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C
hildren with a history of recurrent episodes

of cough that persists for weeks to months

are commonly seen in pediatric practice.1

An interesting phenomenon which is

drawing more attention currently is the relationship

between gastroesophageal reflux (GER) and chronic
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ABSTRACT

Background Gastroesophageal reflux (GER) is reported to be
one of the most common causes of chronic recurrent cough (CRC).
In Indonesia, so far there is no published data concerning GER in
children with CRC.
Objectives To determine the prevalence of GER in children with
CRC in general, and asthma in particular; and to describe the clini-
cal profile associated with GER in these children.
Methods This was a cross sectional study on children with CRC
who were investigated for GER using 24-hour esophageal pH
monitoring. GER was graded based on reflux index (RI) stated in
pHmetry results i.e., mild (RI=5-10%), moderate (RI>10-20%), and
severe (RI>20%).
Results Among 48 children with CRC, GER was detected in 22
(46%) of them (mild GER in 14, moderate in 3, and severe in 5
children). In 35 children with asthma, which is the most frequent
cause of CRC in our hospital, GER was detected in 15. The preva-
lence of GER increased parallel with the frequency of cough epi-
sodes i.e., 10/27 in children with infrequent episodes of cough, 4/
10 in children with frequent episodes of cough, and 8/11 in chil-
dren with persistent cough. Clinical profiles associated with GER
in these children were persistent/ frequent episodes of CRC and
undernutrition.
Conclusions The prevalence of GER in children with CRC was
46%, and in those with asthma was 15/35. The clinical profiles
associated with GER are persistent/frequent episodes of CRC
and undernutrition [Paediatr Indones 2004;44:201-205].
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recurrent cough (CRC). The pathophysiological

mechanism underlying GER-related cough is not fully

understood, but may include microaspiration of

esophageal contents into the larynx and tracheobronchial

tree, or a vagally mediated esophageal-tracheobronchial

reflex.2,3 On the other side, GER as a consequence of

asthma or prolonged cough has also been reported.4

Several authors have claimed GER as one of

the most frequent causes of chronic cough, account-

ing for 10-40% of cases.2,5,6 Most published data sug-

gest that about 50% of children with CRC have “si-

lent” GER.5,7 Hitherto, a 24-hour esophageal pH

monitoring tool, is a diagnostic test for detecting

GER with best sensitivity and specificity.3,5,8

In Indonesia, so far, there has been no data

about GER in children with CRC. The purposes of

this study were to determine the prevalence of GER

in children with CRC and to describe clinical pro-

files associated with GER in these children.

Methods

This cross-sectional study was carried out at Cipto

Mangunkusumo Hospital, Jakarta, from July 2002

to June 2004, and included all children of either



Paediatrica Indonesiana

202 • Paediatrica Indonesiana, Vol. 44, No. 9-10 • September - October 2004

sex with persistent cough beyond 2 weeks or

recurrent cough with the last episode occurring

within the last 3 months. This study was approved

by the regional Ethics Committee, and every patient

or parent gave informed consent. Forty-eight

children were recruited by consecutive sampling.

Children diagnosed as having chronic lung disease

or other disorders which interfere with the pharyng-

eal clearance, were excluded from the study.

Details of factors associated with GER (age at

onset of CRC, nocturnal cough, frequency of cough

episodes, atopy, history of premature birth, nutritional

status, dyspnea, gastrointestinal symptoms e.g., vom-

iting, nausea, and abdominal pain, irritability, and feed-

ing difficulties), were obtained at the initial encoun-

ter with the authors. In this study, more than one

episode of cough per month is considered frequent

episodes of cough. Children with frequent episode

or persistent asthma were classified as having ‘diffi-

cult to control’ asthma.3,9

Subjects were subjected to 24-hour esophageal

pH monitoring. Prior to each study, the pH monitor-

ing probes were calibrated for pH 7 and pH 1 using

appropriate buffer solutions. PH monitoring was per-

formed using a portable pH recorder (Digitrapper

MKII Synectics) with an attached electrode probe

inserted transnasally such that its end came to lie

upon 2 vertebrae above the diaphragm. The position

of the probe was confirmed radiologically.

In this study, GER was defined as pathologic if

the reflux index (RI) was  >5% as stated on

pHmetry.2,5,7 Severity of GER (acid reflux) on pH

monitoring was graded based on the reflux index7

(Table 1).

Statistical analysis

Statistical analysis was performed using SPSS 12.0.

Chi-square test and risk estimate were used wherever

applicable. A p value of <0.05 was regarded as

statistically significant.

Results

Forty-eight patients aged between 1.5 months and

10 years (mean age=2 years 7 months) were enrolled,

consisting of 33 boys and 15 girls. Pathologic

gastroesophageal reflux was detected in 22/48 (46%)

children, in 17/33 boys and 5/15 girls (Table 2).

Five out of 22 subjects with GER were detected

to have severe reflux, 3 moderate, and 14 mild (see

Figure 1).

TABLE 1. CRITERIA OF GER SEVERITY

Criteria Reflux index
Normal < 5
Mild GE R 5-10
Moderate GER >10-20
Severe GER > 20

TABLE 2. PATIENTS’ CHARACTERISTICS

Characteristics CRC CRC+GER
Sex

Male 33 17
Female 15 5

Age (CRC + GER :
<1 year 13 5 Age range: 1.5 months– 7 years 9 mo
1-4 years 24 11 Mean  age: 2 years 9 months)
>4 years 11  6

10%

55%29%

6%

CRC + GER

5
3

14 26

IR <5% IR 5-10% IR 10-20% IR >20%

FIGURE 1. REFLUX INDEX IN CHILDREN WITH CRC FIGURE 2. DISTRIBUTION OF SUBJECTS
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The clinical diagnosis of asthma was found in

35 subjects. Seven of the remaining 3 non-asthmatic

children had recurrent rhinopharyngitis. Of the 35

children with asthma, pathologic GER was detected

in 15 children. Pathologic GER was experienced by

7 of 20 children with infrequent episodes of asthma,

4 of 9 children with frequent episodes of asthma,

and 4 of 6 children with persistent asthma (Figure

2). The estimated prevalence of GER in ‘difficult-

to-control asthma’ was 8/15.

Chi-square test revealed no significant differ-

ence in the prevalence of pathologic GER between

the asthma and non-asthma groups (p=0.4, df=1,

PR=0.8, 95%CI 0.4;1.5).

Among 19 children with persistent/frequent

episodes of cough, 12 were detected to have patho-

logic GER (PR=2.0, 95%CI 1.2;3.4, p=0.05). The

prevalence of pathologic GER increased according

to the frequency of cough episodes: 10/27 in chil-

dren with infrequent episodes of cough, 4/10 in fre-

quent episodes of cough, and 8/11 in persistent

cough. Thirteen out of 22 children with CRC and

pathologic GER were undernourished (PR=2.0,

95%CI=1.1;3.2, p=0.08) (Table 3).

The majority of subjects (44/48) with CRC had

gastrointestinal symptoms. The most common symp-

tom was vomiting, occurring in nearly all (21/22) sub-

jects who were proven to have pathologic GER. Of

23 children with CRC who had nausea, 10 were de-

tected to have pathologic GER. Three out of 4 sub-

jects who experienced abdominal pain were proven

to have pathological GER. Among 21 subjects who

were considered irritable by the parents, 9 were de-

tected to have pathological GER. Out of 7 subjects

who had feeding difficulties (i.e., refuse to eat/drink),

5 were proven to have pathologic GER. However,

none of those symptoms met statistical significance.

Discussion

The prevalence of GER in this study was 46% among

children with CRC, with male to female ratio of 3:1.

Similar results were found by Vijayaratnam10 who

reported 44% prevalence of GER in patients with

CRC, but no clear explanation is available concerning

male preponderance of GER. Other investigators have

observed that the airways of the male infants are

TABLE 3. CLINICAL PROFILES OF CHILDREN WITH CRC WITH/WITHOUT PATHOLOGIC GER

Clinical profiles GER (+) GER (-)    Risk estimate & x2 test
Age of onset:<1 year 14 16 PR=1.1,  95%CI 0.5;1.9, p=0.8

>1 year 8 10
Episode: Frequent+persistent 12 9 PR=2.0,  95%CI 1.2;3.4, p=0.05

Infrequent 10 18
Periodicity: Nocturnal 13 17 PR=0.9, 95%CI 0.5;1.6, p=0.6
No particular period 9 9
Atopy in the family: (+) 19 19 PR=1.7, 95%CI 0.6;4.5, p=0.2

(-) 3 7
Premature birth:      (+) 3 1 PR=1.7, 95%CI 1.0;3.4, p=0.2

         (-) 19 25
Nutritional status: PR=2.0, 95%CI 1.1;3.2, p=0.08
  Undernourished 13 9
  Well-nourished 9 17

TABLE 4. CLINICAL MANIFESTATIONS IN CHILDREN WITH CRC WITH/ WITHOUT GER

Symptoms GER (+) GER (-) Risk estimate & x2 test
Vomiting 12 9 PR=2.0, 95%CI 0.3;10.7, p=0.3
Nausea 2 5 PR=0.9, 95%CI 0.5 ;1.7, p=0.7
Epigastric/abdominal pain 1 3 PR=1.7, 95%CI 1.0;3.3, p=0.2
Feeding difficulties 13 10 PR=1.7, 95%CI 1.0;3.1, p=0.1
Irritability 23 21 PR=0.9, 95%CI 0.5;1.7, p=0.7
Breathing difficulties 5 4 PR=1.0, 95%CI 0.4;2.2, p=0.9
Note: 1 child could have more than 1 symptoms
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smaller than those of the female. It is possible that

GER may be provoked by an increased expiratory

effort secondary to coughing, especially in boys.11 This

study also observed that in the age group of 1-4 years,

who are supposed to experience regurgitation rarely,12

there were 11 out of 24 children detected to have

pathologic GER; while in the age group of over 4

years, who normally do not have regurgitation

anymore except incidentally,12 pathologic GER was

detected in 6 out of 11 children.

Of the 22 children with CRC who had patho-

logic GER, 14 were graded as having mild GER, 3

moderate, and 5 severe. A study in India (2002)7

also found similar results (severe reflux cases out-

numbered the moderate ones). A possible explana-

tion for this phenomenon is that CRC is influenced

by the height of reflux; the higher the reflux, the

more likely it is to cause CRC.5,9

Among 48 enrolled children, 35 (73%) were

diagnosed as having asthma. The prevalence of

pathologic GER in children with asthma was 15/35,

similar to that reported by Gastal et al (44%)13 and

Jain et al (40% of 40 children with CRC)7. How-

ever, this study also revealed no significant differ-

ence in the prevalence of pathological GER between

the asthma and non-asthma groups. Possibly, patho-

logic GER is more related to CRC as a symptom,

rather than to asthma as a disease.14

Gorenstein et al3 defined ‘difficult-to-control

asthma’ as a condition in which after 2 months of

asthma treatment, a patient still suffers from fre-

quent episodes or persistent asthma. Using that cri-

terion, this study defined ‘difficult-to-control asthma’

as consisting of both frequent episodes and persis-

tent asthma. The estimated prevalence of patho-

logic GER in this group was 8/15. This finding is

much less than that reported by Tucci et al (75%)9,

probably due to the smaller number of subjects in

this study which indeed did not meet the sample

size required to determine the prevalence of GER

in children with ‘difficult to control asthma’.

Several clinical profiles associated with GER

were assessed in this study, including CRC onset at

less than 1 year of age, frequent episodes of cough,

nocturnal cough, history of premature birth, malnu-

trition, and gastrointestinal symptoms. Among those

clinical profiles, only frequent episodes of cough and

undernutrition were observed to have significant as-

sociation with GER. None of the 5 non-respiratory/

gastrointestinal symptoms of GER (e.g., vomiting,

nausea, epigastric/abdominal pain, feeding problems,

and irritability) have any statistical significance.

This study observed the trend of increasing

prevalence of pathological GER with the frequency

of cough episodes i.e., 10/27 in infrequent episodes,

4/10 in frequent episodes, and 8/11 in persistent

cough. Twelve of 21 children with frequent/persis-

tent cough were detected to have pathologic GER

(PR=2.0, 95%CI 1.2;3.4, and p=0.05), meaning that

children with frequent/persistent CRC have a two-

fold risk to have pathological GER compared to those

with infrequent cough. Gorenstein et al3 reported

higher prevalence of GER in children with persistent

CRC compared with those whose symptoms were easily

controlled with budesonide or other nebulizer.

Pathologic GER was detected in 13 out of 22

undernourished children with CRC (PR=2.0, 95%CI

1.1;3.2, p=0.09). It means that undernourished chil-

dren with CRC have a two-fold risk to have patho-

logical GER compared to those who are well-nour-

ished. This prevalence is much higher than that

reported in developed countries (4-28%).15,16

In conclusion, this study revealed that GER

prevalence in children with CRC was 46%, and in

those with asthma was 15/35. Clinical profiles associ-

ated with GER were persistent/frequent episodes of

CRC and undernutrition. Therefore, we recommend

GER screening in children with frequent/persistent

CRC and/or children with CRC who are undernour-

ished. Further investigation about this topic is war-

ranted, particularly since early diagnosis and prompt

treatment can help the majority of the patients.
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