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factors. Exploring the associated clinical and etiological factors is important vis-ii-
vis early diagnosis and preventative measures. This research, therefore, investigates
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Received: 10 January 2025 Objectives: Evaluating the clinical description, understanding key demographic,
Accepted: 01 March 2025 environmental, and etiological factors relating to recurrent pneumonia in children

Published: 14 March 2025 brought to tertiary care facilities.
Place and duration of study: From January 2024 to June 2024 Paediatrics

Department, Sandeman Provincial Hospital / Bolan Medical College/ Hospital
Quetta. Balochistan.

Copyright @Author Methodology: In this cross-sectional study, | examined 157 pediatric patients at

) . the Department of Paediatrics, Sandeman Provincial Hospital / Bolan Medical
Corresponding Author: College/ Hospital, Quetta over 6 months following Approval of the CPSP
Arbab Nadeem Akhtar

synopsis for recurrent pneumonia. Demographic details, clinical manifestations,
and potential risk factors were obtained from structured questionnaires and
medical records. Medical charts were used to obtain laboratory and radiological
findings and to perform analyses. For statistical analysis, I used SPSS wversion
24.0. To evaluate relationships, the Chi-square test and independent t-tests were
used, with p < 0.05 considered statistically significant.

Results: The average age of the 157 patients in the study was 4.7 years (+ 2.3
vyears). There were more males (60.5%). Malnutrition (p = 0.012), exposure to
passive smoking (p = 0.021), and a history of prematurity (p = 0.034) were
documented as significant risk factors. Asthma (28%), congenital heart disease
(18%), and immunodeficiency (10%) were the underlying conditions noted.
Recurrence was significantly associated with lower socioeconomic status (p =
0.008). The lower right lobe was the most frequently affected (36%). Most

patients improved with specific therapy, and the counselling given to controllers
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during follow-up helped reduce recurrences.
Conclusion: In children, recurrent pneumonia stems from multiple factors,

mostly linked to modifiable risk factors like malnutrition, exposure to smoke, and
substandard living conditions. The earlier root causes are identified, coupled with
nutritional rehabilitation and enhanced preventive care, the more disease
recurrence and preventable hospitalizations can be mitigated. Ongoing follow-up,
along with health education for families, is essential to maintain children's

respiratory health.

INTRODUCTION

Pneumonia continues to be one of the most
common and serious illnesses affecting children,
especially in developing countries where the
challenges of poverty and limited access to care
are persistent. It has been reported that
approximately 15-20% of deaths in children
under five years of age are the result of
pneumonia, most likely to occur in low- and
middle-sincome  countries [1] . The World
Health Organisation (WHO) has reported that
pneumonia is the single largest infectious cause
of death in children worldwide [2] . Recurrent
pneumonia (RP) is a unique clinical challenge
that is frequently due to an underlying systemic,
anatomical, or other environmental abnormality.
When pneumonia recurs, it results in two
episodes of pneumonia within a year or three
episodes at any time, with fully resolving x-rays in
between episodes [3] . Certain studies show
that out of children hospitalized with
pneumonia, 7-9% of them have recurrent
pneumonia, and this further illustrates the
importance of evaluating these children fully [4
] . Unlike isolated cases of pneumonia,
recurrent cases need to be examined more closely
to assess whether other conditions, such as
congenital heart defect, bronchial asthma, cystic
fibrosis, and immune dysregulation, are
predisposing factors [5 ] . Children at high risk
of recurrent lower respiratory tract infections are
the malnourished and those of low birth weight,
crowdedness, and exposure to passive smoke [6
] . The recurrence of these infections is
influenced significantly by incomplete
vaccination, abrupt weaning, and exposure to
climate change [7] . The combination of

malnutrition, low economic status, and lack of
access to preventive healthcare in
underdeveloped countries like Pakistan plays a
large role in worsening symptoms of the disease

[8] . The evaluation of children with recurrent
pneumonia should go beyond symptomatic
management and aim to identify any possible
underlying causes. Addressing and understanding
asthma, congenital disorders, and immunological
disorders to support diagnosis and treatment,
and pulmonary management to help avoid
permanent lung damage [9] . You must take a
history, perform a physical evaluation, review
chest X-rays, and then perform relevant lab work
to take this approach. Most appropriate for
understanding the topic: very few studies from
Pakistan have examined the etiological landscape
and risk factors for recurrent pneumonia. These
factors help us understand management
considerations in a meaningful local context.
This research aims to assess clinical features,
demographic distribution, and risk factors for
recurrent pneumonia in the pediatric population
at a tertiary care facility. Recognizing these factors
will help the health sector target resource
allocation and make necessary adjustments to
guidelines to optimize early diagnosis, preventive
measures, and policy efforts to achieve positive
child health outcomes.

Research Objectives:

To study the clinical and demographic profile of
children with recurrent pneumonia attending a
tertiary care hospital. Assess key etiological and
environmental factors associated with recurrent

pneumonia, including  nutritional  and
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socioeconomic status, as well as risk factors for
passive smoking, overcrowding, and other
environmental factors. Estimate the prevalence of
associated underlying conditions like asthma,
congenital heart diseases, and immunodeficiency
related to recurrent pneumonia in children.

Material And Methods:

A crosssectional study was conducted in the
Paediatrics Department at Sandeman Provincial
Hospital / Bolan Medical College/ Hospital,
Quetta following CPSP synopsis approval. Using
non-probability  consecutive  sampling, 157
pediatric patients who met the diagnostic criteria
for recurrent pneumonia were enrolled. Using a
predetermined proforma, demographic, clinical,
and environmental data were systematically
recorded. Subsequent workup was completed to
determine the presence of any of the following:
asthma,  congenital  heart  disease, or
immunodeficiency. Medical record review and
radiographs were evaluated to establish the
diagnosis of recurrent pneumonia based on
separate episodes that completely resolved within
the prescribed interval. Parental or guardian
consent was obtained before recruitment.

Participants:

One hundred fiftyseven pediatric patients
meeting the diagnostic criteria for recurrent
pneumonia were included in the study.
Participants were aged from 6 months to 12 years
and were sampled from the outpatient and
inpatient departments of Paediatrics Sandeman
Provincial Hospital / Bolan Medical College/
Hospital, Quetta. The study sampling was from
the urban and rural sectors of Baluchistan
province. There was a predominance of males,
with 60.5% of the patients being male. The
majority of children, 58%, came from
economically low-income families and had little
to no access to preventive healthcare. According
to the WHO growth standards, 41% of the
children were undernourished. Immunization
records showed that 46% of the children had
incomplete records. The children were frequently
exposed to passive smoking 35%, living in
overcrowded conditions 44%, and were born

prematurely 18%. The children had underlying
bronchial asthma in 28%, congenital heart
disease in 18%, and immunodeficiency disorders
in 10%. Parental/guardian consent for the study
was obtained from all participants.

Sample Size Calculation:

Expected proportion of recurrent pneumonia
among pediatric pneumonia cases p= 0.09 (7-9%
reported in literature) Confidence level = 95%
=7 _(1-a/2)=1.96 Absolute precision (margin of
error) d= 0.05

Inclusion Criteria:

Children aged between 6 months and 12 years
old who had at least two pneumonia episodes in
a year, or three episodes at any given time, with
the absence of any visible radiographic findings
between the episodes, were also included.

Exclusion Criteria:

To avoid confusion with lingering or permanent
respiratory  symptoms, children  originally
diagnosed with cystic fibrosis, chronic lung
disease, or tuberculosis, or who had incomplete
diagnostic  imaging  documentation, = were
excluded.

Diagnostic and Management Strategy

All children enrolled in the program received an
evaluative  assessment to identify factors
contributing to recurrent pneumonia. Part of this
assessment included collecting and reviewing a
detailed clinical history, including the child's
birth and feeding history, immunization record,
coal smoke and pollutant exposure history, and
family history of recurrent infections. Chronic
respiratory or cardiac diseases were assessed
during the physical examination, along with the
children's nutritional status, growth metrics, and
general well-being.

Statistical Analysis:

The analyses were performed using SPSS version
24.0. The mean # standard deviation was used
for quantitative variables such as age. For
categorical variables, frequency distributions and
percentages were used. For variable associations,
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Chisquare and independent ttests were
performed. Statistically significant results were
concluded for p-values less than 0.05.

Ethical Approval Statement:

The Institutional Review and Ethical Board of
the College of Physicians and Surgeons Pakistan
(CPSP) and the Department of Paediatrics at
Sandeman Provincial Hospital / Bolan Medical
College/ Hospital, Quetta approved the study.
All parents or guardians signed informed written
consents. The confidentiality and anonymity of
the participants were preserved fully.

Results:

Of the 157 pediatric patients included, the
average age was 4.7 + 2.3 years. Most patients
were male (60.5%). Factors of considerable
significance included malnutrition (41%, p =
0.012), passive exposure to smoking (35%, p =
0.021), and being born prematurely (18%, p =
0.034). Each child had, on average, 3.2 + 0.8
episodes of pneumonia. Lower socioeconomic
class patients accounted for 58% of cases, and
socioeconomic status showed a strong association

with recurrence (p = 0.008). Underlying medical
conditions included asthma (28%), congenital
heart disease (18%), and immunodeficiency
(10%). In 46% of patients, incomplete
immunization was observed. In 36% and 28% of
patients, the right and left lower lobes were most
commonly affected, respectively. Most patients
responded favourably to antibiotic therapy, with
88% fully recovering. In the first three months,
the recurrence of subsequent episodes was greatly
reduced through preventive counselling and
scheduled follow-up visits.

Intervention Outcomes

Once the diagnosis was confirmed and tailored
management plans began, most patients had
positive outcomes. 138 of the 157 children (88%)
showed full clinical and radiological recovery
with 4-6 weeks of targeted therapy. In
malnourished patients, rehabilitative nutrition
and follow-up dietary counselling led to positive
changes, as evidenced by a significant increase in
their weight-for-age zscores (mean change of +0.7

+0.3; p = 0.018).

Table 1. Baseline Demographic and Clinical Characteristics of Patients (n = 157)
Baseline demographic and clinical characteristics of children with recurrent pneumonia. Male
predominance and low socioeconomic status were notable. The mean age was 4.7 years.

Variable Frequency (n) Percentage (%) Mean + SD
Age (years) — — 4.7+23
Gender

Male 95 60.5 —

Female 62 39.5 —
Socioeconomic Status

Low 91 58.0 —

Middle 51 32.5 —

High 15 9.5 —
Nutritional Status

Normal 93 59.2 —
Malnourished 64 40.8 —
Immunization Status

Complete 85 54.1 —
Incomplete 72 45.9 —

Mean No. of Pneumonia Episodes — — 3.2+0.8
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Table 2. Identified Risk Factors and Their Statistical Associations with Recurrent Pneumonia
Statistical analysis showing a significant association between recurrent pneumonia and modifiable risk
factors such as malnutrition, passive smoking, low socioeconomic status, and overcrowding.

Risk Factor Frequency (n) | Percentage (%) | p-value | Significance
Malnutrition 64 40.8 0.012 Significant
Passive Smoking Exposure 55 35.0 0.021 Significant
Prematurity 28 17.8 0.034 Significant
Overcrowded Living Conditions 69 43.9 0.041 Significant
Low Socioeconomic Status 91 58.0 0.008 Significant
Incomplete Immunization 72 45.9 0.052 Not significant
Indoor Biomass/Smoke Exposure 47 29.9 0.061 Not significant

Table 3. Underlying Medical and Etiological Conditions in Children with Recurrent Pneumonia
Distribution of underlying medical and etiological factors associated with recurrent pneumonia.
Asthma and congenital heart disease were the most frequent comorbidities.

Underlying Condition Frequency (n) Percentage (%)
Bronchial Asthma 44 28.0
Congenital Heart Disease 28 17.8
Immunodeficiency Disorder 16 10.2
Gastroesophageal Reflux / Aspiration 9 5.7

Pulmonary Anomalies (e.g., Bronchiectasis, Sequestration) 7 4.5

Anemia 32 20.4

No Identifiable Cause 21 13.4

Table 4. Radiological and Outcome Findings in Study Participants
Radiological findings demonstrated predominant right lower lobe involvement. The majority of
patients achieved full recovery, with a small proportion experiencing recurrence.

Radiological Findings Frequency (n) Percentage (%)
Right Lower Lobe Involvement 57 36.3

Left Lower Lobe Involvement 44 28.0

Bilateral Infiltrates 26 16.6

Right Upper Lobe Involvement 18 11.5

Middle Lobe Involvement 12 7.6

Discussion:

This recent study on recurrent pneumonia (RP)
in children with recurrent pneumonia involved
157 children with a mean age of 4.7+2.3 (60.5%
male) and found malnutrition (41%, p=0.012),
exposure to passive smoke (35%, p=0.021), being
born premature (18%, p=0.034), and
socioeconomic status (58%, p=0.008) to be

low

significantly associated with recurrence along
with the underlying conditions of asthma (28%),
congenital  heart (18%), and
immunodeficiency (10%). Radiologically, the

disease

right lower lobe was most affected (36%). This
builds on the literature in several important ways
and, in some aspects, reaches beyond existing
work. Several studies have identified risk factors
associated with RP or recurrent lower respiratory
in children. Ozbek et al
identified having asthma, being born premature,
having passive tobacco smoke exposure, and low
socioeconomic status as significant risk factors in
children with recurrent pneumonia. A similar
large retrospective series analysis originating from

tract infections
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Turkey, among other places, identified rural
living, overcrowding, being born premature, low
socioeconomic status, and birth respiratory
distress as important predictors [10.11]. In the
analysis by Okayed et al., 92% of children with
RP had identifiable underlying illnesses, most
frequently aspiration syndrome or other
anatomical anomalies [12]. Even more recently, a
series described underlying structural lung or
airway disease, neurologic or neuromuscular
conditions, primary immunodeficiency, asthma,
and several other important factors as major
etiologies of RP in 250 children, accounting for
89.6% of cases. These findings are in line with
those of our study, which reinforce many of these
associations: the risk factors for malnutrition and
passive smoking, which are linked to impaired
immune and airway defences, are similar to the
WHO risk factors for undernutrition, indoor air
pollution, and overcrowding in pneumonia [13].
The strong presence of asthma in our cohort as a
cause (28%) also speaks to prior findings, which
identified wheezing or atopy as strong predictors
of recurrent community-acquired pneumonia.
[14]. Nevertheless, our study still adds to the
existing knowledge with several other findings.
First, the 58% share of low-socioeconomic-status
families is statistically significant, indicating the
importance of socio-environmental factors in
Pakistan. This factor is less emphasized in high-
income setting studies [15]. Second, our study
provides local data on the recurrence of lower
lobe involvement, with 36% of cases involving
the right lower lobe—a lobe distribution that
previous studies have not documented. Third,
while immunodeficiency (10%) and congenital
heart disease (18%) have been documented, we
add valuable data on prevalence estimation in a
tertiary-care context in Baluchistan province, for
the regional context [16]. Furthermore, in
contrast to Western case series, in which airway
malformations, neuromuscular, and other
disorders were dominant, we have fewer children
with rare structural anomalies, which may reflect
local changes in diagnosis and referral practices
or a differing disease spectrum. For instance,
studies in the same region by Montella et al. [17]
and others suggest that structural anomalies are

more likely the cause of RP. In contrast, RP in
other regions is more associated with systemic or
immunologic factors [18]. The diverse lobar
involvement we documented strengthens the case
for investigating both structural and systemic
factors. We are methodologically strong in using
structured  questionnaires, radiologic  and
laboratory examinations and analyses using SPSS
24.0. We also broaden the paradigm from simply
“how many episodes” to include comprehensive
details  on the episodes. We include
environmental, nutritional, and socioeconomic

factors [19,20].

Limitations:

There are a few limitations to this study,
primarily due to its single-centre design, small
sample size, and limited follow-up duration. Not
all patients underwent advanced diagnostic
techniques, including CT  scans and
bronchoscopy, due to limited resources. This may
have led to overlooking some of the less common
structural causes of recurrent pneumonia.

Conclusion:

In children, recurrent pneumonia has many
causes, most commonly malnutrition, passive
smoking, and low socioeconomic status.
Addressing  these  causes  —strengthening
nutrition, providing vaccines, and educating
families about prevention strategies — will lower
the risk of recurrence, improve respiratory
outcomes over time, and reduce pneumonia-
related pediatric hospital readmissions.
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