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Abstract
Background: Constipation is one of the most common Gastrointestinal (GI) symptoms among children. The present study aimed
to identify the demographic and clinical characteristics of the children suffering from constipation.
Methods: This descriptive-analytical study was conducted on 987 children with constipation in Fars province from March 2015 to
March 2016. The study data were collected in the pediatric GI clinic affiliated to Shiraz University of Medical Sciences and analyzed
using descriptive statistics, including frequency, mean, and standard deviation (SD).
Results: More than 40% of the cases who referred to the pediatric GI clinic were suffering from constipation. Totally, 987 [495 females
(50.2%) and 492 males (49.8%)] out of the 1000 children with constipation met the inclusion criteria. The remaining 13 children were
excluded due to non-functional constipation. The mean age of the children was 4.8 ± 2.8 years (range: 6.9 months to 17.7 years). In
addition, the children’s mean age at the beginning of toilet training and defecation control was 1.9 ± 0.5 years (range: 11 months to
5 years) and 2.1 ± 0.6 years (range: 17 months to 8 years), respectively. The mean of daily physical activity was 2.3 ± 3.6 hours and 707
children (71.6%) had less than one hour of daily physical activity. In addition, 54.2% and 13.9% of the children watched TV and used
computer games for more than 3 hours a day, respectively. Finally, 57.5% and 48.3% of the children reported a low consumption of
vegetables and grains per week, respectively. Furthermore, having constipation for more than six months was associated with the
age of onset of constipation less than two years (P = 0.003). Watching television was reported in 600 (69.7%) children with more
than six months constipation (P < 0.001).
Conclusions: More than 40% of the cases who referred to the pediatric GI clinic were suffering from constipation. Furthermore,
having constipation for more than six months was associated with the age of onset of constipation and watching television habits.
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1. Background
Constipation is among the most prevalent gastrointestinal (GI) symptoms in children that, if untreated, can
lead to lots of complications (1). Constipation comprises
3% - 5% of inpatient referrals to pediatric physicians and
specialists as well as 25% of cases referring to pediatric gastroenterology clinics (2). This disorder does not usually
have any structural, endocrine, or metabolic causes and
is therefore identified as idiopathic or functional constipation (3). Some studies have indicated that 90% - 95% of
cases suffer from functional constipation and only 5% - 10%
of children have organic factors (4). It is also a major problem for patients and their families and imposes a great bur-

den on the society (5). According to some studies, 16% of
parents reported constipation in their 22-month-old children (6). The multifactorial pathophysiology of constipation has been accepted by researchers. Accordingly, constipation occurred due to various factors, including low
consumption of fiber, positive family history, and socioeconomic status (7). Clinical evidence has suggested a relationship between reduction of physical activity and the
increase of constipation among children. Several mechanisms have been mentioned for justification of the probable relationship between physical activity and gastrointestinal function among adults. Accordingly, it is believed
that physical activity increases intestinal drainage by in-
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creasing contents throwing through the colon. Indeed, an
increase in energy consumption might enhance energy reception, which could affect the total fiber consumption.
Moreover, Salivan explained that increased movement of
colon content together with the effect of gravity resulted in
the direction of feces towards the rectum and stimulation
of defecation. Additionally, the consumption of fibers led
to the softness and enlargement of feces resulting in the reduction of the time required for passage of feces from the
large intestine. Yet, contradictory reports are available regarding the relationship between fiber consumption and
constipation (8).
Considering the prevalence of constipation among
children and a small number of large studies conducted on
this issue in Iran, the present study aimed to identify the
demographic and clinical characteristics of children suffering from constipation in order to improve their quality
of life.
2. Methods
Totally, 2474 cases referred to the pediatric GI clinic, a
tertiary pediatric referral center affiliated to Shiraz University of Medical Sciences, from March 2015 to March 2016.
This descriptive-analytical study was conducted on 1000
cases with constipation that were enrolled in the study
through the census. Constipation can be divided into two
categories: functional and non-functional constipation.
Totally, 987 out of the 1000 children with constipation met
the inclusion criteria (Rome III criteria). The exclusion
criteria of the study were anatomical causes of constipation (Hirschsprung’s disease and spinal disease), chronic
constipation because of organic causes such as hypothyroidism, psychomotor retardation, prior anal surgery, and
using drugs inducing constipation. It should be noted that
Rome III criteria were used for the definition of functional
constipation for ages below (6) and above (9) four years.
The data were collected by interviewing the mothers using
a predesigned questionnaire. This questionnaire included
the demographic data, signs, and symptoms at the onset
of the disease, date of the beginning of the disease, and information regarding other clinical events. The questionnaires were completed by trained paramedical personnel
for all the patients. After all, the data were entered into the
SPSS version 19 statistical software and the accuracy of the
data was assessed. In case of inaccuracy, necessary modifications were applied by referring to the related questionnaire.
Frequencies, means, and standard deviations were
used in presenting the results of descriptive analysis and
Chi-squared test was used for comparisons between the
groups.
2

3. Results
Totally, 2,474 cases referred to the GI clinic during one
year. Out of these 2,474 cases, 1000 ones with constipation were divided into two categories: chronic functional
and non-functional constipation. Totally, 987 [495 females
(50.2%) and 492 males (49.8%)] out of the 1000 children
with constipation met the inclusion criteria (Rome III criteria). However, 13 cases with non-functional constipation
were excluded due to Hirschsprung’s disease (n = 1; 7.7%),
cystic fibrosis (n = 1; 7.7%), cerebral palsy (n = 5; 38.4%),
spinal surgery (n = 1; 7.7%), diabetes mellitus (n = 1; 7.7%),
and Down syndrome (n = 4; 30.8%). The mean age of the
children was 4.8 ± 2.8 years (Table 1). The children’s age
ranged from 7 months to 17.7 years and 495 patients (50.2%)
were female. The mothers’ mean age at pregnancy was 26.7
± 5.2 years. Additionally, the smallest and the largest number of children were 1 and 11, respectively, and the highest frequency was related to the families with one child
(44.1%), followed by those with two children (38.6%). Besides, 371 children (37.6%) were born through natural vaginal delivery, while 616 ones (62.4%) were born through cesarean section. Considering the parents’ level of education, the highest frequency was related to high school education [559 fathers (56.8%) and 527 mothers (53.4%)] followed by academic education. The family history of constipation was also reported in 479 patients (48.5%), 302 cases
(63.2%) of which were related to the first-degree relatives
(father, mother, sister, or brother). Among the children,
the mean age at the beginning of constipation was 1.8 ±
2.1 years (range: birth to 15.7 years) and the mean duration
of suffering from constipation was 3.1 ± 2.4 years (range:
0.6 months to 16.1 years). The children’s mean age at the
beginning of toilet training and defecation control was 1.9
± 0.5 years (range: 11 months to 5 years) and 2.1 ± 0.6 years
(range: 17 months to 8 years), respectively. Moreover, the
median interval between defecations was 2 days, ranging
from 1 to 25 days. Additionally, 590 children were students,
73 ones of whom had at least one episode of defecation at
school. Age of the onset of constipation less than two years
was detected in 306 (63.1%) girls and 291 (59.9%) boys. Moreover, 448 (93.1%) girls and 445 (91.8%) boys had constipation
for more than six months.
According to Table 2, the most common clinical finding
was fecal mass in the rectum (n = 659, 66.8%). The rate of
fecal incontinence once a week or more was 21.6% in total
(n = 84; 17% in females and n = 129; 26.3% in males) and 26%
in the children above 4 years of age.
The signs and symptoms reported among the children
are presented in Table 3. Among the children, 823 cases
(83.6%) had undergone pharmacological treatment before
their referral. Accordingly, the highest and the lowest freShiraz E-Med J. 2018; 19(2):e13669.
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Table 1. Clinical Characteristics of Children with Constipationa

Table 3. The Signs and Symptoms Reported Among the Childrena

Variables

Variables

Age, y

4.8 ± 2.8

History of anorexia

Sex (Male/Female)

492/495

History of streaks of blood on
the stool

Age at the beginning of constipation, y

1.8 ± 2.1

Duration of illness, y

3.1 ± 2.4

Age at the beginning of toilet training, y

1.9 ± 0.5

History of sheep dung stool

Female

Male

337 (68.2)

353 (71.7)

179 (18.1)

88 (17.8)

91 (18.5)

848 (85.9)

435 (87.9)

413 (83.9)

History of abdominal pain

778 (78.8)

397 (80.2)

381 (77.4)

History of rectal bleeding

463 (47.0)

250 (50.6)

213 (43.4)

History of anal itching

444 (45.2)

239 (48.5)

205 (41.9)

2.1 ± 0.6

Age at the beginning of defecation control, y

479

Family history of constipation (yes)
a

Total
690 (70.0)

a

Values are expressed as No. (%).

Values are expressed as mean ± SD.

Table 2. The Most Common Clinical Findings According to Rome III Criteriaa

Table 4. Children’s Nutritional Style During Infancya
Moa

No. (%)

Breast milk

20.4 ± 7.0

372 (75.2)

Milk powder

20.1 ± 5.8

95 (19.2)

Breast milk and milk powder

20.6 ± 7.0

84 (17.0)

Cow milk

11.8 ± 4.8

6 (1.3)

Variables
Findings

Total

Female

Male

Fecal mass in the rectum

659 (66.8)

333 (67.4)

326 (66.3)

Positive history of large
diameter stool

620 (62.8)

305 (61.6)

315 (64.0)

Positive history of painful
defecation

599 (60.7)

301 (60.8)

298 (60.6)

Defecation twice a week or less

562 (57.2)

290 (58.8)

272 (55.6)

Female

Positive history of excessive
self-control

470 (47.7)

231 (46.7)

239 (48.8)

Fecal incontinence once a week
or more

213 (21.6)

84 (17.0)

129 (26.3)

a

Male
Variables

Values are expressed as No. (%).

366 (74.5)

Milk powder

19.6 ± 6.9

101 (20.6)

Breast milk and milk powder

20.9 ± 6.3

78 (15.9)

7.2 ± 5.5

5 (1.1)

Cow milk

quency of consumed drugs were related to PEG (n=586;
60%) and metoclopramide (n = 3; 0.3%), respectively. In addition, the most common diagnostic measure was the performance of Complete Blood Count (CBC). Considering the
children’s history, 529 (53.6%), 9 (0.9%), and 35 cases (3.5%)
had suffered from jaundice, sepsis, and respiratory disorders, respectively, during their neonatal period. During
infancy, also, 207 (21.1%), 23 (2.3%), and 82 children (8.4%)
had experienced diarrhea and vomiting, respiratory disorders, and other diseases, respectively. Furthermore, 738
children (74.8%) were breastfed 92.7% of whom were exclusively breastfed up to the age of 6 months (Table 4). Moreover, 163 (16.6%), 90 (9.2%), 165 (16.8%), and 565 (57.5%) children consumed vegetables every day, three times a week,
once a week, and rarely, respectively. Also, 34 (3.5%), 194
(19.8%), 280 (28.5%), and 474 (48.3%) children consumed
grains every day, three times a week, once a week, and
rarely, respectively.
The mean of daily physical activity was 2.3 + 3.6 hours
(Table 5). Indeed, the mean of watching TV and using computer games was 5.9 + 5.1 hours and 1.5 + 3.6 hours, respectively. Accordingly, 371 (37.6%), 81 (8.2%), and 535 (54.2%) chilShiraz E-Med J. 2018; 19(2):e13669.

a

Mo
20.2 ± 6.8

Breast milk

Values are expressed as mean ± SD.

dren watched TV for less than 2 hours, 2-3 hours, and more
than 3 hours a day, respectively. Also, 815 (82.6%), 35 (3.5%),
and 137 (13.9%) children used computer games for less than
2 hours, 2 - 3 hours, and more than 3 hours a day, respectively. Furthermore, having constipation for more than six
months was associated with the age of onset of constipation less than two years (P = 0.003). Watching television
was reported in 600 (69.7%) children with more than six
months constipation (P < 0.001) (Table 6).

Table 5. Physical Activity in the Children with Constipation

No. (%)
< 1 (hours/day)

707 (71.6)

1-2

65 (6.6)

>2

215 (21.8)

3
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Table 6. Relationship of the Age of the Onset of Constipation Less Than Two Years and Watching TV with Constipation for More Than 6 Months

Variables

age of onset of Constipation less than two years

Watching TV

Constipation for More Than 6 Months
Yes

No

Yes

544 (63.2)

53 (48.2)

No

317 (36.8)

57 (51.8)

Yes

600 (69.7)

50 (41.3)

No

261 (30.3)

71 (58.7)

4. Discussion
This descriptive study was carried out to assess the demographic, clinical, dietary, and other effective factors in
chronic functional constipation. The mean age of the constipated children in our study was 4.8 years, which was
comparable with the results of other studies (10, 11). However, the children’s mean age was higher in the studies performed by Inan et al. (12) and Faleiros et al. (13). Additionally, the male/female ratio was 1:1.01 in the present study.
This measure was also reported to be 1:1.24, 1.86:1, and 2.03:1
in the studies by Iacono et al. (14), Benninga et al. (15), and
Youssef et al. (16), respectively. Moreover, approximately
1.3% of the current study cases had an organic pathology,
with the highest frequency being related to cerebral palsy.
Aydogdu et al. also estimated the frequency of organic
constipation to be 7.7%, with the highest frequency being related to Hirschsprung’s disease (17). The lower rate
of organic constipation in the current study might be attributed to a referral bias (prolonged non-response bias)
rather than a different epidemiology in the study (18).
Considering the parents’ education levels, the highest frequency was related to high school education [559 fathers (56.8%) and 527 mothers (53.4%)], which is in agreement with the results obtained by Buonavolonta et al.
Besides, only 161 mothers (16.3%) were employed in our
study, while this measure was higher in the study by Buonavolonta et al. In addition, most of the families under our
investigation had only one child, which is in contrast to the
results of the research by Buonavolonta et al. (19).
Adults with lower socioeconomic and education levels
had higher rates of constipation (20). Nonetheless, studies conducted on children have revealed no significant relationships between the rate of constipation and parents’
education level, mother’s employment status, and family
size (12). The difference between children and adults regarding the pathophysiology of constipation justifies the
difference in the risk factors. Since the main mechanism
of constipation among children is a vicious cycle resulting
from voluntary fecal retention, environmental factors that
can potentially delay defecation might play a role in the in4

P Value

0.003

< 0.001

cidence of constipation among children (20).
In the current study, the children’s mean age at the beginning of constipation was 1.8 ± 2.1 years, which is lower
compared to the study by Chang et al. (11). The children’s
mean age at the beginning of toilet training was 1.9 ± 0.5
years in our study, which is lower in comparison with the
research by Borowitz et al. (21). In addition, the median
interval between defecations was 2 days. According to the
study by Guimaraes et al., the mean stool frequency was 1.9
± 0.2 times/week, with the median of 1.8 times/week (22).
In the present study, a small percentage of the cases
used toilets at school, which might be an outcome of or
a reason for constipation (12). Evidence has indicated that
not using toilets at school despite the urge for bowel movements could be an independent risk factor for constipation
among children. In fact, preventing bowel movements
transfer during long school hours could increase the risk
of constipation through continuous fecal retention. Furthermore, previous studies have demonstrated no significant differences between the children with and without
constipation regarding cleanliness and facilities of school
toilets. Compared to the cleanliness of toilets, children’s
feeling about using toilets at school plays a far more important role in constipation. Teachers’ attitude, children’s
personality, and peers’ reactions could affect children’s
utilization of school toilets, as well. Thus, general education for the promotion of positive attitude towards using
school toilets can be effective in reduction of the incidence
of severe and chronic constipation among children (20).
In our study, family history of constipation was reported in 479 patients (48.5%), 63.2% of whom were related
to the first-degree relatives. Indeed, family history of constipation (0 - 20 years of age) was 60.5% in the study by
Chan et al. (23), 38% in the study by Benninga et al. (15),
30.5% in the one performed by Aydogdu et al. (17), and
62.5% in the one by Roma et al. Generally, the positive family history has been mentioned as a critical risk factor in
various studies, which can be associated with the genetic
background of constipation in the patient’s family, eating
and behavioral habits, toilet training methods, and family’s mental status (24).
Shiraz E-Med J. 2018; 19(2):e13669.
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The results of the present study showed that the rate
of fecal incontinence was 21.6%, which was more common
among boys. This rate was also obtained as 87% and 22.7%
in the studies conducted by Benninga et al. (15) and Roma
et al. (24), respectively. In the same line, Pashankar et al.
(25) reported this rate to be 46%, which was higher among
boys. Indeed, most children reported fecal mass in the rectum, which reflects long-term constipation in this group
(20).
In the current study, the history of abdominal pain
and painful defecation was reported by 78.8% and 60.7%
of the children, respectively. These factors might lead to
the impaired quality of life. The frequency of these findings was respectively 38.03% and 78.43% in the study by
Roma et al. (24). Youssef et al. also detected these findings
in 89% of children (16). Functional constipation mainly
results from painful bowel movements in children who
avoid defecation due to their unpleasant feelings. Toilet
training, change in lifestyle, experiencing stressful events,
lack of access to a toilet, and delaying defecation due to
being busy could lead to a painful defecation. These factors could also result in the long-term cessation of feces in
the colon, reabsorption of liquids, and increase in size and
hardiness of feces (26). Hence, constipation should be considered as a differential diagnosis in all children suffering
from abdominal pain (27).
The frequency of positive history of withholding behaviors was 47.7% in our study, but 97% in the research by
Loening-Baucke (28). In the present study, the highest and
the lowest frequency of used drugs were related to PEG and
metoclopramide, respectively. According to the study by
change et al. the most commonly prescribed drugs were
osmotic laxatives, such as lactulose (94%) and PEG (63%).
Based on the previous studies, lactulose and PEG are drugs
of choice for pediatric constipation. Yet, most physicians
first try to train individuals to drink more water and only
19% prescribe medications. In the present study, however,
the majority of children had received drugs prior to referral. It should be noted that patients with failed drug treatments have longer treatment periods (11).
In our study, a large percentage of the infants were
breastfed. In the studies conducted by Turco et al. (29) and
Iacono et al. (14), 61.1% and 53.8% of the infants were breastfed, respectively. In our study, a large percentage of the patients rarely consumed vegetables and grains during the
week. The study by Sujatha et al. also revealed that children
with constipation had low vegetable consumption (30).
Insoluble fiber increases feces weight and decreases
colon transit time. Indeed, fiber helps the maintenance of
water in the colon, resulting in the creation of softer feces
and easier defecation (31). It seems that fiber leads to osmotic and mechanical stimulations required for natural
Shiraz E-Med J. 2018; 19(2):e13669.

colon stimulation. Researchers have also mentioned an increase in short-lived fatty acids and production of gas and
fluorobacteria as the mechanisms of action (20). Overall,
although low fiber consumption might not be considered
as a factor in the onset of constipation in all cases, it is one
of the main causes of continuation of this disorder (24).
The mean of daily physical activity was 2.3 ± 3.6 hours
in our study, but 1.1 ± 0.8 hours in the research by Jennings
et al. Up to now, controversial results have been obtained
regarding the impact of physical activity on constipation.
Few studies have supported the effect of physical activity
on the reduction of constipation. On the other hand, some
studies have indicated that exercising had no therapeutic
effects on constipation. This might be due to gastrointestinal system’s blood flow. In fact, exercising might inhibit
gastrointestinal function by directing blood flow towards
the involved muscles and skin (8).
One of the strong points of this study was its
population-based design, its relatively large sample
size, and assessment of functional constipation symptoms
using Rome III criteria. However, one of the main limitations of this study was the lack of healthy controls for
comparison. In addition, all patients were referred to a
special clinic, which increases the probability of more resistant patients compared to those referring to a primary
care center. This results in the higher prevalence of problems. Moreover, factors such as socioeconomic status, iron
consumption, and water consumption throughout the
day were not taken into account in this study. Therefore,
further studies considering the above-mentioned factors
and with a control group are recommended on the issue.
In summary, more than 40% of the cases who were referred to the pediatric GI clinic were suffering from constipation. Furthermore, due to the increasing interest in
video games, dramatic reduction of physical activity in our
children and their obvious hazardous effects, health authorities are obliged to provide a remedy in this problem.
References
1. Chase JW, Homsy Y, Siggaard C, Sit F, Bower WF. Functional constipation in children. J Urol. 2004;171(6 Pt 2):2641–3. [PubMed: 15118440].
2. Khan AR, Vujanic GM, Huddart S. The constipated child: how likely
is Hirschsprung’s disease?. Pediatr Surg Int. 2003;19(6):439–42. doi:
10.1007/s00383-002-0934-9. [PubMed: 12698267].
3. Uc A, Hyman PE, Walker LS. Functional gastrointestinal disorders
in African American children in primary care. J Pediatr Gastroenterol Nutr. 2006;42(3):270–4. doi: 10.1097/01.mpg.0000189371.29911.68.
[PubMed: 16540795].
4. Xinias I, Mavroudi A. Constipation in Childhood. An update on
evaluation and management. Hippokratia. 2015;19(1):11–9. [PubMed:
26435640].
5. Tabbers MM, DiLorenzo C, Berger MY, Faure C, Langendam MW,
Nurko S, et al. Evaluation and treatment of functional constipation in infants and children: evidence-based recommendations from

5

Haghighat M et al.

6.

7.

8.

9.

10.

11.

12.

13.

14.

15.

16.

17.

6

ESPGHAN and NASPGHAN. J Pediatr Gastroenterol Nutr. 2014;58(2):258–
74. doi: 10.1097/MPG.0000000000000266. [PubMed: 24345831].
Hyman PE, Milla PJ, Benninga MA, Davidson GP, Fleisher DF,
Taminiau J. Childhood functional gastrointestinal disorders:
neonate/toddler.
Gastroenterology.
2006;130(5):1519–26.
doi:
10.1053/j.gastro.2005.11.065. [PubMed: 16678565].
Benninga M, Candy DC, Catto-Smith AG, Clayden G, Loening-Baucke
V, Di Lorenzo C, et al. The Paris Consensus on Childhood Constipation Terminology (PACCT) Group. J Pediatr Gastroenterol Nutr.
2005;40(3):273–5. [PubMed: 15735478].
Jennings A, Davies GJ, Costarelli V, Dettmar PW. Dietary fibre, fluids and physical activity in relation to constipation symptoms in
pre-adolescent children. J Child Health Care. 2009;13(2):116–27. doi:
10.1177/1367493509102469. [PubMed: 19458167].
Rasquin A, Di Lorenzo C, Forbes D, Guiraldes E, Hyams JS, Staiano A, et al. Childhood functional gastrointestinal disorders:
child/adolescent.
Gastroenterology.
2006;130(5):1527–37.
doi:
10.1053/j.gastro.2005.08.063. [PubMed: 16678566].
Lee WT, Ip KS, Chan JS, Lui NW, Young BW. Increased prevalence
of constipation in pre-school children is attributable to underconsumption of plant foods: A community-based study. J Paediatr Child Health. 2008;44(4):170–5. doi: 10.1111/j.1440-1754.2007.01212.x.
[PubMed: 17854410].
Chang SH, Park KY, Kang SK, Kang KS, Na SY, Yang HR, et al. Prevalence,
clinical characteristics, and management of functional constipation
at pediatric gastroenterology clinics. J Korean Med Sci. 2013;28(9):1356–
61. doi: 10.3346/jkms.2013.28.9.1356. [PubMed: 24015043].
Inan M, Aydiner CY, Tokuc B, Aksu B, Ayvaz S, Ayhan S, et al. Factors
associated with childhood constipation. J Paediatr Child Health.
2007;43(10):700–6. doi: 10.1111/j.1440-1754.2007.01165.x. [PubMed:
17640287].
Faleiros FT, Machado NC. Assessment of health-related quality of life
in children with functional defecation disorders. J Pediatr (Rio J).
2006;82(6):421–5. [PubMed: 17003943].
Iacono G, Cavataio F, Montalto G, Florena A, Tumminello M, Soresi M,
et al. Intolerance of cow’s milk and chronic constipation in children.
N Engl J Med. 1998;339(16):1100–4. doi: 10.1056/NEJM199810153391602.
[PubMed: 9770556].
Benninga MA, Voskuijl WP, Akkerhuis GW, Taminiau JA, Buller HA.
Colonic transit times and behaviour profiles in children with defecation disorders. Arch Dis Child. 2004;89(1):13–6. [PubMed: 14709493].
Youssef NN, Langseder AL, Verga BJ, Mones RL, Rosh JR. Chronic childhood constipation is associated with impaired quality of life: a
case-controlled study. J Pediatr Gastroenterol Nutr. 2005;41(1):56–60.
[PubMed: 15990631].
Aydogdu S, Cakir M, Yuksekkaya HA, Arikan C, Tumgor G, Baran M,
et al. Chronic constipation in Turkish children: clinical findings and
applicability of classification criteria. Turk J Pediatr. 2009;51(2):146–53.
[PubMed: 19480326].

18. Altamimi E. Clinical characteristics of pediatric constipation in
South jordan. Pediatr Gastroenterol Hepatol Nutr. 2014;17(3):155–61. doi:
10.5223/pghn.2014.17.3.155. [PubMed: 25349831].
19. Buonavolonta R, Coccorullo P, Turco R, Boccia G, Greco L, Staiano
A. Familial aggregation in children affected by functional gastrointestinal disorders. J Pediatr Gastroenterol Nutr. 2010;50(5):500–5. doi:
10.1097/MPG.0b013e3181b182ef. [PubMed: 20639707].
20. Tam YH, Li AM, So HK, Shit KY, Pang KK, Wong YS, et al. Socioenvironmental factors associated with constipation in Hong Kong children
and Rome III criteria. J Pediatr Gastroenterol Nutr. 2012;55(1):56–61. doi:
10.1097/MPG.0b013e31824741ce. [PubMed: 22197949].
21. Borowitz SM, Cox DJ, Tam A, Ritterband LM, Sutphen JL, Penberthy JK.
Precipitants of constipation during early childhood. J Am Board Fam
Pract. 2003;16(3):213–8. [PubMed: 12755248].
22. Guimaraes EV, Goulart EM, Penna FJ. Dietary fiber intake, stool frequency and colonic transit time in chronic functional constipation
in children. Braz J Med Biol Res. 2001;34(9):1147–53. [PubMed: 11514838].
23. Chan AO, Lam KF, Hui WM, Leung G, Wong NY, Lam SK, et al. Influence of positive family history on clinical characteristics of functional constipation. Clin Gastroenterol Hepatol. 2007;5(2):197–200. doi:
10.1016/j.cgh.2006.10.009. [PubMed: 17218163].
24. Roma E, Adamidis D, Nikolara R, Constantopoulos A, Messaritakis J.
Diet and chronic constipation in children: the role of fiber. J Pediatr
Gastroenterol Nutr. 1999;28(2):169–74. [PubMed: 9932850].
25. Pashankar DS, Loening-Baucke V. Increased prevalence of obesity in
children with functional constipation evaluated in an academic medical center. Pediatrics. 2005;116(3):e377–80. doi: 10.1542/peds.20050490. [PubMed: 16140681].
26. Baker SS, Liptak GS, Colletti RB, Croffie JM, Di Lorenzo C, Ector W, et
al. Constipation in infants and children: evaluation and treatment.
A medical position statement of the North American Society for Pediatric Gastroenterology and Nutrition. J Pediatr Gastroenterol Nutr.
1999;29(5):612–26. [PubMed: 10554136].
27. Afzal NA, Tighe MP, Thomson MA. Constipation in children. Ital J Pediatr. 2011;37:28. doi: 10.1186/1824-7288-37-28. [PubMed: 21668945].
28. Loening-Baucke V. Constipation in early childhood: patient characteristics, treatment, and longterm follow up. Gut. 1993;34(10):1400–4.
[PubMed: 8244110].
29. Turco R, Miele E, Russo M, Mastroianni R, Lavorgna A, Paludetto
R, et al. Early-life factors associated with pediatric functional
constipation. J Pediatr Gastroenterol Nutr. 2014;58(3):307–12. doi:
10.1097/MPG.0000000000000209. [PubMed: 24145619].
30. Sujatha B, Velayutham DR, Deivamani N, Bavanandam S. Normal
Bowel Pattern in Children and Dietary and Other Precipitating Factors in Functional Constipation. J Clin Diagn Res. 2015;9(6):SC12–5. doi:
10.7860/JCDR/2015/13290.6025. [PubMed: 26266179].
31. Yang J, Wang HP, Zhou L, Xu CF. Effect of dietary fiber on constipation: a meta analysis. World J Gastroenterol. 2012;18(48):7378–83. doi:
10.3748/wjg.v18.i48.7378. [PubMed: 23326148].

Shiraz E-Med J. 2018; 19(2):e13669.

