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Abstract: To evaluate the efficacy and safety of lactulose in the intervention treatment of postpartum women with 
constipation. Methods: The study adopted the multicenter clinical survey with a big sample which enrolled 4781 
valid questionnaires from postpartum women in 18 different districts. All of them were treated with lactulose oral 
solution. Their constipation-related symptoms and routine examination on blood, urine and stool were monitored 
before and after lactulose intervention. The treatment duration lasted 2 weeks and all the patients were followed for 
4 weeks. Result: Their stool consistency, daily defecation frequencies, defecating time and dyschezia were improved 
significantly after lactulose intervention, and the good therapeutic effect was remained at the off-medication ses-
sion. Furthermore, abnormal rate of each index in blood, urine and stool examination showed a decreased trend. 
Conclusion: Lactulose offered good therapeutic benefit and could be developed as an effective intervention to 
postpartum women with constipation.
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Introduction

Constipation is a common clinical disorder in 
gastrointestinal tract, which seriously affect 
the life quality of patients. As the special char-
acteristics of physical and psychological for 
postpartum women, they had the higher preva-
lence of constipation than others. The preva-
lence of postpartum constipation was estimat-
ed to be up to 24% at three months postpartum 
period as reported by Bradley [1]. Its symptoms 
may include infrequent defecation, lumpy or 
hard and dry stools, sensation of incomplete 
evacuation, anorectal obstruction, or the use of 
manual manoeuvres [2]. The postpartum 
women with constipation often in the situations 
of abdominal distension/pain, headaches, 

insomnia, emotional irritability and loss of 
appetite. In severe cases, hemorrhoids, pro-
lapse and other postpartum complications 
might occur. Such physical discomforts seri-
ously influenced the mother’s postpartum 
recovery and galactopoiesis. If the postpartum 
constipation did not receive timely or proper 
treatment, there is a higher possibility to devel-
op into chronic conditions, and even influenced 
the function of pelvic floor. As the major chal-
lenge for most of the postpartum women, post-
partum constipation had received a lot of 
attentions.

A wide range of pharmacological agents have 
been used in the treatment of constipation for 
ordinary patients, but their usage for postpar-
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tum women were limited by the needs of lacta-
tion. Although there were few interventions 
specially tailored for postpartum constipation, 
some of them for general constipation can also 
be used to postpartum period [3]. Among them, 
lifestyle modifications which include adequate 
fibre and water/fluids in the diet as well as prop-
er levels of physical activity can help to relieve 
the symptoms of constipation [4]. Chinese 
herbal medicine was also reported as interven-
tion in treating postpartum constipation [5]. 
Due to the special period for postpartum con-
stipation patients, non-pharmacologic manage-
ment is their first choice. Hence, simply, effec-
tive and noninvasive interventions with the 
least possible adverse effects to mother and 
her newborn baby are in a urgent need to be 
explored.

Lactulose is a semi-synthetic disaccharide and 
can be used in the adjustment of circadian 
rhythm for colon. As an osmotic laxative, it is a 
non-absorbable, non-metabolic agent and 
harmless to breastfeeding babies. Meanwhile, 
it also acted as Prebiotic to improve the micro-
environment of mother’s gastrointestinal tract. 
It has been approved by Food and Drug 
Administration (FDA) for the treatment of con-
stipation and widely used in the treatment of 
constipation for elderly [6], pregnant women 
[7], children [8] and so on. 

In thisstudy, we conducted a research on the 
efficacy and safety of lactulose for the treat-
ment on the postpartum constipation on a 
large sample. Lactulose was applied as the 
basic treatment to the participants coming 
from 18 provinces in China. Their daily defeca-
tion frequencies, stool consistency, defecating 
time and dyschezia were monitored to evaluate 
the changes of constipation-related symptoms 
before and after treatment. We resorted to this 
large multicenter study to elucidate the effec-
tiveness of lactulose for postpartum constipa-
tion, and make guidance on the clinical usage 
for doctors.

Materials and methods

Participants

4806 participants were recruited from the 
obstetrics clinics after cesarean section at dif-
ferent hospitals in 18 different provinces 
between October 2011 and April 2012. They 
had no postpartum complication, the average 

age and weight were 27.65±4.75 years old and 
68.21±10.42 kg, respectively. The study proto-
col was approved by the Ethics Committee of 
each hospital which has been incorporated into 
this study. All the patients signed informed con-
sent document before participation.

Interventions

The lactulose oral solution (purity level in 0.667 
g/mL) was obtained from Hanmi Pharm, Co., 
Ltd. Participators received 2 or 3 administra-
tions with an initial total dose of 22 mL lactu-
lose per day. The following dose was adjusted 
according to the changes of their defecation 
frequencies, stool consistency, defecating time 
and other constipation symptoms. The mainte-
nance total dose was ranged in 11-14 mL per 
day and divided into 1 or 2 administration(s). 
The treatment duration was 2 weeks and all the 
patients were followed for 4 weeks.

Assessment

The self-administered questionnaires were 
completed and collected. The questionnaire 
includes the items of defecation frequencies, 
stool consistency, defecating time, defecation 
difficulty and any other symptoms. Meanwhile, 
adverse events together with the blood, urine 
and stool routine testing were monitored. After 
a 4-week follow-up after the lactulose interven-
tions, a total of 4781 valid questionnaires were 
collected. All the data were recorded into 
Epidata and processed by SPSS software. The 
rank sum test was used to analyze the ranked 
data. The comparisons were made at a two-
sided α level of 0.05 unless noted otherwise.

Results

Stool consistency

Stool consistency was recorded by Bristol Stool 
Scale [9], ranging from 1 (separate hard lumps, 
like nuts) to 7 (watery, no solid pieces). Typed 
1-2 indicate constipation, with 3 and 4 being 
the ideal stools (especially the latter), as they 
are easy to defecate while not containing any 
excess liquid, and 5, 6 and 7 tending towards 
diarrhoea [10]. The proportion variations of 
stools in typed 1-2 and 3-4 were shown in 
Figure 1. Compared with the distribution of dif-
ferent stool consistency before lactulose inter-
ventions, there was an apparent decline in 
typed 1-2 and increase in typed 3-4 at each 
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observing time, the differences were statistical 
significance (P < 0.01). A steady proportion of 
different stool consistency was reached at the 
7th day after interventions, and the good thera-
peutic effect on constipation was remained at 
the off-medication session.

Defecation frequencies and defecating time

Participants were asked to record the time of 
each bowel movement occurred and the num-
ber of weekly bowel movement. The time taken 
to defecate was shortened by the use of lactu-
lose, the mean defecation time was 12.5886 
min for every bowel movement before interven-
tions, and that for the first 3 days after taking 
lactulose were 9.7909, 8.4023 and 7.3660 
min, respectively. The defecating time tended 
to be stable at about 5 min after 7 days, and 
kept at this time 2 weeks after the lactulose 
withdraw. The mean frequency of defecation 
was not changed a lot after lactulose interven-
tions (6.5863 times/week vs 7.1253 times/
week).

Defecation difficulty

The extent of defecation difficulty was catego-
rized into five grades [11]: Grade I, normal def-
ecation; Grade II, straining during a bowel 
movement; Grade III, obvious defecation diffi-
culty and hard or lumpy stools; Grade IV, sensa-
tion of incomplete evacuation and anorectal 
obstruction/blockade; Grade V, resort to ma- 
nual maneuvers to facilitate defecations. 
Defecation condition before and after lactulose 
treatment were shown in Table 1, symptoms in 
Grade II to V were regarded as defecation diffi-
culty. Compared with the defecation condition 

before treatment, the proportion of participants 
without difficulty in bowel movements was 
improved significantly (31.7% vs 85.9%-91.8%) 
in both the initial days and two weeks after lact-
ulose administrations. There were significant 
differences in the proportions of different def-
ecation difficulty grading (P < 0.01). 

Abdominal pain and bloating

The participators were asked to report abdomi-
nal pain and bloating after consuming lactose, 
from no symptoms to severe pain/bloating (by 
using a scale: no symptoms, mild, moderate or 
severe). The proportion of participators without 
discomfortable gastrointestinal symptoms has 
increased gradually at each observing time 
(Table 2). Statistic by rank sum test showed 
that there were obvious differences (P < 0.01) 
before and after treatment from the aspect of 
the improvement in abdominal pain/bloating.

Routine examination of blood, urine and stool

The evaluation parameters included blood, 
urine, and stool routine examinations [red 
blood cells (RBC) count, white blood cells (WBC) 
count and hemoglobin (Hb), thrombocyte in 
blood; WBC, RBC, ketone body, glucose and 
protein in urine; WBC, RBC and occult blood in 
stool]. According to Chi-square test (shown in 
Table 3), abnormal rate of each index in urine 
and stool routine examinations showed a down-
ward trend and established significant differ-
ence (P < 0.01 or P < 0.05). For blood examina-
tions, no distinct changes occurred in abnormal 
rate of RBC and Hb, while that of WBC and 
thrombocyte have reduced significantly (P < 
0.01).

Discussion

There was a higher possibility for women to 
experience constipation during the postpartum 
period. This discomfort brought concerns and 
stresses to the new mothers, and actually inter-
fered with their postpartum recovery. The 
occurrence of postpartum constipation had a 
close relationship with the unique characteris-
tic of pelvic floor and physiological features dur-
ing pregnancy. Generally, the serious problems 
are caused by the following reasons: the com-
pression to rectum by fetus was disappeared 
after delivery, the reactivity of enterocoele was 
increased and the wastes were easy to be 
stayed in intestine; the injuries brought by the 

Figure 1. The proportion of stool consistency before 
and after lactulose interventions.
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surgery or trauma to the cesarean parturient 
have inhibited the intestine peristalsis and 
absorption; the reduced contractility of abdomi-
nal muscle and pelvic floor muscle; lower physi-
cal activity and unreasonable dietary pattern, 
all those factors have contributed to the post-
partum constipation [12].

For women in gestation, constipation was one 
of the most common afflictions. It might accom-
pany with those pregnant women in their whole 
pregnancy, or even continued to the postpar-
tum period. Recently, prolonged straining to 

lactation as well as blood sugar level was not 
disturbed. Due to the higher-severity and no 
threat to infants it presented, lactulose was a 
proper treatment for constipation during preg-
nancy and postpartum period. In this study, a 
survey with multicenter and large-sample was 
conducted to evaluate the efficacy and safety 
of lactulose. The results showed that the stool 
consistency, defecation frequencies, defecat-
ing time and dyschezia grading were improved 
significantly after intervention. After 1 week of 
lactulose administration, more than 60% of the 
participants were stabilized at the normal stool 

Table 1. The analysis of defecation difficulty before and after lactulose treatment, n (%)
Extent of defecation difficulty 0 day 2 days 3 days 7 days 14 days 21 days 28 days
No difficulty

    Grade I 1516 (31.7%) 3131 (65.5%) 3583 (74.9%) 4301 (90.0%) 4391 (91.8%) 4105 (85.9%) 4282 (89.6%)

With difficulty (Grade II to V)

    Grade II 1138 (2.38%) 683 (14.3%) 664 (13.9%) 190 (4.0%) 135 (2.8%) 180 (3.8%) 163 (3.4%)

    Grade III 577 (12.1%) 382 (8.0%) 153 (3.2%) 92 (1.9%) 15 (0.3%) 16 (0.3%) 9 (0.2%)

    Grade IV 539 (11.3%) 123 (2.6%) 73 (1.5%) 9 (0.2%) 0 (0.0%) 3 (0.1%) 10 (0.2%)

    Grade V 133 (2.8%) 17 (0.4%) 9 (0.2%) 1 (0.0%) 1 (0.0%) 3 (0.1%) 2 (0.0%)

Total 3903 (81.7%) 4336 (90.7%) 4482 (93.8%) 4593 (96.1%) 4542 (95.0%) 4307 (90.1%) 4466 (93.4%)

System-missing 878 (18.3%) 445 (9.3%) 299 (6.2%) 188 (3.9%) 239 (5.0%) 474 (9.9%) 315 (6.6%)

Z -26.053 -40.413 -54.048 -57.641 -55.062 -56.362

P 0.000 0.000 0.000 0.000 0.000 0.000

Table 2. Percentage variations of subjects without discomfortable symptoms (%)
0 day 2 days 3 days 7 days 14 days 21 days 28 days

Without abdominal pain 52.4 77.1 82.5 89.8 92.5 88.4 91.4
Without abdominal bloating 44.3 66.0 75.5 90.2 92.1 87.7 91.3

Table 3. Comparison of the abnormal rate in routine 
examinations

Before After χ2 P
Blood routine examinations
    Hb 2.5 2.3 1.681 0.195
    RBC 3.1 2.7 0.917 0.338
    WBC 9.1 5.0 24.678 0.000
    Thrombocyte 3.6 1.6 17.754 0.000
Urine routine examinations
    WBC 28.8 14.4 107.911 0.000
    RBC 27.1 15.0 107.911 0.000
    Protein 11.5 3.7 112.050 0.000
    Ketone body 6.1 1.3 97.199 0.000
    Glucose 2.5 0.8 24.421 0.000
Stool routine examinations
    WBC 1.3 0.3 30.515 0.000
    RBC 1.2 0.4 14.467 0.000
    Occult blood 0.7 0.2 6.183 0.013

pass stool is suggestive of pelvic floor dys-
function [13]. Pregnancy and natural or 
cesarean delivery was regarded as the 
main factors of pelvic floor dysfunction. On 
one hand, constipation was one of the 
symptoms for postpartum woman with pel-
vic floor dysfunction. On the other hand, 
long-term straining during bowel move-
ments generated injury to pelvic floor 
nerve. This vicious circle further aggravat-
ed inconsistencies between constipation 
and pelvic floor dysfunction [14].

Higher concentrations should be paid to 
postpartum constipation for the potential 
permanent impairment without improper 
interventions. As the representative of 
osmotic laxatives, lactulose is not 
absorbed in the intestine and can be bro-
ken down by human enzymes, and thus 
stays in the digestive bolus and does not 
appear in breast milk, mothers’ normal 
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consistency, and the defecating time was short-
ened from 10 min to 5 min, and nearly 90% of 
the participants without defecation difficulty in 
2 weeks after complete cessation. The lactu-
lose intervention was given in consecutive 2 
weeks, the doses used was adjusted according 
to patients’ response from the initial 22 mL to 
12-19 mL. The full course of appropriate lactu-
lose guaranteed the good curative effect and 
avoided the recurrences of constipation at the 
same time. The improved defecation condition 
was still kept after lactulose withdrawal. For 
routine laboratory examination, the abnormal 
rate of each index has dropped significantly.

Nowadays, there were little research conduct-
ed on a large sample [12], a prospective and 
multicenter as well as large-scale trial was des-
perately needed. The samples in this study 
came from 18 different districts and the diet 
compositions as well as postpartum diet cus-
toms were varied between different districts. 
As the diet had a close relationship with the 
occurrence of constipation, the large sample in 
this study provided wider presentation, which 
suggested the study was effective and exten-
sive. But, it was limited by the lack of control 
study, and the questionnaire employed as the 
style of follow-up with the unavoidable defects 
of subjectivism, one-sidedness and incom-
pleteness. In future research, double-blind con-
trolled studies and further long-term follow up 
are needed. In conclusion, through this study, it 
should be noted that postpartum constipation 
could be reduced or avoided absolutely by time-
ly and effective interventions. Under the cir-
cumstance of no serious complications 
occurred, most of the patients employed self-
medication, rather than resort to doctors for 
individual guidelines, which might cause long-
term health risks. More attentions should be 
paid to the postpartum women with constipa-
tion. Prevention is the first and it is better than 
treatment, lactulose could be used as a proper 
and safe intervention, which contributed to the 
formations of regular defecate habits as well as 
their postpartum recovery.
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