher (85% or more) in pregnant
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Number of participants with constipation(n=108)

Before pregnancy
Second trimester
= Unknown time

First trimester
® Third trimester

Before First Second Third Unknown
pregnancy trimester trimester trimester time
Rate (%) 54.6 14.8 19.4 0.9 10.2
Number 59 16 21 1 11

Fig. 3. Presence or absence of constipation awareness and incidence rate over time. Among participants with
known onset of constipation (#=97) was 59 (60.8%) before pregnancy and 38 after pregnancy. Of the constipa-
tion symptoms that developed after pregnancy, 16 (42.1%) were in early pregnancy, 21 (55.3%) were in mid-preg-
nancy (less than 27 gestation weeks), and 1 (2.6%) was in late pregnancy.

women than in non-pregnant women. The food in-
take in pregnant women was ideal relative to non-
pregnant women of the same age”. However, as
reported by Takai ef al., constipation develops even
with regular dietary fiber intake. Therefore, the
mechanism of constipation in pregnant women
seems to be strongly associated with physiological
and functional changes due to pregnancy rather than
dietary content and amount.

In our study, approximately 60% of participants
developed constipation before pregnancy. Notably,
approximately 90% of patients who developed con-
stipation during pregnancy developed it by the mid-
dle of pregnancy. According to a survey on the
prevalence of constipation during pregnancy”, 35%
and 39% of participants developed constipation in
the first and second trimesters of pregnancy, respec-
tively. Furthermore, the survey result showed that
the number of pregnant women with constipation
was higher in the second trimester than in pre-
pregnancy and postpartum. In addition, the propor-
tion of women who became aware of constipation

during pregnancy in our study was similar to that in
a previous study®, which reported that the propor-
tion of women who became aware of constipation
during pregnancy was significantly higher during the
second trimester of pregnancy than before and one
month after childbirth. However, in this survey,
the high percentage of pre-pregnancy constipation is
thought to be due to the recall bias of the survey it-
self and some cases that regarded the first trimester
of pregnancy as pre-pregnancy.

In 1989, McMillan and Williams” developed the
CAS to quantify the side effects of morphine in pa-
tients with cancer. CAS is a self-assessment scale
for constipation, with 6 subjective symptoms of con-
stipation ranging from 0 (no symptoms) to 2 (always
with symptoms). The higher the score, the worse
the symptoms of constipation, up to 16 points. A
score of 5 or higher indicates constipation requiring
medical intervention (Supplementary Text).

The subjective symptoms commonly seen in
our participants were : hunger, reduced number of
defecations, and stool excretion status. A total of
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34.1% of patients experienced constipation with a
CAS score of = 5. Furthermore, there was no dif-
ference in CAS for those who developed constipation
in the early and middle stages of pregnancy. There-
fore, rather than physical factors such as intestinal
compression associated with uterine enlargement in
the latter half of pregnancy, intestinal motility was
suppressed due to the effects of progesterone during
pregnancy and sympathetic tone due to stress, and
the factor of flaccid constipation was considered to
be stronger. Conversely, 16 (7.6%) patients who
scored 5 points or more were unaware of constipa-
tion and required medical intervention for
constipation ; most of them had abdominal bloating,
decreased stool volume, and defecation. In con-
trast, those who answered that they had subjective
symptoms of constipation often complained of diffi-
culty in defecation but often did not have any other
subjective symptoms. This result may support the
significance of the abovementioned laxative consti-
pation as the mechanism of constipation during
pregnancy.

Recently, several new therapeutic agents for
constipation have been launched, and the options for
therapeutic agents are expanding. However, many
drugs have been excluded from clinical trials prior to
application for approval due to ethical considerations
for pregnant women ; therefore, their efficacy and
safety have not been evaluated.

PEG has negligible systemic exposure ; there-
fore, no teratogenic effects have been noted in ani-
mal studies'”. The most common side effects re-
ported are gastrointestinal disorders such as
diarrhea and abdominal pain in 13.5% of clinical trial
participants ; however, since systemic side effects
are rarely observed, few side effects are noted even
in pregnant women, and the drug seems to be highly
safe. Oral administration of the active ingredient of
PEG, Macrogol 4000, increases the water content in
the intestinal tract due to osmotic pressure'”.
Therefore, it can be effective in alleviating rectal
constipation in pregnant women. In the investiga-
tion of the administered drug, perinatal prognosis,
and side effects, there was no difference between
the constipation and non-constipation groups ; how-
ever, a small number of participants reported mood
dysregulation and abdominal distension in the mag-
nesium oxide prescribed group.

This is the first study to evaluate constipation
in pregnant women using CAS and Bristol
scales. However, since these parameters were as-
sessed subjectively by the participants, we did not
observe a significant difference between the

groups. In future studies, objective evaluation may
provide further information. In addition, recall bias
is possible because the information from pre-preg-
nancy to early pregnancy was entered into the ques-
tionnaire in the mid-pregnancy, and the information
from the mid-pregnancy to the postpartum was en-
tered in the postpartum.

Many pregnant women who suffer from consti-
pation during pregnancy suffer from constipation be-
fore pregnancy ; however, pregnant women who did
not suffer from constipation before pregnancy did
not suffer from constipation during the perinatal pe-
riod despite hormonal problems. Therefore, pre-
ventive measures are required to improve pre-preg-
nancy defecation management in the future.

Conclusions

Treatment before pregnancy is related to the
prognosis of constipation during pregnancy and post-
partum. In recent years greater importance has
been placed on taking care of the body before con-
ception to have a healthy child ; therefore, control-
ling constipation before pregnancy is desir-
able. Both conventional and new constipation
treatments showed similar effects. However, PEG
preparations may be an appropriate therapeutic
agent to alleviate constipation during pregnancy
without inducing diarrhea, a common side-effect ob-
served with conventional constipation treat-
ment. Further research focused on objectively
evaluating the differences between conventional and
new constipation treatment could prove beneficial to
find ing effective treatment with the least side ef-
fects.
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Supplementary Materials

Supplementary Text

Constipation_Medicine Questionnaire English

For patients delivered at our hospital

We ask for your cooperation in assessing the constipation status of pregnant women and the

efficacy and safety of laxatives.

The answers to this questionnaire will not be used for any other purpose.

Name Entry date month, day

Question 1. Is there anything you are careful about to prevent constipation? Please add a v/

where applicable.

o Exercise habits 0 Reducing stress 0O Using the toilet regularly 0O Drinking water

o Eat lots of vegetables o Ingest yogurt o Others ( )

Question 2. Please tell us about your dietary intake.
o Eat 3 meals o Skipping breakfast, lunch, or dinner

o Eat irregular or unbalanced meals o Others ( )

Iwase General Hospital Obstetrics and Gynecology
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Question 4. Are you aware of having constipation ?

o Yes 0 No

That's all for the questionnaire. Thank you very much.

Question 5. When did you start having constipation ?

o Before becoming pregnant o After becoming pregnant (from around the week of becoming

pregnant)

Question 6. Which laxative are you taking?

Laxatives you are

0 Magnesium oxide (Magmit), 0 Mobicol, o0 Picosulfate

taking o Others ( )
Are you taking any | 0 None
other medication? | o Yes (drug name )

Question 7. What is the status of taking laxatives?

o Every day (1 day) o Every 2 to 3 days o Only when there are constipation symptoms

o Others (

Question 8. How often did you defecate before and after taking laxatives?

Iwase General Hospital Obstetrics and Gynecology
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Before starting to take laxatives

o Almost every day 0 About once every 2-3 days 0 About once a week

0 About several times a month o Irregular

After starting to take laxatives

o Almost every day o About once every 2-3 days 0 About once a week

o About several times a month o Irregular

Iwase General Hospital Obstetrics and Gynecology
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Question 9. What is the shape of the stool before and

after taking a laxative? What was the most common shape?

Please select from the illustration on the right BRISTOL STOOL SCALE
Type1 OO, Small hard pellets like ¢
and fill in. e ..g. droppings (difficult to |

Type2 ‘ Like a sausage but lum|

and hard to pass

Type 3 - Like a sausage but sme

and easier to pass

After starting to drink  ( ) Typed \ Like a smooth sausage

ice-cream from a mach

Before starting to drink ( )

How many days did you feel the change in stool wes W @ ‘ Smooth but separated
[ 2 lacking consistency

shape after the drug started?

Type6 - Mushy withwith rough

(From a day later ) and lackina consistenc

Question 10. How are your stomach symptoms after you start taking laxatives?

1. Feeling hungry, feeling None Sometimes Always
swollen

2. Decrease in the amount of None Sometimes Always
flatulence

3. Decrease in the number of | It doesn’t Sometimes anxious Always worried
bowel movements bother me

4. Feeling that the intestines | No problem Sometimes Very little
are full

5. Anal pain during defecation None Sometimes Always

Iwase General Hospital Obstetrics and Gynecology
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6. Decrease in stool volume None Sometimes Always

7. Stool excretion status Normal or Less Always less
more

8. Diarrhea or watery stool No problem Sometimes Frequently

Question 11. Are there any side effects of the laxatives you are taking now?

If you answered yes, please circle the applicable symptoms.

o No o Yes (abdominal pain, diarrhea, discomfort, stomach tension, abdominal discomfort,

loss of appetite, rash)

(others:

Question 12. Did you change or add a laxative during your pregnancy ?

o No o Yes (Reason for change / addition)

Question 13. Is the prescribed laxative easy to take?

o Easy to drink o Normal o Difficult to drink

That's all for the questionnaire. Thank you very much.

Iwase General Hospital Obstetrics and Gynecology
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