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ABSTRACT

Introduction Diarrhea remains a major problem for community
health in Indonesia. More than 25% of children with severe diar-
rhea suffer from malabsorption syndrome.

Objectives This study aimed to determine the age range of chil-
dren with acute diarrhea, the prevalence of macronutrient malab-
sorption, and the relationship between age and bacterial infec-
tion in macronutrient malabsorption.

Methods This was a cross-sectional study, subjects were chil-
dren aged 0-59 months with acute diarrhea whose stools were
obtained and examined in the laboratory of Gastrohepatology
Division, Department of Child Health, Cipto Mangunkusumo Hospi-
tal, Jakarta from January 2002 to December 2003.

Results Children with acute diarrhea were mostly in the age
range of 0-11 months (61%). The prevalence of lactose malab-
sorption was 11%, carbohydrate malabsorption was 19%, and
fat malabsorption was 51%. Moreover, the age group of 0-11
months had a 1.5 times greater possibility of lactose and fat
malabsorption compared to that of 12-59 months. The 12-59 months
age group had a greater possibility of suffering carbohydrate
maldigestion (70%). The group of children who did not suffer
from bacterial infection had a higher prevalence of lactose mal-
absorption (54%), carbohydrate maldigestion (65%), and fat
malabsorption (58%).

Conclusions Acute diarrhea occurred more frequently in the
age of 0-11 months. There was a significant correlation between
the age groups of 0-11 months and 12-59 months in experiencing
macronutrient malabsorption. Lactose malabsorption, carbohy-
drate maldigestion, and fat malabsorption were encountered more
frequently in the group that did not have bacterial infection [Pediatr
Indones 2005;45:207-210].
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iarrhea is one of the main problems of

community health in Indonesia.l Its

mortality rate in Indonesia has decreased
markedly, from the first rank in 1972 to the fifth in
1996.2 A study conducted by Ariyani in the
Department of Child Health, Medical School,
University of Indonesia, Cipto Mangunkusumo
Hospital during 1996-1997, showed that acute
diarrhea occurred in 85 patients aged 2-24 months
with the highest incidence at age 0-11 months
(42.4%) .3 In children with severe diarrhea, more
than 25% suffered from malabsorption syndromes.*
Previous studies reported various prevalence of
lactose intolerance which were 52.5% (Suharyono),
63.2% (Mustajab),® and 23.1% (Hegar).” The
prevalence of fat malabsorption were 57%
(Suharyono),® and 43.6% (Hegar).”

The purpose of this study was to determine the
age range of children with acute diarrhea and the
prevalence of macronutrient malabsorption, such as
lactose malabsorption, carbohydrate maldigestion,
and fat malabsorption. This study also aimed to de-
termine the relationship between age and bacterial
infection with macronutrient malabsorption.
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Methods

This was a cross-sectional study. The specimens were
stools collected from children aged 0-59 months with
acute diarrhea during the period of January 2002 -
December 2003. Specimens were examined in the
Laboratory of Gastrohepatology Division, Department
of Child Health, Medical School, University of
Indonesia, Cipto Mangunkusumo Hospital, Jakarta.

Based on the formula for proportion estimation,
the minimum sample size was 272 subjects, whereas
based on the formula for hypothesis testing of a pro-
portion, it was 261 subjects. The analyzed variables
were age, bacterial infection, lactose malabsorption,
carbohydrate maldigestion, and fat malabsorption.
Bacterial infection was considered positive if the
amount of leucocyte in the stool was > +2 or 10-20
leucocytes per high magnification field. Lactose
malabsorption was positive if the stool pH was < 5.5
or the level of glucose in the stool was > +1 (0.5%).
Maldigestion of carbohydrate was considered posi-
tive if amylum was microscopically present in the
stool. Fat malabsorption was positive if fat was present
with the size of 1-8 W in high magnification fields.

Data was processed using SPSS 11.0 and chi
square tests were done to assess the relationship
between the variables. The level of significance was
p < 0.05. Odds ratio was also determined with a
confidence interval of 95%.

Results

There were 3485 specimens obtained, 5 of which were
excluded from the study since stool pH was not stated.

Acute diarrhea occurred more frequently in
the age of 0-11 months (61%) compared to that of
12-59 months (39%).

There were 2840 specimens that showed ma-
cronutrient malabsorption, which consisted of lac-
tose, carbohydrate, and fat malabsorption. The
prevalence of lactose malabsorption was 393 out of
3480 specimens (11%), mostly from infants in the
age group of 6-11 months (41%). The prevalence of
carbohydrate maldigestion was 674 out of 3480 speci-
mens (19%), mostly from toddlers in the age group
of 12-59 months (70%). The prevalence of fat mal-
absorption was 1773 out of 3480 specimens (51%),
mostly from infants aged 6-11 months (41%).

There was significant correlation between age
and lactose malabsorption (P = 0.0005, OR = 1.5;
CI 95%: 1.19; 1.87), age and carbohydrate
maldigestion (P = 0.0005, OR = 0.19; CI 95%: 0.16;
0.23), age and fat malabsorption (P = 0.0005, OR
= 2.28; CI 95%: 1.98; 2.62). The age group of 0-11
months had a greater possibility of experiencing lac-
tose and fat malabsorption compared to that of 12-
59 months. On the other hand, the age group of 12-
59 months had a greater possibility of experiencing
carbohydrate maldigestion (Figure 1).
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FiGURE 1. DISTRIBUTION OF MACRONUTRIENT MALABSORPTION ACCORDING TO AGE

208 * Paediatrica Indonesiana, Vol. 45, No. 9-10 © September - October 2005



Lilis D. Hendrawati et al: Macronutrient malabsorption in acute diarrhea

1200
g--:m
:":: 00 TaT
| P
¢ A
E 40 . HHEE
g 180 sl Tt :
il -TTTW |

2 f.'i.f;i.i.'i ﬁu...-.: -

10

OLsctose

OCarhorydrats
oFa

P ]

Bmcteil infpcion

FIGURE 2. DISTRIBUTION OF MACRONUTRIENT MALABSORPTION ACCORDING TO BACTERIAL INFECTION

There was significant correlation between bac-
terial infection and lactose malabsorption (P =
0.027, OR = 0.79; CI 95%: 0.64; 0.97), carbohy-
drate maldigestion (P = 0.0005, OR = 0.45; CI
95%: 0.38; 0.54), and fat malabsorption (P = 0.0005,
OR = 0.48; CI 95%: 0.42; 0.55) (Figure 2). Chil-
dren who did not suffer from bacterial infection ex-
perienced more lactose, carbohydrate, and fat mal-
absorption.

Discussion

This study had limitations in concluding the cause-
effect relationship of the variables studied, since the
exact times of each variable were not determined.
Furthermore, stool culture and viral examination
were not performed, therefore the exact type of
bacteria and the presence of viral infection could
not be determined.

Acute diarrhea, in this study, mostly occurred
in children 0-11 months of age (61%). This result
was in accordance with a study by Suharyono
(61.9%),° which stated that diarrhea generally oc-
curred during the weaning period (the administra-
tion of solid foods), around the age of 6-11 months.

The prevalence of lactose malabsorption in this
study was 11%, with a peak incidence occurring at
the age of 6-11 months (41%). This result was simi-
lar to Ariyani’s study.? Lactose malabsorption occurs
most frequently at the age of 6-11 months, when
consumption of milk or milk-containing foods are of
large amounts. Rotavirus diarrhea is of the highest

incidence in this age group, and may damage the
intestinal epithelial cells, leading to disaccharidase
enzyme deficiency.1?

The prevalence of carbohydrate maldigestion
was 19%, with the peak incidence at age 12-59
months (70%). At this period of age, diet is com-
posed of variable components with carbohydrate
being the largest percentage (50%). In addition,
diarrhea due to ETEC (Enterotoxigenic E.coli) oc-
curs more frequently at this age group compared to
that of 0-11 months. Diarrhea due to ETEC is a
secretory diarrhea where intestinal motility increases
and transit time decreases causing rapid contact
between carbohydrate and digestive enzymes, which
results in maldigestion as carbohydrate is unproperly
digested.!!

Our study found that the prevalence of fat
malabsorption was 51%, with the peak incidence at
age 0-11 months (41%). This was similar to that
obtained by Ariyani.?

The 0-11 months age group had a greater possi-
bility of experiencing lactose and fat malabsorption
compared to that of 12-59 months. On the other hand,
the 12-59 months age group had a greater possibility
of experiencing carbohydrate maldigestion.

The group that did not suffer from bacterial
infection experienced more lactose malabsorption
(54%), carbohydrate maldigestion (65%), and fat
malabsorption (58%). However, this seems contrary
to logic and existing theory. In the group of non-
bacterial infection, viral infection was more likely
to have caused the diarrhea. Viral infection dam-
ages intestinal mucosa and lactase deficiency may
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take place. In the group that had bacterial infec-
tion, the causing agents were non-invasive bacteria
which do not damage intestinal mucosa.

Conclusions

Acute diarrhea occurred more frequently in infants
(0-11 months) compared to toddlers (12-59 months).
The prevalence of lactose malabsorption was 11%,
carbohydrate maldigestion was 19%, and fat
malabsorption was 51%. The age group of 0-11
months had a greater possibility of experiencing
lactose and fat malabsorption, while the age group
of 12-59 months had a greater possibility of
experiencing carbohydrate maldigestion.

Lactose malabsorption, carbohydrate maldi-
gestion, and fat malabsorption were encountered
more frequently in the group without bacterial in-
fection.

Recommendations

A further study with nutritional status as an
additional variable is necessary to be conducted, in
order to determine the relationship between
nutritional status and macronutrient malabsorption.

To determine one of the predisposing factors
of macronutrient malabsorption, a stool culture and
viral examination is required.
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