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Abstract 

Aim: Functional constipation is a common illness in children that requires close follow-up and long-term treatment. This study aims to 

compare the effectiveness of lactulose and PEG 4000 in the treatment of pediatric functional constipation. 

Methods: One hundred and twenty-three patients included in this cross-sectional study were all diagnosed with functional constipation 

according to Rome IV criteria. The ages of the patients, who were all referred to the pediatric gastroenterology outpatient clinic between 

November 2017 and May 2018, ranged between 8 months and 4 years. Patients with accompanying organic diseases were excluded 

from the study. Children treated with Lactulose were included in the LAC group and those treated with PEG 4000 were included in the 

PEG group. The number of bowel movements, Bristol Stool Form Scale (BSFS), pain during bowel movements, formation of anal 

fissures and fecal impaction at diagnosis and during follow-up were noted from the patient files. A comparison was then made in 1st and 

3rd months between the diagnostic findings and follow-up of patients in both groups. 

Results: There were no age or gender-based differences between the two groups. Sixty-two (50%) patients received lactulose and the 

remaining 61 patients (50%) received PEG 4000 as treatment. At the end of the third month, patients had improved significantly more in 

the PEG group in terms of number of daily bowel movements, the presence of pain during bowel movement and median BSFS score 

(P<0.001). 

Conclusion: While lactulose and PEG 4000 are both effective in the treatment of functional constipation in children, PEG 4000 is a 

more effective and successful treatment option compared to lactulose without increased side effects.  

Keywords: Child, Polyethylene glycol 4000, Lactulose, Constipation 

 

Öz 

Amaç: Fonksiyonel konstipasyon çocukluk çağında sık görülen ve yakın takip gerektiren bir hastalıktır. Tedavide PEG 4000 tedavisinin 

daha etkili olduğu düşünülmektedir. Bu çalışmada fonksiyonel konstipasyonu olan çocuklarda PEG 4000 ve laktuloz tedavilerinin 

etkinliklerini karşılaştırmayı amaçladık.  

Yöntemler: Çalışma Roma 4 kriterlerine göre fonksiyonel konstipasyon teşhisi konulan çocukları içermektedir. Bu çalışma 

karşılaştırmalı ve kesitsel bir çalışmadır. Çocuk Gastroenteroloji polikliniğine Kasım 2017 ve Mayıs 2018 tarihleri arasında başvuran 

123 hasta dahil edilmiştir. Eşlik eden organik hastalığı saptanan hastalar çalışma dışı bırakılmıştır. Laktuloz tedavisi verilen çocuklar 

LAC grup, PEG 4000 tedavisi verilen çocuklar PEG grup olarak tanımlandı. Hastaların tanı ve takipte bağırsak hareketlerinin sayısı, 

Bristol Stool Score Form Ölçeği (BSFS), bağırsak hareketleri sırasında ağrı, anal fissür oluşumu ve fekal inkontinans kaydedildi. Daha 

sonra sırasıyla LAC grup ve PEG grup hastaların takibi arasında 1. ve 3. aylarda karşılaştırma yapılmıştır. 

Bulgular: Çalışmaya 123 hasta alındı. 62 hastaya (%50) laktuloz ve geri kalan 61 hastaya (%50) tedavi olarak PEG 4000 verildi. Yaş ve 

cinsiyet açısından iki grup açısından fark saptanmadı. Üçüncü ayın sonunda, PEG grup çocuklarda iyileşme, günlük bağırsak 

hareketlerinin sayısı, bağırsak hareketi sırasında ağrı varlığı ve medyan BSFS skoru açısından laktuloz tedavisi gören hastalardan 

anlamlı olarak farklılık saptandı (P<0,001). 

Sonuç: Hem laktuloz hem de PEG 4000, çocuklarda fonksiyonel konstipasyonun tedavisinde etkili olsa da, PEG 4000 tedavisi yan 

etkileri arttırmayan, laktuloza kıyasla daha etkili ve başarılı bir tedavi seçeneğidir. 

Anahtar kelimeler: Çocuk, Polietilenglikol 4000, Laktuloz, Konstipasyon 
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Introduction 

Constipation is a common digestive problem, which 

accounts for 3-5 % of all admissions to pediatric service and 

25% of pediatric gastroenterological disorders [1]. In children, 

constipation can be defined as a decrease in the frequency of 

bowel movements, hard stool, and pain during bowel movement. 

While 95% of the patients do not have an organic cause, 

metabolic or endocrine disorders, anorectal anomalies or 

Hirschsprung's disease may cause constipation in the rest of the 

cases
 
[2,3]. Functional constipation (FC) is the most common 

cause of childhood constipation. The diagnosis of functional 

constipation is made according to the ROME IV criteria [4].
 
 

Constipation influences the emotional well-being, 

appetite, and life quality of the affected children. Traditional 

therapies for constipation include bowel retraining, fiber-rich 

diet, more water intake, physical exercise and the use of various 

laxatives and stool softeners.  

Lactulose, a semisynthetic disaccharide, is an osmotic 

laxative used in the treatment of constipation. Although the 

treatment outcome is usually favorable, drug compliance and 

treatment success are negatively affected due to gastrointestinal 

side effects and drug intolerance
 
[5]. 

Polyethylene glycol 4000 (PEG 4000) is a non-toxic, 

water-soluble, high-molecular polymer which is not absorbed in 

the gastrointestinal tract after oral administration. PEG 4000 acts 

as an osmotic agent that increases the water content of the stool. 

Several clinical trials have indicated that PEG 4000 is effective 

in treating constipation in adults and children
 
[6,7]. 

The objective of this study is to determine the 

effectiveness of the frequently used osmotic laxatives and PEG 

4000 in the treatment of functional constipation in children and 

to compare their advantages.  

Materials and methods 

Patients  

This study included a total of 123 patients aged between 

8 months and 4 years, who were referred to the pediatric 

gastroenterology outpatient clinic of Gaziosmanpaşa Taksim 

Training and Research Hospital between November 2017 and 

May 2018. Information about patients were obtained from 

patient files. All had functional constipation per Rome IV 

criteria. Displaying at least two of the following problems 

defines functional constipation: Two bowel movements or fewer 

per week for at least 2 months, painful bowel movement, hard 

stool, large and lumpy stool, and the presence of fecal mass in 

rectum. The patients who had previous gastrointestinal surgery, 

an underlying endocrine disease (hypothyroidism, diabetes 

mellitus), cerebrospinal disease, cerebral palsy, food allergy, 

celiac disease, pediatric psychiatric disorders, oncological 

diseases as well as those who had constipation due to other 

primary diseases were excluded from the study. Informed 

consent forms were obtained from the parents of all patients at 

the beginning of the study.  

Study design  

Patients were started on lactulose (1 g/kg/day, 2 doses) 

or PEG 4000 (0.5 g/kg/day, 2 doses) for treatment. The patients 

were assigned to either treatment group based on their outpatient 

clinic application number, where those with odd numbers 

received lactulose (LAC group) and those with even numbers 

were given PEG 4000 (PEG group). The patients and the parents 

were called for controls during the second week, and in the 1
st
 

and 3
rd

 months of treatment. In the second week of the treatment, 

the participants received an interview about compliance 

concerning their treatment as well as an examination for 

underlying organic diseases. During each of these controls, the 

number of bowel movements, stool type based on the Bristol 

Stool Form Scale (ASFS), pain during bowel movements, the 

formation of anal fissures and fecal impaction were analyzed and 

subsequently noted in the patient files. 

The diagnostic and follow-up findings of patients who 

were on Lactulose and PEG 4000 treatment were compared.  

Statistical analysis  

The normality of numerical variables was analyzed with 

the Kolmogorov Smirnov test. Pearson's chi-square test was 

carried out to compare the differences between categorical 

variables. Independent Samples t-test and Mann Whitney U test 

were deployed for normally and non-normally distributed 

independent variables, respectively. Descriptive statistics were 

presented as median (interquartile range, IQR). Friedman Test 

was used for more than two dependent variables. The differences 

between the measurements were compared with the Wilcoxon 

test and evaluated with Bonferroni correction (P=0.05/3=0.017). 

In statistical analyses, Jamovi Project (2017, Version 0.8, 

www.jamovi.org) was used, and the level of statistical 

significance (P-value) was set at 0.05. The required sample size 

was calculated as 96 patients, as determined by the statistical 

program, considering 30% difference between the groups. The 

sample size was calculated with StatsDirect software version 

2.7.9 (StatsDirect Ltd., England, UK). 

Results 

A total of 123 patients with a mean age of 27.5 (12) 

months were included in the study. There were 62 females 

(50%). Sixty-two patients (50%) received lactulose and the 

remaining 61 (50 %) received PEG 4000 as treatment. There 

were no age and gender-based differences between the groups. In 

the LAC group, the duration of complaints prior to treatment and 

the presence of anal fissures were significantly lower (P=0.002, 

P<0.001, respectively) (Table 1). 

The analysis of patients’ response to treatment suggests 

that both treatment groups posted significant improvement in the 

number of daily bowel movements and the BSFS score at the end 

of the 3
rd

 month in comparison to baseline values (P<0.001, 

P<0.001 and P<0.001, P<0.001, respectively) (Table 2). 

The comparison of the number of bowel movements, 

pain during bowel movements, the BSFS score, and soiling at 

baseline and in the 1
st
 and 3

rd
 months for both treatment groups 

are presented in Table 3. The differences in terms of median 

BSFS score (P=0.002) and frequency of soiling (P=0.003) were 

statistically significant. The BSFS score at baseline was 

significantly higher in LAC group (median 2; range: 1-2) than 

the PEG group (median 1; range: 1-2), while PEG group 

treatment was found to have a higher frequency of soiling at 

baseline (45.9 %) compared to the LAC group (20.97 %).  
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At the end of the first month, both the median number 

of daily bowel movements and median BSFS score in PEG 4000 

group (median 4; range 3-4) was significantly higher than that in 

the LAC group (median 3; range3-4) (P=0.033, P=0.042, 

respectively). On the other hand, there were no significant 

differences between the groups in terms of pain during bowel 

movement and soiling at the end of the first month (P=0.156 and 

P=0.473, respectively) (Table 3). PEG group displayed 

significantly better results in number of daily bowel movements, 

presence of pain during bowel movement and median BSFS 

score as opposed to patients who received lactulose treatment at 

the end of the 3
rd

 month (P<0.001, P=0.001, P<0.001, 

respectively) (Table 3). 
 

Table 1: Comparison of the groups in term of general characteristics at baseline 
 

 Groups  

LAC group PEG group P-value 

n (%)  62 61  

Age mean (standard deviation) 26.53 (12.54) 29.23(11.98) 0.225* 

Gender    

  Male 32(51.61 %) 29(47.54 %) 0.652** 

  Female 30(48.39 %) 32(52.46 %) 

Anal Fissure     

  Absent 46(74.19 %) 26(42.62 %) <0.001** 

  Present 16(25.81 %) 35(57.38 %) 

Mean duration of the complaint (months) 6(4-8) 8(5-12) 0.002*** 
 

LAC: lactulose, PEG: Polyethylene glycol, * Independent samples t test, ** Chi-Square test, *** Mann 

Whitney U test  
 

Table 2: Comparison of number of daily bowel movements and the Bristol Stool Form Scale 

score at baseline and at the end of 1st and 3rd months in treatment groups 
 

Treatment 

method 

Variables Baseline 

 

1st month 3rd month P-value* 

LAC group Number of daily bowel movements 2(2-2) 3(3-4) 4(3-4) <0.001 

Bristol Stool Form Scale Score 2(1-2) 3(2-3) 3(3-3) <0.001 

PEG group Number of daily bowel movements 2(1-3) 4(3-4) 5(5-6) <0.001 

Bristol Stool Form Scale Score 1(1-2) 3(3-3) 4(3-4) <0.001 
 

LAC: lactulose, PEG: Polyethylene glycol, * Friedman test  
 

Table 3: The comparison of groups in terms of the number of daily bowel movements, BSFS 

score, presence of soiling, and presence of pain during bowel movement at baseline and at 

the 1st and 3rdmonths 
 

  Groups 

n (%) or median (IQR) 

 

LAC group PEG group P-value 

Time Baseline Number of daily bowel movements 2 (2-2) 2 (1-3) 0.907* 

Pain during bowel movement (n, %)    

  Absent 8 (12.9 %) 5 (8.2 %) 0.396** 

  Present 54 (87.1 %) 56 (91.8 %) 

BSFS score 2 (1-2) 1 (1-2) 0.002* 

Soiling (n, %)    

  Absent 49 (79.03 %) 33 (54.1 %) 0.003** 

  Present 13 (20.97 %) 28 (45.9 %) 

1st month Number of daily bowel movements 3 (3-4) 4 (3-4) 0.042* 

Pain during bowel movement (n, %)    

  Absent 16 (25.81 %) 23 (37.7 %) 0.156** 

  Present 46 (74.19 %) 38 (62.3 %) 

BSFS score 3 (2-3) 3 (3-3) 0.033* 

Soiling (n, %)    

  Absent 62 (100 %) 61 (100 %) n/a 

  Present 0 (0 %) 0 (0 %) 

3rd month Number of daily bowel movements 4 (3-4) 5 (5-6) <0.001* 

Pain during bowel movement (n, %)    

  Absent 43 (69.35 %) 57 (93.44 %) 0.001** 

  Present 19 (30.65 %) 4 (6.56 %) 

BSFS score 3 (3-3) 4 (3-4) <0.001* 

Soiling (n, %)    

  Absent 62 (100 %) 61 (100 %) n/a 

  Present 0 (0 %) 0 (0 %) 
 

LAC: lactulose, PEG: Polyethylene glycol, BSFS: Bristol Stool Form Scale, * Mann Whitney U test, ** Chi-

Square test, n/a: not applicable  
 

Discussion 

The pathophysiology of FC is yet to be fully 

understood. It is likely to be multifactorial. In the United States, 

99% of pediatric gastroenterologists were aware of the Rome 

criteria for FC. However, only 45% of them were using these 

criteria in clinical practice
 
[7,8]. In this study, Rome IV criteria 

were used. A recent multicenter study including 465 infants in 

Italy reported that 11.6%, 13.7%, and 10.7% of the infants 

fulfilled Rome III criteria for FC at 3, 6, and 12 months 

following birth.  

One of the most important causes of constipation in 

children is stool withholding due to painful and difficult bowel 

movement [8]. The presence of fecal mass in the rectum can also 

lead to fecal incontinence and hospital visits because of 

involuntary bowel evacuation. Lactulose and PEG 4000 are 

among the laxative treatment alternatives in patients with 

constipation
 
[9]. Lactulose is not digested in the intestines, and 

through osmotic effects, it softens the feces, facilitates gas 

formation via intestinal bacteria, reduces stool pH and increases 

intestinal peristalsis. Therefore, bloating, indigestion and gas 

problems are highly likely during the treatment
 
[10]. Lactulose is 

frequently prescribed for children in pediatric clinics, but its 

effectiveness is lower than that of liquid paraffin and PEG 4000, 

and hence, it often requires additional treatment
 
[11,12].  

Similarly, PEG, a polymer of linear structure, is an 

osmotic laxative that holds water through hydrogen bonds. PEG 

is minimally (1%) metabolized and absorbed in the intestines
 

[13]. PEGs are named by their molecular weights such as PEG 

3350 and PEG 4000 with molecular weights of 3350 and 4000 

g/mol, respectively. Iso-osmotic PEGs rather than hypo-osmotic 

types are more popular since they do not cause electrolyte 

imbalance [14]. Both lactulose and PEG 4000 treatments need to 

be used with care to avoid electrolyte imbalance and fluid loss 

and provide parents with necessary and adequate information. In 

a study conducted by Dupond et al.
 
[15], PEG group had no 

change in the levels of serum electrolytes, total protein, folate, 

vitamins A and D, and iron for 3 months contrary to the LAC 

group.  

In this study, fecal impaction rates increased in both 

PEG and LAC groups as their BSFS score decreased. This 

finding supports the pathophysiology of constipation. In other 

words, as the stiffness of the stool increases, the child withholds 

the stool in the rectum due to painful bowel movement, which 

results in fecal impaction
 
[16,17]. In this study, there was no 

significant difference between the treatment groups in terms of 

either soiling or pain during bowel movement at the end of the 

first month. This rate is likely to be lower in families who 

practice psychological and supportive treatments. On the other 

hand, differences between the treatment methods were 

statistically significant in terms of the number of bowel 

movements, pain during bowel movement and median BSFS 

score at the end of the third month: The median number of 

weekly bowel movements in PEG group was significantly 

higher. We considered that this might be linked with the better 

softening of the stool in PEG 4000 treatment. Voskuijl et al. [18] 

reported that PEG group had better stool consistency and less 

fecal impaction than LAC group. In a study of pediatric patients 

with functional constipation, Poddar et al. [19] found that both 

PEG and lactulose were equally effective. However, they added 

that a significantly higher number of children in LAC group had 

to be switched over to PEG treatment due to a lack of 

effectiveness in the LAC group. Chen et al.
 
[20] found that PEG 

was more effective than other laxatives including lactulose. 

Candy et al.
 
[21] reported a significant increase in the number of 

weekly bowel movements in PEG-treated children in comparison 

to lactulose-treated children, indicating a higher efficacy for 
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PEG. Loening-Baucke [22] reported a higher success rate when 

PEG was used compared to other laxatives. Gremse et al. [23]
 

found a significantly higher level of success in PEG treatment 

compared to lactulose. Jarzębicka et al. [24]
 
noted a significantly 

higher number of bowel movements per week in the patients 

using PEG in comparison to lactulose.  

In a meta-analysis, Candy and Belsey [25] stated that 

PEG was either more or equally efficient in constipated children, 

and they did not find any evidence indicating lower effectiveness 

of PEG in comparison to other laxatives. They also found more 

side effects in lactulose-users. Bae et al. [26]
 

reported that 

constipated pediatric patients using PEG 4000 had benefited 

from additional fluid intake, which was related to bowel 

movements and stool consistency. Wang et al. [27]
 
also reported 

that PEG 4000 was safe and more effective than lactulose for the 

treatment of constipation in children. Treepongkaruna et al.
 
[28] 

found that PEG 4000 had higher effectiveness than lactulose for 

the treatment of chronic constipation in young children and it 

was well tolerated. It has been stated in Cochrane reviews 2018 

as well as in ESGHAN- NASGHAN 2014 guideline that PEG is 

more effective and superior in the treatment of FC in children
 

[29,30].  

In this study, both lactulose and PEG 4000 treatment 

were found to be effective in FC in accordance with the literature 

information. PEG 4000 treatment was more effective and 

superior than lactulose treatment without increased side effects. 

PEG 4000 should be used as the first option for FC 

treatment in children. In cases where PEG 4000 is not feasible, 

lactulose treatment may serve as a suitable alternative. 

Limitations 

A double-blind placebo-controlled study would yield 

more objective results in terms of demonstrating drug efficacy. 

PEG and LAC group are not homogeneously distributed in 

clinical findings. However, PEG treatment appears more 

effective, although the symptoms of constipation are more 

severe. Furthermore, the education level of the family and the 

child behavior in withholding stool are both significant. Another 

limitation of the study is the omission of taking sociocultural 

level of the patients’ family into account. 

Conclusions 

PEG 4000 is more effective than lactulose with fewer 

side effects in the treatment of functional constipation in 

children. We think that it may be preferable in cases where 

lactulose therapy is ineffective. Family education on diet and 

toilette training also plays a significant role in the treatment, 

along with medical therapy. 
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