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Introduction

Acute respiratory tract infections (ARTIs) are a significant health concern among children,

contributing to high rates of morbidity and mortality, especially in developing regions.

Objective

To identify the risk factors associated with acute respiratory tract infections among children under

16 years of age in a hospital in Jalal-Abad, Kyrgyzstan. The present study was undertaken to know

the various types of ARTIs in children under 16 years of Age and analyze factors influencing the

morbidity and mortality of those cases. Prospective cross-sectional study for 243 infected children

with ARTIs was conducted in a Jalal-Abad City Hospital, using secondary data from hospital

records.

Methodology

This cross-sectional study analyzed secondary data from the medical records of children admitted

with ARTTIs at Jalal-Abad City Hospital, Jalal-Abad. Various Socio-demographic and health-related

factors were examined using descriptive and inferential statistical methods.

Results

The analysis revealed that younger children, particularly those under 1 year of age, had the highest

incidence of ARTIs. Significant risk factors included immature immune system, breastfeeding

practices and under lying health conditions play. Male children were more frequently affected than

females. Additionally, incomplete vaccination and low immunization status were associated with

higher ARTI rates.

Conclusion

Addressing the identified risk factors through targeted public health interventions, such as enhancing KEYWORDS:
immunization coverage, improving nutrition, and reducing exposure to Environmental pollutants Acute respiratory tract
(specially male Children those who are suffering with ART]Is), can significantly reduce the incidence infection, Children,
of ARTIs among children in Jalal-Abad. Microbiology, Pediatrics

INTRODUCTION

The Respiratory tract is divided as upper respiratory tract and
lower respiratory tract. The upper respiratory tract
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includes Nose, Ethmoidal air cell, Frontal Sinuses, Maxillary
sinus, Sphenoidal Sinus and Larynx. The lower respiratory
tract includes the Trachea, Lungs, Air ways (bronchi and
bronchioles) and the air sacs (alveoli). Together with all these
organs the respiratory tract is responsible to give the breath
that keeps a human alive. If infection occurs in Upper
Respiratory Tract called Upper Respiratory Tract Infection &
in lower respiratory tract called Lower Respiratory Tract
Infection [1]. Both of them are major cause of pediatric
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emergency and mortality among children in both developed
and developing countries [2-3]

Upper Respiratory Tract Infection: Nasopharyngitis
specifically to refer to swelling and inflammation of the nasal
passages and the block of the throat. Most common occurs in
Babies and children because virus is so easily spread and also
Children having weakened immune system. It occurs as the
result of an inflammatory reaction or an infection from virus,
bacteria, or fungus. Sinusitis specifically refers to swelling
and inflammation of the Sinuses. Babies and children have a
higher risk for Sinusitis because Sinuses are fully developed
until after age 12. It occurs as the result of an inflammatory
reaction or an infection from virus, bacteria, or fungus. Most
common sinusitis are maxillary and ethmoid sinuses.[4]
Tonsillitis specifically refer to swelling and infection of the
Tonsils . Tonsils are the two small lumps of soft tissue one on
either side at the back of your throat & tonsils are part of your
immune system. Tonsillitis is most common in children and
adolescents, but it can also affect people of all ages. [5]
Causative agents of upper respiratory tract infections are virus
or bacterial. The most common virus is rhinovirus. Other
viruses also include influenza virus, adenovirus, enterovirus,
and respiratory syncytial virus. Bacteria may cause roughly
20-40% of sudden onset pharyngitis [6]. The most common
bacteria is S. pyogenes, a Group A streptococcus. [7]. Initial
symptoms of Upper Respiratory Tract Infection are runny,
stuffy nose and sneezing, usually without fever. Children with
Nasopharyngitis may have difficulty in breathing, muffled
speech, drooling (saliva flowing out of your mouth
unintentionally) and stridor (an abnormal, high-pitched
respiratory sound). Children with serious laryngotracheitis
(croup) may also have tachypnea (rapid and shallow
breathing), stridor and cyanosis (bluish color in the skin, lips,
and nail). Major precautions to be followed is to wear a mask
in public places, cover your nose and mouth when you cough
or sneeze, wash your hands often with clean, running water
and soap. Viral infections are treated symptomatically.
Nasopharyngitis caused by Haemophilus influenzae are
treated with antibiotics and also Haemophilus influenzae type
b vaccine is commercially available [8].

Lower Respiratory Tract Infection: Bronchitis is a common
type of lower respiratory tract infection. It is defined as
inflammation of the large airways of the lung. Bronchitis
happens most of the time in older children and adults, but
bronchitis can affect all ages. Pneumonia is an infection of the
air sacs of the lungs. Pneumonia affects people of any age but
can be more serious in babies, older people, and those with
weakened immune systems. There are various causes of
pneumonia, and pneumonia can have a wide range of
symptoms. Bronchiolitis is inflammation of the small airways
of the lungs. This illness is more common in infants and
toddlers under 2 years old. Bronchiolitis is one of the top
reasons for hospitalization in small children during the fall
and winter months.[9]

Causative agents of lower respiratory infections are viral or
bacterial. Viruses cause most cases of bronchitis and
bronchiolitis. The most common virus is influenza virus and
respiratory syncytial virus (RSV) and other viruses also
include parainfluenza virus (PIV) (90% serotype III),
influenza A virus, and coronavirus[10]. In community-
acquired pneumonias, the most common bacterial agent is
Streptococcus pneumoniae. Atypical pneumonias are cause
by Mycoplasma pneumoniae, Chlamydia spp, Legionella &
Coxiella burnetti. Initial symptoms of lower Respiratory
Tract Infection are cough, fever, chest pain, tachypnea and
sputum production. Patients with pneumonia may also exhibit
non-respiratory symptoms such as headache, myalgia
(muscles pain), abdominal pain, nausea, vomiting and
diarrhea. Some precautions must be taken such avoiding
touching the face with unwashed hands, staying away from
people with respiratory symptoms, cleaning and disinfecting
surfaces  regularly.  Viral infections are treated
symptomatically. Bacterial pneumonias are treated with
antibacterials. A polysaccharide vaccine against 23 serotypes
of Streptococcus pneumoniae is recommended for
individuals at high risk [11].

In Global Data, according to the 2022 survey, National
Library of Medicine reported that the highest age group to
suffer from Respiratory tract infection were >5 years which
was nearly 89%, in the age group between 18 to 30 years
which was nearly 22% and in older patients >70 years which
was nearly 3% had experience a respiratory Tract Infection
[12]. A child dies of pneumonia every 43 seconds. Pneumonia
kills more children than any other infectious disease, claiming
around 2,000 every day in the age group of below 5 years
[13].

According to the survey 2020 Ministry of Health, Kyrgyz
Republic respiratory tract infections (RTIs) are the most
common in Kyrgyzstan. In 2020, respiratory diseases
accounted for 49.7% of child morbidity in children aged 0-14
years [14].

In India according to the 2022 survey, National Library of
Medicine reported that the Highest age group to suffer from
respiratory tract infection were 0 to 12 months which was
nearly 63.2%, in the age group between 2 to 5 years which
was nearly 59.5% and in the age group 1 to 2 year which was
nearly 63.5%had experience a Respiratory Tract Infection.
Higher proportions of boys (62.9%) were reported to have
acute Respiratory Tract Infections compared with girls
(55.1%) [15]

METHOD AND METHODOLOGY

A cross-sectional study design was used to assess the Risk
factors associated with acute respiratory tract infections
(ARTIs) among children under 16 years of age. The study was
relied on secondary data obtained from hospital records at
City Hospital in Jalal-Abad. The research was conducted at
City Hospital, which was a major primary healthcare facility
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in Jalal-Abad. Patients who were admitted to the Department
of Pediatrics and Pulmonology in the hospital during the time
period of one year (January 2023 to December 2023) were
recorded in the hospital data base from where information
was collected. SPSS software version 27 was used to do the
analysis of the result from the data they were collected. This
hospital provides comprehensive pediatric healthcare
services and maintains detailed medical records, making it an
ideal setting for this study. Ethical clearance was obtained
from the Institutional Ethics Committee. The study met the
inclusion and exclusion Criteria.

The Inclusion Criteria were

*Children aged 0-16 years that were diagnosed with

ARTIs and admitted to the hospital during the study

period.

*Records from January 2023 to December 2023.
The Exclusion Criteria were:

*Children with chronic respiratory conditions or

immunocompromised states.

*Records with incomplete data on key variables.

RESULT

A total of 243 patients admitted to the Jalal-Abad City
Hospital, Jalal-Abad during the study period were analyzed
according to the study parameter. The results are displayed in
the tabular format.

Table 1: Distribution of respondents according to their socio demographic information

RESPONSES | FREQUENCY PERCENTAGE
GENDER

Male 128 52.7
Female 115 47.3
Age

Below 1 Year 88 36.2
Below 5 Years 41 16.9
Below 10 Years 68 28.0
Below 15 Years 46 18.9
Parents Qualification

Educated 99 40.7
Uneducated 144 59.3
Parents Occupation

Private And Self Employed 225 92.6
Educational Sector 10 4.1
Government Employees 1 0.4
Medicine And Pharmaceuticals Sector 7 2.9
Immunization Status

Immunized 233 95.9
Unimmunized 10 4.1

Of the total number of patients included in the study, 128
(52.7%) were males and 115 (47.3%) were females. The
above table shows of the patients age group, 88(36.2%) were
under the age group of below 1 year, 41(16.9%) were in the
age group below 5 years, 68 (28.0%) were in the age group
below 10 and 46 (18.9%) were in below 15 years patients
admitted in the hospital. The data shows that out of 243
patients, 144 (59.3%) patient's parents were uneducated and

99 (40.7%) patient's parents are educated. From the above
data it shows, 225 (92.6%) were private and self employed,
10 (4.1%) were educational sector, 1 (0.4%) were government
employee and 7 (2.9%) were Medicine and Pharmaceutical
Sector. When looking into patients’ immunization status,
most of patients are 233 (95.9%) immunized and 10 (4.1%)
are unimmunized [TABLE 1]
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Figure 1: Distribution of respondents according to their blood group.

When patients Blood Groups was taken into the account, 7 (27.6%), Blood Group B- 3(1.2%), Blood Group AB+
categories were categorized such as Blood Group A+ 76 30(12.3%), Blood O+ 60(24.7%), and Blood Group O-
(31.3%), Blood Group A- 3(1.2%), Blood Group B+ 67 4(1.6%). [FIGURE 1]

® NASAL SAMPLE
uBLOOD SAMPLE
B THROAT SAMPLE
= SPUTUM SAMPLE

Figure 2: Distribution of respondents according to their Sample taken for Diagnosing.

Above figure shows the diagnosis method used by help of Nasal Sample. Only few cases 26 (10.7%) were
respondents, majorly used Blood Sample 76 (31.3%) and diagnosed with Sputum Sample. [FIGURE 2]

Throat Sample 74 (30.5%) in the hospital to make the

diagnosis, whereas 67 (27.6%) cases were diagnosed with the
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Figure 3: Distribution of respondents according to their organism after being diagnosed.
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Among 243 blood tests analyzed, 126 cases of bacterial
infections  were  diagnosed, with MYCOPLASM
PNEUMONIAE being the most commonly identified
organism. Viral infections were less frequent, with 117 cases
of viral infections were diagnosed with INFLUENZA A
VIRUS being the most commonly detected organism. These
findings highlight the importance of blood sample, throat
sample, nasal sample and sputum sample testing in

41, 17%

56, 23%

146, 60%

diagnosing infectious diseases and guiding appropriate
treatment strategies.Of the total number of patients,
44(18.1%) Mycoplasma Pneumoniae, 36(14.8%) Influenza A
Virus, 34(14.0%) Kleebsiela Pneumoniae, 29(11.9%)
Enterovirus, 26(10.7%)Chlamydia Pneumoniae, 22 (9.1%)
Coxiella Burnetti, 20(8.2%) Infectious Bronchitis Virus,
12(4.9) Respiratory Syncytial Virus, 11 (4.5%) Parainfluenza
Virus and 9 (3.7%) Adeno Virus were recorded. [FIGURE 3]

m Complete breastfeeding
= Predominant breastfeeding

m Incomplete breastfeeding

Figure 4: Distribution of respondents according to type of Breastfeeding to infant

When we took patient history we took breastfeeding into
consideration, 3 categories were classified complete
breastfeeding n = 146 (60%), predominant breastfeeding n =
41 (17%) and incomplete breastfeeding n = 56 (23%)[Figure
4].

DISCUSSION

When we conducted the study about Risk factors associated
with acute respiratory tract infection (ARTI) among under 16
age group children, we came across lots of information
regarding the (ARTI). The gender of the patients has
significant role in the causes of (ARTI). In our research, out
of the total patient counts, male n=128 (52.7%) was affected,
which is more comparing to the female n=115 (47.3%)
patients. When we look into the similar researches done in the
different countries, we are almost getting the similar results.
In the research done in Jaamnagar, Gujrat, out of the 150
patients with ARTI, n=63 (42%) were female and n=87 (58%)
were male [16]. Similarly in a research done in Wuhan, China
out of the 39,756 patients n=26747 (67.3%) were male and
n=13,009 (32.7%) were female, [17] the incidence of ARTI
in males was higher as compared to that in females. This may
happen due to the fact that children, especially younger ones,
may exhibit different behavioural patterns based on gender.
For instance, boys might engage in more risky behaviours or
activities that increase exposure to respiratory pathogens,
such as playing outdoors or being in close contact with other
children who are sick.

The age group getting affected more is below 1 year old
which is n = 88 (36.2%) of the patients were affected in our
study. Similarly research done in Thane, Maharashtra also

had the similar results which shows the similar finding the
most of the people getting affected were below 1 year with n
= 60 (60%) patients out of 100 [18]. Similarly in a research
done in Jaamnagar, Gujrat out of the 150 patients, n= 60
(45.3%) are below 1 year[16]the incidence of ARTIS in below
1 year was higher as compared to other ages. There are
several facts why ARTI are more common in this age group
than others one among the reason is due to immature immune
system, Breastfeeding Practices and Underlying Health
conditions also play a significant role in determining an
individual's risk of experiencing a problem of ARTI. Other
reasons for the ARTI maybe even due to Previous Exposure
and Ciliary Function.

Immunization status emerged as a significant factor
associated with the occurrence of (ARTIs) among children
under 16 years of age in our study, out of the total patient
counts, immunized n= 233 (95.9%) and Unimmunized n= 10
(4.1%). Similar Research done in Tigray regional state,
Northern Ethiopia, out of the 986 patients with ARTIs,
immunized n= 664 (67.3%) and Unimmunized n= 322
(32.7%)[19] the incidence of ARTTs in immunized was higher
as compared to that in Unimmunized. If the overall
vaccination coverage in the population is high, it is expected
that a higher number of children with ARTIs would be from
the immunized group simply because there are more
immunized children in the population. This reflects the
general demographic distribution rather than an indication of
vaccine failure and may be some children recorded as
immunized may not have completed the full vaccination
series, reducing the effectiveness of their immunization
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status. Partial immunization provides less protection
compared to full immunization.

In this study, we found that M. pneumoniae is a major cause
of respiratory infections in school-age children and young
adults. Recent reports from several European countries have
indicated an increase in the detection of M.pneumoniae
infection over the past few years, notably in children aged 4—
15 years [20-21]. M. pneumoniae infection accounted for n =
44 (18.1%) cases of respiratory infection in Jalal-Abad,
Kyrgyzstan. In most studies, RSV was the leading cause of
respiratory tract infections; especially in hospitalized infants
less than 6 months of age [22-23]. In agreement with these
studies, RSV was detected in only. n = 12 (4.5% )of cases in
this study. Influenza viral infections were also common, in
that n = 36 (14.8% ) of cases were caused by these viruses.
Similar research is done in Wuhan, China also similar results
M. Pneumoniae accounted n = 12841 (32.3%), RSV is n =
795 (2%) and Influenza viral Infection is n = 7986 (18.1%)
[17]

It has been suggested that most M. pneumoniae epidemics
occur in either summer or autumn, with no obvious
explanation for this seasonal variation. [24-25]

In this study, M. pneumoniae was prevalent throughout
almost the entire year, with peaks occurring in June and
September. An epidemiologic study found that influenza viral
infection occurred throughout the year with no seasonal
predominance [26].This study showed that influenza viral
infection was more prevalent in late autumn and winter.
Breastfeeding of the patients has significant role in the causes
of (ARTI). In our research, out of the total patient counts,
complete breastfeeding(more then 6 months) n=146 (60%) ,
which is more compared to incomplete breastfeeding (less
than 6 months) n= 41 (17%) patients and predominant
breastfeeding (equal to or less then 6 months) n=56 (23%) .
Similar research done in Tripoli, Libya, out of the 200 patients
with ARTI, n=79(39.5%) were complete breastfeeding, n=67
(33.5%) incomplete breastfeeding and n= 54 (27%) were
predominant breastfeeding [27]. Our findings also support
that breastfeeding has a protective effect against respiratory
infection. Those who were breastfed for <4 months had a
higher risk of hospitalization for infectious diseases in the
first year of life than those who were breastfed for >4 months
[28]. Besides, infants who were breastfed for 4—6 months
showed a higher risk of pneumonia and recurrent otitis media
than those who were breastfed for 6 months or longer [29].

CONCLUSION

This study aimed to determine the Risk factors associated
with acute respiratory tract infections (ARTIs) among
children under 16 years of age in a Jalal-Abad city hospital
setting in Jalal-Abad, using secondary data from hospital
records. The findings indicate a significant prevalence of
ARTTIs within this population, with certain socio demographic
contributing to the likelihood of infection.

Key findings include:

e Ahigh prevalence of ARTIs among children, particularly
in those under 1 year of age.

e Male children exhibited a higher rate of infection
compared to females.

e  Health-related factors, including incomplete vaccination
status and poor nutritional status, were significant
contributors to the incidence of ARTIs.

These results underscore the critical need for targeted

interventions to reduce the burden of ARTIs among children

in this region. The study highlights the importance of
addressing both medical and Socio-demographic to improve
children's respiratory health.

LIMITATIONS

e Secondary data obtained from hospital records may be
incomplete or inconsistent, potentially leading to
information bias. Some patient records may lack key
variables such as detailed immunization history,
socioeconomic status, and environmental exposures.

e Some potentially important environmental and
socioeconomic factors may not be adequately captured
in hospital records, such as detailed information on
housing conditions, no. of members in family, family
history related to ARTIs, and family income. These
unmeasured confounders could influence the study
results.

e Immunization data in hospital records may be
incomplete or not up-to-date, making it challenging to
accurately assess the vaccination status of all children.
Children classified as immunized might not have
received all recommended doses, affecting the
analysis.

RECOMMENDATION

e Strive to use hospital records that are as complete and
detailed as possible. This includes demographic
information, medical history, immunization records, and
socioeconomic data.

e Investigate the specific pathogens responsible for ARTIs
in the study population to develop targeted interventions.

e Encourage hospitals to maintain meticulous and
standardized record-keeping practices. Detailed notes on
patient diagnosis, treatment, and follow-up are crucial.
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