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Introduction

Pediatric gastrointestinal disease constitutes
a group of heterogenic disorders with different etiology
and pathophysiologic pathways. These should be
distinguished from functional gastrointestinal disorders,
such as irritable bowel syndrome and functional
constipation, when a comprehensive medical evaluation
fails to detect the underlying organic disease. Although
less prevalent, gastrointestinal disease in children is
potentially associated with severe consequences and
failure to thrive and thus, deserves to be considered in

details [1].

Childhood gastritis and duodenitis present an
inflammation of gastric or duodenal mucosa and are
commonly manifested by abdominal pain, nausea and
vomiting. Among the predisposing factors of gastritis
are increase in secretion of gastric acid and infestation

Abstract
BACKGROUND: Gastrointestinal diseases are important trigger of public health concern in pediatric population. Non

treated pathologies led to chronic inflammatory processes in adulthood.

AIM: With respect to the lack of international studies on epidemiology of gastrointestinal disease in pediatric
population, this study was aimed at analysis of national and local incidence rates of gastrointestinal disorders among
children and adolescents in Kazakhstan over the period from 2012 to 2019.

METHODS: This was a retrospective cross-sectional study located on South part of Kazakhstan and based on
the data obtained from the Republican Center for Health Development — the major data source on the country’s
health statistics. From this, we extracted information on children (0—14 years) and adolescents (15-17 years) with
gastrointestinal disease (K00-K95 International Classification of Diseases, Revision 10 codes). We calculated
incidence rates for the whole country and Turkestan province.

RESULTS: The national incidence of pediatric disease was characterized by relative stability, and
was 7760.4 per 100,000 population in 2017. The incidence of peptic ulcers and gallbladder disease in adolescents
substantially exceeded that in children. At provincial level the incidence of gastritis/duodenitis and peptic ulcers was
gradually declining, while that of gallbladder disease was subjected to growth over the past years. Adolescents had
higher rates of gastrointestinal disease both at national and provincial levels.

CONCLUSION: The analysis of national and local incidence rates of gastrointestinal disorders among children and
adolescents in Kazakhstan showed that more studies are needed to obtain in-depth understanding of risk factors
associated with gastrointestinal disease in child and adolescent population of Kazakhstan, including the prevalence
of Helicobacter pylori infection. Besides, a national registry on pediatric gastrointestinal disease should be envisaged
to overcome the lack of essential data.

with Helicobacter pylori [2]. As for the childhood
duodenitis, it is often caused by celiac disease and
inflammatory bowel disease — one of the most frequent
immune-mediated diseases. If childhood gastritis is
rather commonly diagnosed, duodenitis appears to be
a more rare diagnostic entity [3].

Stomach and duodenal ulcers are potentially
more dangerous than gastritis and duodenitis and
might be exacerbated by them. Like in case with
gastritis/duodenitis, pediatric stomach and duodenal
ulcers are provoked by increased secretion of gastric
acid and H. pylori infection. Other risk factors include
exposure to smoking, caffeine, and intake of nonsteroidal
anti-inflammatory drugs. Epigastric burning and pain
are the symptoms of stomach and duodenal ulcers
in children, which may also be asymptomatic. Ulcers
are associated with increased risk of bleeding, pyloric
obstruction, perforation, and even gastric cancer later
in life [4].
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Unlike adults, children are exposed to
gallbladder disease to a lesser extent, but this trend
is gradually changing. Perhaps, gallstones are the
most typical type of gallbladder disease and these
manifests by acute or chronic abdominal pain, nausea,
and vomiting. Fat-rich diet, overweight and obesity,
genetic predisposition, Crohn’s disease, and cerebral
palsy are the provocative factors. Biliary dyskinesia
and acalculous cholecystitis are among the pediatric
gallbladder disease that is not accompanied by the
stone formation [5].

Acute and chronic pancreatitis constitutes
the bulk of pancreatic disease in children. It has to be
noted that pancreatitis is rather uncommon in pediatric
setting and its prevalence increases at adolescence.
The disease is associated with elevated morbidity and
mortality and acute abdominal pain in epigastric area is
one of the most frequent symptoms. Apart from acute
and chronic forms, pancreatitis could be hemorrhagic,
necrotic, and inherited. The natural history of pediatric
pancreatitis is not well-understood and thus, there is
a lack of evidence-based approach in its diagnosis
and treatment. In addition to pancreatitis, pancreatic
insufficiency and congenital anomalies are two other
common forms of pediatric pancreatic disorders [6].

Inflammatory bowel disease is more usual
in adolescents and young adults, but is becoming
increasingly customary in children. In fact, the disease
is composed of a set of inflammatory disorders, to which
also belong ulcerative colitis and Crohn’s disease.
Inflammatory bowel disease in its classic manifestation
presents by abdominal pain, bloody diarrhea and
weight loss, but quite often it may be exhibited by such
extra-intestinal manifestations as anemia or failure to
thrive [7]. Like in case with any pediatric gastrointestinal
disease, special attention should be paid to child growth
and development and good psychosocial functioning.

Overall, there is insufficient evidence on
epidemiology of pediatric gastrointestinal disease in
different countries, while these data are needed for
planning of healthcare services. Kazakhstan is Central
Asia country with huge differences in climate and
eating habits between provinces. This study is aiming
at epidemiological analysis of both national and local
incidence rates of pediatric gastrointestinal disorders in
the Kazakhstani population over the period from 2012
to 2019.

Materials and Methods

Study design and procedures

This study had a retrospective cross-sectional
design and was conducted in two steps. On the first
step, we applied for the nation-wide database that is

kept by the Republican Center for Health Development
(RCHD) — the major data source on the country’s
health statistics. The RCHD through its branches
located in each province collects data on the reported
health conditions, which are then translated into
medical codes of the International Classification of
Diseases, Revision 10 (ICD 10). From this database,
we extracted records on all patients presented at the
country’s health-care facilities with KO0-K95 ICD-10
codes. Our further action was to select data on all
children (defined as individuals aged 0-14 years) and
adolescents (defined as individuals aged 15-17 years)
during the period 2012 to 2019. Besides, we specifically
looked at data of pediatric patients with the following
ICD-10 codes: K25 (gastric ulcer), K26 (duodenal
ulcer), K80 (cholelithiasis), K81 (cholecystitis), and
K83.0 (cholangitis).

Onthe second step, we applied for the database
kept by the branch of RCHD in Turkestan province
(earlier known as South-Kazakhstan Province). The
study in specific province was first attempt to evaluate
a situation in Kazakhstan. From this, we extracted
records on all children and adolescents presented at
local health-care facilities with the following ICD-10
codes: K25 (gastric ulcer), K26 (duodenal ulcer), K29
(gastritis and duodenitis), K50-K52 (non-infective
enteritis and colitis), and KB80-K87 (disorders of
gallbladder, biliary tract, and pancreas). Like in case
with the national statistics, we selected the data
on all children (individuals aged 0-14 years) and
adolescents (individuals aged 15-17 years) during the
period 2012—-2018.

The study required no approval from the
local ethics committee because it relied solely on the
anonymized data.

Statistical analysis

All statistical analyses were performed with the
help of IBM SPSS Statistics 20 software. We used the
obtained data to calculate national incidence rates with
the help of the following formula:

Incidence = number of individuals who were
diagnosed with the disease by the end of the year/mid-
year population * 100,000.

The following formula was used to calculate
the incidence rates for the population of Turkestan
province:

Incidence = number of individuals who
were diagnosed with the disease by the end of the
year/mid-year population * 1000.

Data on the
children/adolescents  were
Demographic Yearbooks,
of Statistics of the
from 2012 to 2019.

mid-year number  of
obtained from the
issued by the Agency
Republic of Kazakhstan
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Results

There was little variation in national incidence
rates of gastrointestinal disease in both children and
adolescents during 2012-2019. From 2012 to 2015,
these rates tended to be higher in adolescents, while
in the beginning of 2016 the trend has changed and
incidence rates of gastrointestinal disease in children
begun to prevail. In children, the incidence varied
from 5906.6 per 100,000 population in 2014 to 7760.4
per 100,000 population in 2017. As for adolescents,
the incidence rate ranged between 6566.2 and 9468.6
per 100,000 population, which were observed in 2019
and 2014, respectively (Figure 1).

8741.2 9468.6 7499.4

7518.14 73201 69974 69048 s

7760.4
7048.3 72614 865.9

62623 96935 59064 65293

2012 2013 2014 2015 2016 2017 2018 2019

=4=0-14years =ill=15-17 years

Figure 1: National incidence of gastrointestinal disease in
children (0-14 years) and adolescents (1517 years), 2012-2019
(per 100,000 population)

Unlike overallincidence rates of gastrointestinal
disease, the incidence of gastric and duodenal
ulcer in adolescents significantly exceeded that in
children during the whole study period. The highest
incidence of gastric and duodenal ulcers in adolescent
population was reported for 2012 and 2013, when it
constituted 186.5 and 189.2 per 100,000 population,
respectively. Beginning 2014, it experienced a
rapid decline reaching the level of 69.5 per 100,000
population in 2018. Likewise, the incidence of gastric
and duodenal ulcers in pediatric population was the
highest within the period from 2012 to 2014, after which
it subjected to a gradual decline with the lowest level
seen in 2019 (6.6 per 100,000) — Figure 2.

According to Figure 3, during the study
period the incidence of pediatric gallbladder disease
(cholelithiasis, cholecystitis, and cholangitis) remained
rather stable and was substantially lower than that
in adolescents with the maximal level observed
in 2012 (196 per 100,00 population) and the minimal
level seen in 2019 (141 per 100,000 population).
The incidence of gallbladder disease in adolescents
was also characterized by a relative stability
ranging between 548.9 per 100,000 population
in 2013 and 418.9 per 100,000 per population in 2019.
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Figure 2: National incidence of gastric and duodenal ulcers in
children (0-14 years) and adolescents (15-17 years), 2012-2019
(per 100,000 population)

Table 1 presents the incidence rates of selected
gastrointestinal diseases in children of Turkestan
province for the period of 2012-2018. In comparison
to 2012, the incidence of gastritis/duodenitis and
gastric/duodenal ulcer was gradually declining, while
the incidence rates of other gastrointestinal diseases
were less stable. After a transient decline, which was
observed in 2014 and 2015, the incidence of gallbladder
disease continued to grow, while the incidence of
pancreatic disorders experienced a short-term elevation
in 2015 and continued to decline afterwards, dropping
to 0.77 per 1000 in 2018.

800 -
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Figure 3: National incidence of gallbladder disease in children
(0-14 years) and adolescents (15-17 years), 2012-2019
(per 100,000 population)

In parallel with the national rates, adolescents
of Turkestan province had higher incidence of
gastrointestinal disease as compared to children.
The incidence of gastritis/duodenitis experienced
a drop in 2015, reaching the level of 5.5 per 1000
population, but it began to grow already in the
next year. This was also true for gastric/duodenal
ulcers, the incidence of which substantially declined
in 2013 but was stably growing since 2014. In
comparison with 2012, the incidence of gallbladder
disease was increasing and the maximal rate was
observed in 2016 (63.7 per 1000 population) — Table 2.
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Table 1: Incidence of gastrointestinal disease in children (0—14 years) of Turkestan province, 2012-2018 (per 1000 population)

Type of disease 2012 2013 2014 2015 2016 2017 2018
All types of gastrointestinal disease

Incidence rate 184.94 191.59 176.52 168.97 180.53 181.51 169.53

% in comparison to 2012 100 103.59 95.45 91.36 97.61 98.14 91.67

% in comparison to the previous year +3.59 -8.14 —4.09 +6.25 +0.53 —6.47
Gastritis and duodenitis

Incidence rate 27.04 24.58 23.14 22.46 22.38 25.63 20.51

% in comparison to 2012 100 90.70 85.57 83.06 82.76 94.78 75.85

% in comparison to the previous year -9.30 -5.13 -2.51 —-0.30 +12.02 -18.93
Gastric and duodenal ulcer

Incidence rate 0.76 0.61 0.66 0.58 0.56 0.57 0.64

% in comparison to 2012 100 80.26 86.84 76.31 73.68 75.0 84.21

% in comparison to the previous year -19.74 +6.58 -10.53 -2.63 +1.32 +9.21
Disorders of gallbladder and biliary tract

Incidence rate 39.51 40.07 39.02 38.67 41.23 44.48 43.65

% in comparison to 2012 100 101.30 98.72 97.80 104.30 112.34 107.63

% in comparison to the previous year +1.30 -2.58 -0.92 +6.50 +8.04 -2.71
Disorders of pancreas

Incidence rate 1.25 0.65 0.80 1.73 1.02 0.79 0.77

% in comparison to 2012 100 52.00 64.00 138.42 81.64 63.22 61.47

% in comparison to the previous year —48.00 +12.00 +74.42 -56.78 -18.42 -1.75
Non-infective enteritis and colitis

Incidence rate 3.53 3.71 3.85 3.01 3.06 3.19 4.40

% in comparison to 2012 100 105.03 109.06 85.26 86.68 90.36 124.64

% in comparison to the previous year +5.03 +4.03 —23.80 +1.42 +3.68 +34.28

Discussion

This epidemiological study was planned
to perform analysis of national and provincial
incidence rates of pediatric gastrointestinal disease in
Kazakhstan over the period of 8 years (2012-2019).
In general, the national incidence of pediatric disease
was characterized by relative stability, while the
incidence of both peptic ulcers and gallbladder
disease in adolescents substantially exceeded that in
children. As for the provincial rates, the incidence of
gastritis/duodenitis and peptic ulcers was gradually
declining, while that of gallbladder disease was
subjected to growth over the past years. Adolescents
had higher rates of gastrointestinal disease both at
national and provincial levels.

In contrast with adult gastrointestinal disease,
there is a dearth of international data on epidemiology
of pediatric gastrointestinal disease and this is
particularly true for certain areas of the world, like newly
independent Central Asian countries, to which belongs

Kazakhstan. These data are needed for planning and
provision of health-care services and might enable
forecasting of the future trends. This implies both
allocation of additional resources and shifting the focus
toward more important health issues. For instance, if
the trends are likely to grow, more credit hours should
be envisaged in current curriculums [8].

The rates of gastric/duodenal ulcers in
children are lower than those in adults and range
between 2% and 8%, while the incidence of bleeding
ulcers is even lower and constitutes around 0.5-4.4
per 100,000 population [9]. To certain extent, our data
support these findings: The incidence of peptic ulcer
was higher in adolescents, probably representing the
transition to adulthood. Gastritis and duodenitis are
closely inter-related with peptic ulcers, sharing similar
etiology and pathophysiology. H. pylori infestation is
the major causative agent and thus, understanding
epidemiology of this infection gives insights into the
spread of gastritis and gastric ulcers.

In most cases, H. pylori infection is acquired
in early childhood and manifests as chronic gastritis.

Table 2: Incidence of gastrointestinal disease in adolescents (15-17 years) of Turkestan province, 2012—-2018 (per 1000 population)

Type of disease 2012 2013 2014 2015 2016 2017 2018
All types of gastrointestinal disease

Incidence rate 175.0 2211 2129 203.6 217.9 174.9 209.9

% in comparison to 2012 100 126.3 121.7 116.3 1245 99.9 119.9

% in comparison to the previous year +26.3 -3.7 —4.4 +7.0 -19.7 +20.0
Gastritis and duodenitis

Incidence rate 56.1 62.3 515 65.8 69.3 718 69.4

% in comparison to 2012 100 111.1 91.8 117.3 123.5 128.0 123.7

% in comparison to the previous year +11.1 -17.4 +27.8 +5.3 +3.6 -3.3
Gastric and duodenal ulcer

Incidence rate 6.50 3.70 3.81 4.40 4.30 4.59 4.70

% in comparison to 2012 100 56.9 58.6 67.7 66.2 70.6 82.3

% in comparison to the previous year —43.1 +2.9 +16.5 -2.3 +6.7 +2.4
Disorders of gallbladder and biliary tract

Incidence rate 4.7 51.5 59.8 58.9 63.7 61.3 59.6

% in comparison to 2012 100 123.0 142.9 140.7 152.2 146.5 142.5

% in comparison to the previous year +23.0 +16.1 -1.5 +8.2 -3.7 -1.6
Disorders of pancreas

Incidence rate 2.01 1.30 1.52 1.58 0.63 2.68 1.94

% in comparison to 2012 100 64.7 75.6 78.4 31.4 133.3 96.5

% in comparison to the previous year -35.3 +16.9 +3.9 —60.1 +325.4 -28.4
Noninfective enteritis and colitis

Incidence rate 0.80 1.01 0.81 1.19 2.14 3.28 2.90

% in comparison to 2012 100 126.3 101.2 148.8 267.5 410.0 362.5

% in comparison to the previous year +26.3 -19.9 +46.9 +79.8 +53.3 -11.6
Open Access Maced J Med Sci. 2021 Oct 06; 9(E):1244-1249. 1247
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In later life it may transform into peptic ulcer or even
gastric cancer. The prevalence of H. pylori infection
is higher in poorer nations and it is becoming rather
uncommon in the developed world. H. pylori infection is
a Gram-negative bacillus with oral-to-oral or fecal-to-oral
route of transmission. For this reason, such indicators
of socioeconomic status as household density, cooking
habits, and family-bound hygiene in general, influence
the risk of acquiring H. pylori infection during childhood.
Because the prevalence of H. pylori infestation
increases with age, as many as 25% of individuals
acquire the infection by the age of 18 years [10].

During recent years, the etiology of pediatric
gallbladder disease has been changing and this was
attributedtotheincreasingrates ofoverweightand obesity.
If cholelithiasis was rare in older cohorts, ranging within
0.1-1.0% of unselected pediatric population, nowadays
it affects up to 2% of children and obesity is responsible
for 8-33% of all gallstones observed in children [11].
Other risk factors include teenage pregnancy and the
use of oral contraceptives. Interestingly, the growing
prevalence of pediatric gallbladder disease may be
also explained by a greater access to such imaging
studies as abdominal ultrasonography, because as
many as 40-51% of children with cholelithiasis are
asymptomatic [5]. So far, we were unable to detect the
rise in rates of pediatric gallbladder disease, which is
probably explained by a relatively short duration of our
study that lasted only for 8 years.

Bothacute and chronic pancreatitis are becoming
increasingly common in children and the incidence rates
are between 3.6 and 13.2 per 100,000 population [6].
Etiology of acute pancreatitis in children is different from
that in adults and includes intake of certain medications,
exposure to trauma or infectious disease, and presence
of such anatomic abnormalities as choledochal
cysts [12]. Unfortunately, there is a lack of robust data
on how pediatric pancreatitis is best managed and most
clinical guidelines rely on the evidence collected from the
controlled trials on adult patients. Thus, this drawback is
yet to be overcome and clinicians dealing with pediatric
pancreatitis will gain more confidence in their ability to
combat this troublesome condition.

Several local issues need to be considered
when discussing the spread of gastrointestinal disease
in pediatric population. The inverse relationship was
established between Vitamin D status and the rates
of inflammatory bowel disease [13], gastritis, peptic
ulcer [14], and pancreatitis [15]. Kazakhstan is a
Vitamin D deficient area [16] and this may contribute
to the rates of gastrointestinal disease. Besides, it was
demonstrated that Kazakhstani parents having a child
with chronic disorder are more likely to abandon him/her
as compared with the parents of healthy children [17].
Therefore, social dimension of child health also needs
to be taken into consideration.

Although our study has a number of benefits
such an evaluation of the epidemiological features and

understanding of general picture in important public
health problem, it is not flawless and the main limitation
originates from its retrospective design. Forinstance, we
were unable to provide the in-depth analysis on various
types of gastrointestinal disease and coexisting and/or
predisposing conditions, with disaggregation by child’s
age, sex, and time of onset. However, the main benefit
of our study is that it includes all cases of pediatric
gastrointestinal disease registered within a reasonable
time period, equal to 8 years. To support the national
statistics, we obtained more detailed information from
Turkestan Province, which is by far the most populated
province in the country. Obviously, there is a need for
more detailed research, preferably with the prospective
design, focusing on such important issues as the
rates of H. pylori infection in the Kazakhstani child and
adolescent population.

Conclusion

The present study investigates epidemiology
of pediatric gastrointestinal disease in Kazakhstan on
the basis of national and provincial statistics obtained
from the Republican Centre for Health Development. At
present, there is a lack of such data, which are needed
for planning and implementation of targeted public
health interventions. The analysis of incidence rates
with a focus on such burdensome condition as peptic
ulcer will shed light on the resources needed to keep
this problem under control. Obviously, the analysis of
national and local incidence rates of gastrointestinal
disorders among children and adolescents in
Kazakhstan showed that more studies are needed to
obtain in-depth understanding of risk factors associated
with gastrointestinal disease in child and adolescent
population of Kazakhstan, including the prevalence
rates of H. pyloriinfection. Besides, a national registry on
pediatric gastrointestinal disease should be envisaged
to overcome the lack of essential data.
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