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ABSTRACT 

Background: Constipation is a prevalent health problem in infants. It is 
a condition in which infants have difficulty defecating, bowel 
movements ≤ 3 times a week, and hard and large feces. In Indonesia, the 
prevalence of constipation in infants is 15.7%, and it needs to be treated 
appropriately. The effects of constipation are classified into two 
categories: short-term and long-term. Short-term effects can manifest 
as discomfort in infants, anorexia, and lack of weight gain. Non-
pharmacological interventions, such as pediatric massage therapy, are 
effective management strategies for infant constipation. 
Methods: This study employed a one-group pretest-posttest quasi-
experimental design involving 38 constipation formula-fed infants aged 
6-12 months. The pediatric massage therapy intervention three times a 
week was assessed before and after using the Bristol Stool Chart 
questionnaire. 
Results: Based on the statistical analysis of 38 respondents (n = 38), a 
Z value of −5.42 was obtained with a p value (ρ) = 0.000. This result 
indicates that there is a highly significant statistical 
difference/relationship (p < 0.05), so the null hypothesis (H₀) is 
rejected and the alternative hypothesis (H₁) is accepted. 
Conclusion: Pediatric massage therapy is an effective complementary 
therapy for managing constipation in formula-fed infants aged 6-12 
months at the Puskesmas Sungai Besar, Ketapang Regency. 

©2025 by the authors. Submitted for possible open-access publication under the terms and conditions of the Creative 
Commons Attribution (CC BY SA) license (https://creativecommons.org/licenses/by-sa/4.0/) 

INTRODUCTION 

Constipation is one of the most common gastrointestinal disorders in infants worldwide and 

remains a significant concern in pediatric health. Globally, functional constipation accounts for 

approximately 90–95% of constipation cases in children, while only a small proportion is attributable 
to organic causes (Koppen et al., 2018; Tabbers et al., 2014). Functional constipation is typically 

characterized by infrequent bowel movements (≤3 times per week), hard or large stools, painful 

Original Article 

mailto:10.33860/njb.v5i1.4329
https://ojs.polkespalupress.id/index.php/njb
mailto:fatonah78@gmail.com
https://creativecommons.org/licenses/by-sa/4.0/
mailto:fatonah78@gmail.com
mailto:fatonah78@gmail.com
mailto:10.33860/njb.v5i1.4329


54 
 

defecation, and stool withholding behavior. Epidemiological studies indicate that childhood 

constipation has become an increasingly recognized public health concern in both developed and 

developing countries (Rajindrajith et al., 2016). Although often considered benign, persistent 

constipation may negatively affect infant comfort, feeding patterns, and growth when not 

appropriately managed (Benninga et al., 2016; Koppen et al., 2018). 

From a clinical perspective, organic causes of constipation in infants are relatively rare, 

representing approximately 5% of cases. The most common organic cause is Hirschsprung’s disease, 

also known as congenital aganglionic megacolon, which is characterized by the absence of ganglion 

cells in the myenteric (Auerbach) and submucosal (Meissner) plexuses of the enteric nervous system. 

This absence results in impaired intestinal peristalsis and functional obstruction of the distal bowel 

(Gosain et al., 2017; Ambartsumyan & Smith, 2020). Due to the predominance of functional rather 

than organic causes, international clinical guidelines strongly recommend preventive and 

conservative management strategies as first-line therapy in infants (Tabbers et al., 2014; Koppen et 

al., 2018). Several studies also emphasize that early identification of risk factors is essential to prevent 

the progression of functional constipation into chronic bowel dysfunction (Pijpers et al., 2010). 

At the national level, constipation in infants also represents a relevant public health issue in 

Indonesia. While comprehensive national epidemiological data remain limited, regional reports 

indicate that constipation affects a considerable proportion of infants, particularly during the 

transition to complementary feeding. Feeding patterns have been identified as key contributors to 

functional constipation, including type of milk consumed (breast milk versus formula) and the timing 
and composition of complementary foods (Mugie et al., 2011). Infant formula typically contains a 

higher proportion of casein protein compared to breast milk, which is whey-dominant. Casein forms 

firmer curds in the stomach and may slow gastrointestinal transit in some infants, potentially 

contributing to harder stool consistency. Dietary factors, including inadequate fiber intake and 

inappropriate feeding patterns, have also been associated with increased risk of constipation in 

children (Tabbers & Benninga, 2015). Reduced intestinal peristalsis leads to prolonged colonic transit 

time, increased water reabsorption, and subsequent formation of hard stools (Benninga et al., 2016). 

At the local level, data from the Sungai Besar Community Health Centre indicate a high 

proportion of infants consuming complementary foods and formula feeding, with a notable number 

experiencing constipation. Variability in local prevalence compared with global estimates highlights 

the importance of contextual determinants such as dietary practices, caregiver knowledge, and access 

to health services. Community-level epidemiological assessments are essential for designing targeted 

interventions that are culturally and contextually appropriate (Koppen et al., 2018). 

Constipation in infancy can produce both short-term and long-term consequences. Short-

term effects include abdominal discomfort, irritability, decreased appetite, and inadequate weight 

gain. If left untreated, chronic constipation may lead to fecal impaction, anal fissures, stool 

withholding behavior, and persistent bowel dysfunction later in childhood (Benninga et al., 2016; 

Koppen et al., 2018). In addition, chronic constipation has been shown to negatively affect the quality 

of life of children and their families, highlighting the importance of early prevention and management 

(Youssef et al., 2005). Therefore, early identification and appropriate management are critical to 

prevent complications and promote optimal growth and development. 

Management strategies for infant constipation include pharmacological and non-

pharmacological approaches. Pharmacological treatments such as osmotic laxatives (e.g., 

polyethylene glycol) are effective and widely recommended; however, concerns regarding prolonged 

use, parental anxiety, and preference for natural approaches often lead caregivers to seek 

complementary therapies (Tabbers et al., 2014; Gordon et al., 2016). Non-pharmacological 
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interventions, including abdominal massage and pediatric massage therapy, have been increasingly 

studied as safe adjunctive treatments. Evidence suggests that abdominal massage may stimulate 

intestinal peristalsis, reduce colonic transit time, and increase bowel movement frequency in children 

with functional constipation (Liu et al., 2021; Malekiantaghi et al., 2025). 

Physiologically, pediatric massage therapy is hypothesized to enhance gastrointestinal 

motility through modulation of the autonomic nervous system, particularly via stimulation of 

parasympathetic (vagal) activity. Increased vagal tone has been associated with improved digestive 

function and intestinal peristalsis (Field, 2019). Furthermore, the enteric nervous system relies on 

neurotransmitters such as serotonin (5-hydroxytryptamine), which plays a central role in regulating 

gut motility and defecation reflexes (Gershon & Tack, 2007). Although these mechanisms are 

biologically plausible, direct physiological measurements are rarely incorporated into community-

based intervention studies, indicating a need for further mechanistic research. 

Midwives play a crucial role in promotive and preventive infant health services, including 

monitoring growth, educating caregivers, and implementing complementary interventions. 

Integration of pediatric massage therapy into maternal and child health programs may represent a 

feasible, low-cost strategy, particularly in primary healthcare settings. However, most available 

studies remain limited to hospital-based or general populations, and there is a scarcity of empirical 

research examining the effectiveness of pediatric massage therapy specifically among infants aged 6–

12 months in the Sungai Besar Community Health Centre working area. 

This research gap underscores the importance of conducting a focused local study to evaluate 
the effectiveness of pediatric massage therapy as a non-pharmacological intervention for 

constipation in infants. Generating context-specific evidence is expected to support evidence-based 

midwifery practice and contribute to improved infant health outcomes at the community level. 

METHODS 

This study uses a quasi-experimental method with a one-group pretest-posttest design. This 

design involves a single group of subjects who are given an initial measurement (pretest) before the 

intervention, followed by a re-measurement (posttest) after the intervention is administered. The 

variables in this study consist of two variables, namely pediatric massage therapy as the independent 

variable and constipation in infants as the dependent variable. 

This study has obtained ethical approval from the Health Research Ethics Committee of the 

Health Polytechnic of the Ministry of Health Pontianak with letter number 020/KEPK-

PK.PKP/II/2025. 

The population in this study consisted of infants aged 6–12 months with formula-fed infants 

who experienced constipation in the working area of Sungai Besar Health Centre, totaling 62 infants. 

The sampling technique in this study used consecutive sampling. Based on sample calculations plus 

a 10% potential dropout, a total of 38 infants aged 6-12 months with formula-fed infants who 

experienced constipation were obtained.  

The researchers collected data using primary data obtained directly from respondents. In this 

study, primary data was obtained from the parents of infants experiencing constipation by having 

them fill out observation sheets before (pretest) and after (posttest) the administration of pediatric 

massage therapy. Data collection was carried out by distributing questionnaires based on the Bristol 

Stool Form Scale before and after the intervention was given. The research instrument used was an 

observation sheet referring to the Bristol Stool Form Scale, which is a scale used to classify stool form 

and consistency ranging from type 1 (very hard/separate like nuts, indicating severe constipation) to 

type 7 (liquid stool without form, indicating diarrhea). This scale was developed by researchers at 
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the University of Bristol, England, and consists of 7 types of stool. The intervention in the form of 

pediatric massage therapy was administered for 15 minutes each session, three times in one month. 

The massage techniques used refer to the IHCA (Infant Health Care Association) Institute standards. 

These techniques include abdominal massage with clockwise movements following the colon path to 

stimulate intestinal peristalsis, the “I Love You” (I-L-U stroke) technique on the abdominal area to aid 

the movement of gas and stool, the “walking fingers” movement (a finger-walking motion on the 

abdomen), as well as flexion-extension movements of both the baby's legs (bicycle movement) to help 

stimulate elimination. All procedures are performed with gentle pressure and adjusted to the baby’s 

condition and comfort.  

Normality testing was carried out using the Shapiro-Wilk test, as the sample size was less 

than 50 infants aged 6-12 months with FORMULA-FED INFANTS experiencing constipation. In 

addition to statistical significance, the magnitude of the intervention effect was evaluated using 

effect size (r). Based on the Wilcoxon signed-rank test results (Z = −5.42, n = 38), the calculated effect 

size was r = 0.88, indicating a large effect. This finding suggests that the intervention had a strong 

and meaningful impact, despite the relatively modest sample size. Subsequently, data analysis was 

conducted using the Wilcoxon test due to the non-normal distribution of the data. The average stool 

type before receiving pediatric massage therapy was 1.82 with a standard deviation of 0.393, a 

minimum value of 1 and a maximum value of 2. Meanwhile, the average stool type after receiving 

pediatric massage therapy was 3.47 with a standard deviation of 0.603, a minimum value of 2 and a 

maximum value of 4. The average frequency of bowel movements before receiving pediatric massage 
therapy was 1.00 with a standard deviation of 0.000 and the minimum and maximum values were 

1. The average frequency of bowel movements after receiving pediatric massage therapy was 1.95 

with a standard deviation of 0.226, a minimum value of 1 and a maximum value of 2. 

RESULTS 

The results of the study are presented in the following table: 
Table 1. Characteristics of Respondents  

Characteristics Number (n= 38) Percentage (%) 

Sex     

    Male 13 34.21% 

    Female 25 65.79% 

Age     

    6 months 5 13.16% 

    7 months 13 34.21% 

    8 months 6 15.79% 

    9 months 1 2.63% 

   10 months 1 2.63% 

   11 months 2 5.26% 

   12 months 10 26.32% 

Daily Complementary Feeding (CF) Intake 

      < 250 ml 0 0.00% 

      250 - 500 ml 38 100.00 

      > 500 ml 0 0.00% 
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Based on the table above, it is explained that out of 38 respondents, the majority were 7 months 

old, with 13 babies or 34.21%, and 65.79% of the respondents were female. Meanwhile, all babies 

consuming exclusive breast milk, totaling 38, consumed formula milk with a volume of 250 to 500 

mL daily. 

 

Table 2. Frequency distribution of stool types and bowel movement frequency of 6-12 month-old 

infants with constipation in the working area of Sungai Besar Health Centre, Ketapang Regency 

before and after receiving pediatric massage therapy 

Description 
Pre Post 

f (%) f (%) 

Bowel movement 

frequency      

≤ 3 x / weeks 38 100.00% 2 5.6% 

> 3x / weeks 0 0.00% 36 94.74% 

Jumlah 38 100.00% 38 100.00% 

Stool type      

Type 1 7 18.42%  0 00.00%   

Type 2 31 81.58% 2 5.26% 

Type 3  0 00.00%  16 42.11% 

Type 4  0 00.00%  20 52.63% 

Type 5  0 00.00%   0 00.00%  

Type 6  0 00.00%   0 00.00%  

Type 7  0 00.00%   0 00.00%  

 
 

Based on table 2 above, the results show that 38 infants (100%) had a bowel movement 
frequency of ≤ 3 times per week, with 7 infants (18.42%) having type 1 stool and 31 infants (81.58%) 
having type 2 stool before receiving paediatric massage therapy intervention. After the paediatric 
massage therapy intervention, the results showed that 36 infants (94.74%) had a bowel movement 
frequency of > 3 times per week, with 16 infants (42.11%) having type 3 stool, 20 infants (52.43%) 
having type 4 stool, and 2 infants (5.26%) having a bowel movement frequency of ≤ 3 times per week 
with type 2 stool.  

The findings in Table 2 show an improvement in bowel movement frequency and stool 
consistency following the paediatric massage therapy intervention. Before the intervention, all 
infants (100%) had bowel movement frequencies of ≤3 times per week, with most presenting hard 
stool consistency (type 1 and 2). After the intervention, the majority of infants (94.74%) experienced 
bowel movements >3 times per week, along with softer stool types (type 3 and 4). Despite these 
encouraging findings, the relatively rapid changes observed over a short intervention period warrant 
careful interpretation. 

Several potential sources of bias may partially explain the magnitude of improvement. First, 
reporting bias cannot be ruled out, as outcome data were obtained from parental reports, which may 
be influenced by subjective perceptions. Second, the Hawthorne effect may have occurred, whereby 
parents increased their attention to infant care and bowel habits during the study period, potentially 
contributing to improved outcomes. In addition, social desirability bias may have influenced parents 
to report favorable results in line with perceived expectations of the intervention. 

Considering these factors, the observed improvement may reflect not only the effect of 
paediatric massage therapy but also increased caregiver awareness and engagement during the 
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intervention. Therefore, while paediatric massage therapy appears to be a promising complementary 
approach for managing constipation in infants, further studies using objective measurements, 
control groups, and longer follow-up periods are recommended to strengthen causal inference. 
 

Table 3. Differences in stool types before and after  
pediatric massage therapy 

 

Variable n Z p- value  

Before-after pediatric massage 
therapy 38 

-
5.423 

 
0.000 

 
Based on Table 3, with a value of ρ 0.000 (ρ < 0.05), it is concluded that there is a difference in 

stool type before and after being given paediatric massage therapy intervention in infants aged 6-12 
months with formula-fed infants in the working area of Sungai Besar Health Centre, Ketapang 
Regency. 
 

Table 4. Differences in bowel movement frequency before and  
after pediatric massage therapy 

 

Variable n Z p-value 

Before-after pediatric massage 
therapy 38 

-
6.000 

 
0.000 

 
Based on table 4, the p-value is 0.000 or (p < 0.05), so it is concluded that there is a difference 

in the frequency of bowel movements before and after receiving paediatric massage therapy 

intervention in infants aged 6-12 months with formula-fed infants in the working area of Sungai 

Besar Health Centre, Ketapang Regency. 

DISCUSSION 

This study demonstrates that pediatric massage therapy was associated with improvements 

in constipation-related symptoms among formula-fed infants aged 6–12 months, including increased 

bowel movement frequency and improved stool consistency and defecation comfort after the 

intervention. These changes suggest a potential enhancement of gastrointestinal function; however, 

because the study used a quasi-experimental design without a concurrent control group, findings 

must be interpreted cautiously since causality cannot be firmly established. 

Several potential confounding factors not fully controlled in this study may have contributed 

to the observed outcomes, including fluid intake, which affects stool hydration and bowel regularity; 

the introduction and progression of complementary feeding (MPASI) that commonly occurs between 

6–12 months; and variations in infant physical activity levels, all of which can independently influence 

intestinal motility and bowel habits. Variations in these factors during the intervention period could 

partially explain improvements in bowel habits aside from pediatric massage therapy. 

From a physiological perspective, pediatric massage therapy is hypothesized to influence 

gastrointestinal function through modulation of the autonomic nervous system. Specifically, gentle 

tactile stimulation may increase parasympathetic (vagal) activity, which has been associated with 

enhanced gastrointestinal peristalsis, improved coordination of smooth muscle contraction, and 

accelerated colonic transit in other pediatric populations (Diego, Field, & Hernandez-Reif, 2005). 

Although direct measurement of these mechanisms was not performed in this study, broader 
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massage research has demonstrated increased vagal tone and associated improvements in 

gastrointestinal motility following moderate-pressure infant massage (Diego et al., 2005; Field, 

2019). Moreover, infant massage could influence local gastrointestinal reflexes and enteric 

neurotransmitter signaling—such as serotonin, which plays central roles in gut motility and 

defecation reflexes—but these biological mechanisms were inferred rather than directly measured 

in the present study. 

Statistically, the Wilcoxon signed-rank test showed a significant difference in bowel 

movement frequency before and after the intervention (ρ = 0.000; p < 0.05). Prior to the intervention, 

all 38 infants had bowel movements ≤3 times per week, whereas after intervention 36 infants 

achieved >3 bowel movements per week. Although these findings are generally consistent with prior 

evidence indicating positive associations between infant massage and improvements in constipation 

outcomes, there are important similarities and differences across studies. For example, a recent 

meta-analysis of randomized controlled trials suggests that infantile massage increases defecation 

frequency and reduces constipation symptoms compared to drug therapy alone, though effects on 

stool form and difficulty of defecation are less consistent (Liu, Gang, Yunwei, & Lin, 2021). Similarly, 

another randomized controlled trial in older children found that abdominal massage improved 

overall constipation symptom scores but did not significantly change stool consistency 

(Malekiantaghi et al., 2025), highlighting variability in how massage impacts diverse populations and 

outcomes. Such differences may reflect variations in massage techniques, treatment duration, and 

participants’ baseline characteristics, underscoring the need for standardized protocols in future 
studies. 

An additional observation in the current study is that 2 infants did not achieve the >3 bowel 

movements per week threshold after intervention. This persistence of constipation in a minority of 

participants may relate to several factors, including age-related gastrointestinal maturation, duration 

or chronicity of constipation prior to the intervention, or variability in caregiver adherence to the 

massage protocol. Previous research suggests that younger or more developmentally immature 

infants may respond differently to tactile stimulation, and longer histories of constipation may 

require extended or adjunctive therapies before measurable improvement occurs. 

From a clinical perspective, the improvements observed in this study suggest that pediatric 

massage therapy may serve as a promising, feasible, low-cost non-pharmacological complement to 

conventional constipation management in routine midwifery and pediatric practice. In midwifery 

care, infant massage can be integrated into caregiver education programs to support digestive 

comfort, especially where access to pediatric specialists is limited. However, implementation should 

be accompanied by guidance on adequate fluid intake, age-appropriate complementary feeding, and 

strategies to promote infant physical activity in order to optimize gastrointestinal outcomes. 

Clinicians should also recognize that individual responses may vary and monitor for cases where 

additional assessment or alternative interventions are required. 

Despite these promising observations, this study has several limitations. The relatively small 

sample size (n = 38) may limit statistical power and generalizability. Outcome data relied on caregiver 

reports, which introduces potential reporting bias, and important confounders such as fluid intake, 

dietary changes, and activity levels were not quantified. Additionally, the single-center setting limits 

external validity. These limitations underscore the need for cautious interpretation and highlight the 

need for more rigorous controlled trials. A meta-analysis including multiple RCTs indicates that infant 

massage can increase bowel movement frequency and reduce constipation symptoms compared to 

drug therapy alone, but variations in technique and study quality warrant cautious interpretation of 
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mechanisms and effect sizes (Liu et al., 2021) and further reinforce the importance of well-designed 

comparative studies. 

Future research should focus on larger, multi-center randomized controlled designs with 

longer follow-up periods and incorporate objective outcome measures such as standardized stool 

diaries, detailed dietary intake records, and physical activity monitoring. Investigations into 

biological mechanisms—such as direct measurement of autonomic nervous system activity, 

biomarkers of intestinal motility (e.g., motilin, serotonin), or neurophysiological markers of vagal 

activity—would strengthen understanding of pediatric massage therapy’s independent effects within 

the broader context of infant development and feeding transitions. 

CONCLUSION 

The results of this study indicate a significant difference in bowel movement frequency among 

formula-fed infants aged 6–12 months before and after receiving pediatric massage therapy at the 

Sungai Besar Health Centre, Ketapang Regency. Prior to the intervention, all 38 infants had bowel 

movements ≤3 times per week, whereas after the massage therapy, 36 infants achieved >3 bowel 

movements per week. These findings suggest that pediatric massage may enhance gastrointestinal 

motility, although two infants continued to experience constipation, which could be influenced by 

factors such as age, duration of constipation prior to the intervention, or adherence to the massage 

protocol. 

In addition, the study demonstrated a change in stool type after the intervention. Most infants 

initially had type 1 or 2 stools (hard or lumpy), while after the massage therapy, most had type 3 or 4 

stools (soft and smooth), indicating improved stool consistency. Overall, these findings suggest that 

pediatric massage therapy was associated with improvements in constipation-related outcomes 

among formula-fed infants aged 6–12 months in this population. Clinically, the results support the 

integration of pediatric massage into caregiver education and routine infant care practices, 

particularly in primary healthcare settings where access to pediatric specialists is limited. 

Author's Contribution Statement: Herlina Listyaningrum and Oon Fatonah Akbarini played key 
roles in conceptualizing the idea and designing the research methodology. Rini Sulistiawati, and 
Rakhmawati contributed to data analysis and drafting the article. Oon Fatonah Akbarini was 
responsible for final editing before the article was submitted to the journal 

Conflict of Interest: This research declares no conflict of interest with any individual or institution. 

Funding Source: This research did not receive funding from any source. 

Acknowledgments: Brief expression of gratitude to individuals, organizations, or institutions that 
have played a supportive role in the research or publication process but do not meet the criteria for 
authorship. Includes thanks for financial support, technical guidance, data collection assistance, 
access to facilities or equipment, mentorship, and other forms of help 

REFERENCES 

Ambartsumyan, L., & Smith, C. (2020). Hirschsprung disease. Pediatrics in Review, 41(7), 359–366. 
https://doi.org/10.1542/pir.2019-0034 

Aotari, W. (2025). Efektivitas pijat I Love You (ILU) dalam mengatasi gangguan konstipasi pada bayi 
usia 6-12 bulan. Jurnal Keperawatan Muhammadiyah. https://journal.um-
surabaya.ac.id/JKM/article/view/26731  

https://doi.org/10.1542/pir.2019-0034
https://journal.um-surabaya.ac.id/JKM/article/view/26731
https://journal.um-surabaya.ac.id/JKM/article/view/26731


61 
 

Benninga, M. A., Faure, C., Hyman, P. E., St James Roberts, I., Schechter, N. L., & Nurko, S. (2016). 

Childhood functional gastrointestinal disorders: Neonate/toddler. Gastroenterology, 150(6), 

1443–1455.e2. https://doi.org/10.1053/j.gastro.2016.02.016 

Diego, M. A., Field, T., & Hernandez-Reif, M. (2005). Vagal activity, gastric motility, and weight gain in 
massaged preterm neonates. The Journal of Pediatrics, 147(1), 50–55. 
https://doi.org/10.1016/j.jpeds.2005.02.023 

Field, T. (2019). Pediatric massage therapy research: A narrative review. Children, 6(6), 78. 
https://doi.org/10.3390/children6060078 

Gershon, M. D., & Tack, J. (2007). The serotonin signaling system: From basic understanding to drug 

development for functional GI disorders. Gastroenterology, 132(1), 397–414. 

https://doi.org/10.1053/j.gastro.2006.11.002 

Gordon, M., Naidoo, K., Akobeng, A. K., & Thomas, A. G. (2016). Osmotic and stimulant laxatives for 

childhood constipation. Cochrane Database of Systematic Reviews, (8). 

https://doi.org/10.1002/14651858.CD009118.pub3 

Gosain, A., Frykman, P. K., Cowles, R. A., Horton, J., Levitt, M., Rothstein, D. H., & Goldstein, A. M. (2017). 

Guidelines for the diagnosis and management of Hirschsprung-associated enterocolitis. 

Pediatric Surgery International, 33, 517–521. https://doi.org/10.1007/s00383-017-4065-8 

Koppen, I. J. N., Vriesman, M. H., Saps, M., Rajindrajith, S., Shi, X., van Etten-Jamaludin, F. S., ... & 

Benninga, M. A. (2018). Prevalence of functional defecation disorders in children: A meta-

analysis. Journal of Pediatric Gastroenterology and Nutrition, 66(6), 847–856. 

https://doi.org/10.1097/MPG.0000000000001898 

Liu, Z., Gang, L., Yunwei, M., & Lin, L. (2021). Clinical efficacy of infantile massage in the treatment of 
infant functional constipation: A meta-analysis. Frontiers in Public Health. 
https://doi.org/10.3389/fpubh.2021.663581  

Malekiantaghi, A., Miladi, M., Shabani Mirzaee, H., Tolou Ostadan Yazd, M. R., & Eftekhari, K. (2025). 
Abdominal massage as an adjunctive therapy for pediatric functional constipation: A 
randomized controlled trial. Turkish Journal of Pediatrics, 67(5), 669–677. 
https://doi.org/10.24953/turkjpediatr.2025.6367 

Mugie, S. M., Benninga, M. A., & Di Lorenzo, C. (2011). Epidemiology of constipation in children and 

adults. Best Practice & Research Clinical Gastroenterology, 25(1), 3–18. 

https://doi.org/10.1016/j.bpg.2010.12.010 

Nelson, R. L., Chattopadhyay, A., & George, R. (2017). Risk factors for functional constipation in 

children: A systematic review. Journal of Pediatric Gastroenterology and Nutrition, 65(5), 501–

507. https://doi.org/10.1097/MPG.0000000000001681 

Pijpers, M. A. M., Bongers, M. E. J., Benninga, M. A., & Berger, M. Y. (2010). Functional constipation in 

children: A systematic review on prognosis and predictive factors. Journal of Pediatric 

Gastroenterology and Nutrition, 50(3), 256–268. 

https://doi.org/10.1097/MPG.0b013e3181afcdc3 

Rajindrajith, S., Devanarayana, N. M., Crispus Perera, B. J., & Benninga, M. A. (2016). Childhood 

constipation as an emerging public health problem. World Journal of Gastroenterology, 22(30), 

6864–6875. https://doi.org/10.3748/wjg.v22.i30.6864 

Ririn, Y. A., & Nur Israyati. (2021). The effect of massage therapy in overcoming constipation in 
infants aged 7-12 months. Science Midwifery, 9(2), 228–231. 
https://midwifery.iocspublisher.org/index.php/midwifery/article/view/71  

Saputri, M. A., Yulinawati, C., & Arianggara, A. W. (2024). Pengaruh Pijat Medic Pediatric sebagai 
Terapi Konstipasi pada Bayi Usia 6-12 Bulan. Jurnal Riset Ilmu Kesehatan Umum dan Farmasi. 
https://doi.org/10.57213/jrikuf.v2i1.160 

https://doi.org/10.1053/j.gastro.2016.02.016
https://doi.org/10.1016/j.jpeds.2005.02.023
https://doi.org/10.3390/children6060078
https://doi.org/10.1053/j.gastro.2006.11.002
https://doi.org/10.1002/14651858.CD009118.pub3
https://doi.org/10.1007/s00383-017-4065-8
https://doi.org/10.1097/MPG.0000000000001898
https://doi.org/10.3389/fpubh.2021.663581
https://doi.org/10.24953/turkjpediatr.2025.6367
https://doi.org/10.1016/j.bpg.2010.12.010
https://doi.org/10.1097/MPG.0000000000001681
https://doi.org/10.1097/MPG.0b013e3181afcdc3
https://doi.org/10.3748/wjg.v22.i30.6864
https://midwifery.iocspublisher.org/index.php/midwifery/article/view/71
https://doi.org/10.57213/jrikuf.v2i1.160


62 
 

Tabbers, M. M., & Benninga, M. A. (2015). Constipation in children: Fibre and probiotics. BMJ Clinical 

Evidence, 2015, 0303. https://doi.org/10.1136/bmj.h3210 

Tabbers, M. M., DiLorenzo, C., Berger, M. Y., Faure, C., Langendam, M. W., Nurko, S., ... & Benninga, M. 

A. (2014). Evaluation and treatment of functional constipation in infants and children: 

ESPGHAN and NASPGHAN guidelines. Journal of Pediatric Gastroenterology and Nutrition, 

58(2), 258–274. https://doi.org/10.1097/MPG.0000000000000266 

Youssef, N. N., Langseder, A. L., Verga, B. J., Mones, R. L., & Rosh, J. R. (2005). Chronic childhood 

constipation is associated with impaired quality of life. Journal of Pediatric Gastroenterology 

and Nutrition, 41(1), 56–60. https://doi.org/10.1097/01.mpg.0000167500.34236.6a 

 

 

https://doi.org/10.1136/bmj.h3210
https://doi.org/10.1097/MPG.0000000000000266
https://doi.org/10.1097/01.mpg.0000167500.34236.6a

