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INTRODUCTION

Pneumonia is the major cause of morbidity and mortal-
ity among under-five children as it is estimated to affect 
900,000 deaths among under-five children [1, 2]. In 2019, 
nearly 50% of all under-five deaths worldwide were con-
centrated in five countries, among which Pakistan was a 
major contributor. Infectious diseases, especially pneu-
monia, diarrhea, and malaria, continue to account for a 
substantial proportion of under-five mortality, posing a 
significant public health challenge in low- and middle-in-
come countries [3]. Children with weak immune systems 
due to malnutrition, who are not exclusively breastfed 
under-five children, are at high risk of contracting pneu-

monia [3]. According to studies, pneumonia is responsi-
ble for 21% of child deaths under the age of 5 years in 
poor countries [4, 5]. 

Recently, it has been shown that pneumonia continues 
to impose a heavy burden on those older than five years 
of age as well. An estimated 86,000 avoidable fatalities 
occurred worldwide in 2021 as a result of pneumonia and 
diarrhea, which accounted for 18% of deaths in children 
aged 5 to 9 years [6]. In the United Kingdom, a recent 
surveillance study showed that the incidence of pediatric 
pneumonia has remained high throughout 2023–2024, 
particularly among children 5-14 years old, due to the 
resurgence of respiratory viruses such as Mycoplasma 
pneumoniae following the COVID-19 pandemic [7]. * Address correspondence to this author at the Department of Pediatric 
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Abstract: Background: Pneumonia is the major cause of morbidity and mortality among under-five children. Several risk fac-
tors have been identified. Because of rising prevalence of pneumonia, it is necessary to refresh insights about the contributing 
factors. 

Objective: To determine the frequency and factors associated with pneumonia among children presenting at a tertiary care 
hospital.

Materials and Methods: This cross-sectional study was carried out at the paediatrics departments of Memon Medical Institute 
Hospital, Karachi, Pakistan, from October 2025 to February 2026. A total of 177 children aged 1 month to 14 years presenting 
with fever (>37.50C) and cough for more than 48 hours were analyzed. Demographic and clinical history was noted and their 
association with the frequency of pneumonia were analyzed. The statistical analysis was performed using IBM-SPSS Statistics, 
version 26.0.

Result: In a total of 177 children, the median age was 30.0 months and 101 (57.1%) were males. Pneumonia was diagnosed in 58 
(32.8%) children. Incomplete vaccination (aOR=2.6, 95% CI:1.3-4.4; p=0.014), no vitamin A supplementation (aOR=2.2, 95% 
CI:1.4-3.7; p=0.042) and previous pneumonia history (aOR=2.3, 95% CI:1.1-1.4; p=0.049), duration of symptoms (aOR=1.3, 95% 
CI:1.1-1.4; p=0.002) and MUAC ( (aOR=1.2, 95% CI:1.1-1.8; p=0.008) were independently associated with pneumonia.

Conclusion: Pneumonia burden was higher at a tertiary care hospital and remained common among children presenting with 
fever and cough at this tertiary care hospital. Relatively younger children, incomplete vaccination, poor nutritional status, lack 
of vitamin A supplementation, recurrent respiratory vulnerability, and delayed presentation were significant predictors of pneu-
monia among children. 
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Additionally, a large long-term surveillance study con-
ducted in Henan Province, China, found that of the 24,359 
hospitalized children with community-acquired pneumo-
nia (CAP) from 2015 through 2023, children aged 6-18 
years comprised almost half (47.08%) of all hospitalized 
cases of CAP [8]. 

Several risk factors have been identified to be associated 
with pneumonia among under-five children, including 
nonexclusive breastfeeding, lack of/incomplete immu-
nization, environment, outdoor/indoor pollution, micro-
nutrient and vitamin deficiencies [9-11]. According to 
Solomon et al., the prevalence of pneumonia among 
children visiting the Pediatrics Outpatient Department 
was 30%, and among various factors assessed, location 
of food cooking within the living room, nonexclusive 
breastfeeding, absence of Vitamin A supplementation, 
and incomplete vaccination status were significantly 
associated with pneumonia [12]. In another study, male 
gender, lack of toilet facility, children having fever within 
the last two weeks, lack of maternal antenatal care, and 
stunting were the most predominant factors linked with 
pneumonia [13]. According to Naz et al., the prevalence 
of pneumonia among children was 14.3% in 2006, 16.3% 
in 2012, and 13.2% in 2017 as indicated in Pakistan 
demographic Health Survery [14].

In addition to the fact that the high prevalence of pneu-
monia remains a leading cause of death among children 
under five years of age, this is also important to highlight 
that In response to requests from national policymakers 
and decision-makers, WHO has not yet produced clin-
ical guidelines on the treatment of infectious diseases 
in children beyond five years of age [6]. Therefore, this 
study assessed the frequency and factors associated with 
pneumonia among children presenting at the tertiary 
care hospital. A precise identification of local burdens 
and high-risk factors would enhance targeted preven-
tion, early diagnosis, and treatment strategies, ultimately 
aiming to reduce the high morbidity and mortality rates 
in children within this age group.

MATERIALS AND METHODS

This cross-sectional study was carried out at the pediat-
rics department of Memon Medical Institute Hospital, 
Karachi, Pakistan, from 1st October 2025 to 2nd  Febru-
ary 2026, after obtaining approval from the Institutional 
Review Board (No: IRB/MMIH/2025/24, dated: 25-09-
2025). The inclusion criteria were children aged 1 month 
to 14 years presenting with fever (>37.5oC) and cough 

for more than 48 hours. The exclusion criteria were 
known history of cystic fibrosis, with congenital disease, 
or those who were immunocompromised.

A sample size of 177 was calculated using the OpenEpi 
sample size calculator, assuming the frequency of pneu-
monia among children as 13.2% [14], taking the confi-
dence level as 95% and the margin of error as 5%. The 
non-probability, consecutive sampling technique was 
adopted. Parents/guardians were asked to provide writ-
ten informed consent.

The eligible subjects went through documentation of their 
baseline details and history taking, such as age (months), 
gender, weight (Kg), height (cm), MUAC (cm), duration 
of symptoms (days), vaccination status, previous history 
of pneumonia, and use of vitamin A supplementation. 
Family residential status, and family monthly income, 
were also noted. All children diagnosed with suspected 
pneumonia clinically, based on i) symptoms (cough and/
or difficult breathing <4 weeks), ii) clinical examina-
tion (respiratory rate >40/min), or iii) lower chest wall 
in-drawing, underwent chest X-ray evaluation. Diagnosis 
of pneumonia was confirmed on chest x-ray by the con-
sultant pediatrician with more than 5 years of post-fel-
lowship experience, showing at least one of the features, 
which included consolidation, infiltrates, or reticular 
shadowing.

STATISTICAL ANALYSIS

The statistical analysis was performed using IBM-SPSS 
Statistics, version 26.0. The quantitative variables were 
reported as mean with standard deviation (SD) or median 
with interquartile range (IQR), as appropriate according 
to normality assumption. Assumption of normality was 
assessed using Shapiro-Wilk test. For assessing the fac-
tors associated with pneumonia, binary logistic regres-
sion analysis was applied. Effect modifiers such as age, 
family income, weight, and duration of symptoms were 
adjusted through multivariable logistic regression anal-
ysis. Initially, univariate analysis was performed, and all 
variables with a p-value <0.25 were included in the mul-
tivariable model, and adjusted odds ratios (aOR) and 95% 
confidence interval (CI) were calculated, taking p<0.05 
as significant.

RESULT

In a total of 177 children, the median age was 30.0 months 
(IQR=14.0–66.0), and 101 (57.1%) were males. There 



Ahmed et al.National Journal of Health Sciences, 2026, Vol. 11, No. 294

were 109 (61.6%) children who belonged to urban areas 
of residence. Complete vaccination for age was docu-
mented in 110 (62.1%) children. The median duration of 
symptoms before presentation was 5.0 days (IQR=3.0–
7.0). The median weight, height, and MUAC were 11.8 
kg (IQR=8.7–17.4), 86.0 cm (IQR=74.0–103.0), and 14.0 
cm (IQR=13.0–15.0), respectively. A previous history of 
pneumonia was noted in 41 (23.2%) children, and 105 
(59.3%) had received vitamin A supplementation accord-
ing to age (Table 1).  

Table 1. Characteristics of Children (n=177).

Characteristic Value

Age groups 
(months)

1–12 46 (26.0%)
13–59 89 (50.3%)
≥60 42 (23.7%)

Gender
Male 101 (57.1%)

Female 76 (42.9%)

Residence
Urban 109 (61.6%)
Rural 68 (38.4%)

Vaccination 
status

Complete 110 (62.1%)
Incomplete or no 

vaccination
67 (37.9%)

Previous history of pneumonia 41 (23.2%)
Vitamin A supplementation received 105 (59.3%)

Monthly 
family income 
(PKR)

<50K 79 (44.6%)
50K to 100K 61 (34.5%)

>100K 37 (20.9%)

Overall, 58 (32.8%) children had confirmed diagnosis for 
pneumonia. Among diagnosed cases, consolidation was 
the commonest finding, seen in 31 (53.4%) children, fol-
lowed by infiltrates in 19 (32.8%), and reticular shadow-
ing in 8 (13.8%) children. Children with pneumonia were 
relatively younger than those without pneumonia, with a 
median age of 24.0 months (12.0–48.0) compared with 
36.0 months (IQR 16.0–78.0) among children without 
pneumonia (p=0.041). Incomplete vaccination (55.2% 
vs. 29.4%, p=0.001), lack of vitamin A supplementation 
(53.4% vs. 34.5%, p=0.015), and previous history of 
pneumonia (34.5% vs. 17.6%, p=0.013), were signifi-
cantly more frequent among children with pneumonia. 
Children with pneumonia had a longer duration of symp-
toms prior to presentation (p<0.001). The median weight 
among children with pneumonia was 10.1 kg (8.0–14.8) 
compared with 12.6 kg (9.2–18.5) in those without 
pneumonia (p=0.009). Median MUAC was 13.4 cm 
(IQR=12.5–14.2) in children with pneumonia and 14.2 

cm (13.4–15.1) in children without pneumonia (p=0.002). 
Monthly family income was significantly lower among 
families of children with pneumonia (p=0.021). The 
comparison of characteristics between children with and 
without pneumonia is presented in Table 2.

Table 2. Comparison of Characteristics between Chil-
dren with and without Pneumonia (n=177).

Variable Pneumonia 
(n=58)

No pneu-
monia 

(n=119)
p-value

Age 
(months)

Median 
(IQR)

24.0 
(12.0–48.0)

36.0 (16.0–
78.0) 0.041a

1–12, 
n(%) 20 (34.5%) 26 (21.8%)

0.038b13–59, 
n(%) 30 (51.7%) 59 (49.6%)

≥60, n(%) 8 (13.8%) 34 (28.6%)
Male gender, n(%) 36 (62.1%) 65 (54.6%) 0.347a

Weight in kg, median 
(IQR)

10.1 
(8.0–14.8)

12.6 
(9.2–18.5) 0.009a

Height in cm, median 
(IQR)

82.0 
(72.0–97.0)

89.0 (76.0–
106.0) 0.057a

MUAC in cm, median 
(IQR)

13.4 
(12.5–14.2)

14.2 (13.4–
15.1) 0.002a

Duration of symptoms 
in days, median ((IQR)

6.0 
(4.0–8.0)

4.0 
(3.0–6.0) <0.001a

Residence

Urban, 
n(%) 30 (51.7%) 79 (66.4%)

0.058b

Rural, 
n(%) 28 (48.3%) 40 (33.6%)

Vaccina-
tion status

Complete, 
n(%) 26 (44.8%) 84 (70.6%)

0.001bIncom-
plete or no 
vaccina-

tion, n(%)

32 (55.2%) 35 (29.4%)

Previous history of 
pneumonia, n(%) 20 (34.5%) 21 (17.6%) 0.013b

Vitamin A supplemen-
tation received, n(%) 27 (46.6%) 78 (65.5%) 0.015b

Monthly 
family 
income 
(PKR)

<50K, 
n(%) 34 (58.6%) 45 (37.8%)

0.021b
50K to 
100K, 
n(%)

17 (29.3%) 44 (37.0%)

>100K, 
n(%) 7 (12.1%) 30 (25.2%)

a: Mann-Whitney U test was applied for numerical variables. b: Chi-square test 
was applied for categorical variables.
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In the final multivariable logistic regression model, 
incomplete vaccination was independently associated 
with pneumonia with an adjusted odds ratio (aOR) of 
2.6 (95% CI 1.3-4.4; p=0.014). Children without vita-
min A supplementation had twofold higher odds of pneu-
monia (p=0.042). A previous history of pneumonia was 
independently associated with pneumonia (aOR of 2.3; 
p=0.047). Each additional day of symptoms before pre-
sentation increased the odds of pneumonia by about 30% 
(p=0.002). Lower MUAC remained a significant anthro-
pometric predictor with an aOR of 1.2 (p=0.008) for each 
1 cm decrease (Table 3).

Table 3. Logistic Regression Analysis for Factors Asso-
ciated with Pneumonia.

Variable

Unad-
justed 

OR (95% 
CI)

p-value
Adjusted 
OR (95% 

CI)

p-val-
ue

Age of 1-12 
months

3.3 
(1.2–8.6) *0.021 3.1 

(1.4–8.4) 0.064

Age of 13-59 
months

2.2 
(0.9–5.3) *0.014 2.4 

(0.7–5.8) 0.078

Rural  
residence

1.9 
(1.0–3.6) 0.053 1.7 

(0.9–3.2) 0.084

Incomplete 
or no  
vaccination

3.0 
(1.5–5.6) *0.001 2.6 

(1.3–4.4) *0.014

Absence of 
vitamin A sup-
plementation

2.2 
(1.2–4.2) *0.017 2.2 

(1.4–3.7) *0.042

Previous 
history of 
pneumonia

2.5 
(1.2–5.1) *0.015 2.3 

(1.1–4.2) *0.047

Duration of 
symptoms, per 
1 day increase

1.2 
(1.1–1.4) *<0.001 1.3 

(1.1–1.4) *0.002

Weight, per 1 
kg decrease

1.1 
(1.0–1.2) *0.011 1.1 

(1.0–1.1) 0.143

MUAC, per 1 
cm decrease

1.5 
(1.2–1.9) *<0.001 1.2 

(1.1–1.8) *0.008

Monthly 
family income 
< PKR 50,000

2.2 
(1.1–4.4) *0.019 1.4 

(0.7–3.4) 0.176

CI: Confidence interval, OR: Odds ratio, *Significant at p<0.05.

DISCUSSION

This study found that almost one third of children pre-
senting with fever and cough had diagnosis of pneumonia 
(32.8%), and younger age, incomplete vaccination, no 

vitamin A supplementation, previous history of pneumo-
nia, longer duration of symptoms before presentation, 
and lower MUAC remained independently associated 
with pneumonia. These findings place pneumonia within 
the wider context of delayed care seeking, undernutrition, 
missed preventive services, and recurrent respiratory 
morbidity in children attending tertiary care in Karachi, 
Pakistan. A study from Ethiopia reported a pneumonia 
magnitude of 33.4% among children attending public 
hospital outpatient departments which is very close to the 
burden observed here [15]. A cross-sectional study from 
western Uganda reported a prevalence of pneumonia as 
25.6% [16]. Another study in hospitalized children with 
severe acute malnutrition reported the frequency of pneu-
monia to be 28% [17]. These findings may suggest that 
once a child presents to hospital with fever and respira-
tory symptoms, pneumonia remains a frequent diagnosis.

A noticeable finding in our study was that a smaller 
proportion of children of five or above had pneumonia. 
Another Pakistani study also reported a similar pneumo-
nia rate of 13.4% among children of after ≥60 months 
[18].  A study from India also reported a lower frequency 
of pneumonia in children beyond five years of age (7.9%) 
[19]. A study from Bangladesh reported that out of total 
110 admitted pediatric patients with suggestive pneumo-
nia, 55(50%) patients were beyond of 5 years of age [20].

Pneumonia occurred significantly more commonly in 
younger children than in older age groups, and recent lit-
erature shows that early childhood remains the period of 
greatest vulnerability. Data from other parts of the devel-
oping world have also shown that age<6 months was 
associated with pneumonia with three-fold higher risk 
(OR=3.2) [16]. WHO also identifies infancy and under-
nutrition as major contributors to pneumonia susceptibil-
ity as immune defenses are still developing during this 
stage of life [21].

Incomplete vaccination emerged as one of the strongest 
independent findings in this study. An Indonesian study 
found that incomplete DPT HB Hib immunization was 
the dominant predictor of pneumonia with almost 10-fold 
risk (aOR=9.7) [22]. A systematic review and meta-anal-
ysis from East Africa found a pooled aOR of 2.41 for 
pneumonia among unvaccinated children indicating 
more than two-fold risk [23]. This is particularly rele-
vant after the global immunization disruption during the 
COVID-19 period when UNICEF reported that 67 mil-
lion children missed full or partial routine immunization 
between 2019-2021 and one in five children worldwide 
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became zero dose or under vaccinated [24]. The current 
results reinforce that assessment of vaccine status should 
not be treated as background history alone.

The association between lower MUAC and pneumonia 
in this study deserves emphasis because it links respira-
tory illness with nutritional vulnerability. Recent Global 
Burden of Disease Scorecard estimated that malnutri-
tion contributed to 83% of all child pneumonia deaths 
and that 71% of malnutrition related pneumonia deaths 
were driven by child growth failure [25]. Anthropometric 
screening should be incorporated into pneumonia risk 
assessment rather than being deferred to later nutritional 
review.

Absence of vitamin A supplementation was another inde-
pendent correlate in this study. A study from Indonesian 
revealed that lack of vitamin A in the prior six months 
showed a significant crude association with pneumo-
nia even though it did not remain significant in the final 
adjusted model [26]. WHO notes that adequate nutrition 
is central to pneumonia prevention and vitamin A remains 
a marker of broader micronutrient security and child 
health service reach [26]. Vitamin A history can serve as 
a potential signal of cumulative preventive care gaps in a 
child presenting with respiratory symptoms [27].

Previous history of pneumonia was also independently 
associated with current pneumonia in this study. Recent 
studies have reported household respiratory infection 
history or recent acute respiratory tract infection rather 
than prior pneumonia specifically [28, 29]. Recurrent 
respiratory disease may identify children with persistent 
exposure risks, nutritional compromise, incomplete pre-
ventive care, crowded living conditions, or underlying 
airway vulnerability [30]. Longer duration of symptoms 
before presentation was another meaningful observation 
in this study. This may suggest that delay in seeking care 
could allow progression from a nonspecific respiratory 
illness to established pneumonia [31]. 

Cross-sectional design prevents certainty about tempo-
ral direction between some exposures and pneumonia. 
Single tertiary hospital may restrict the generalizability 
to primary care and other regions. Some variables such 
as vaccination history, vitamin A supplementation, and 
income may be affected by caregiver recall. Radiography 
was performed in clinically suspected cases rather than 
all enrolled children which mirrors real practice but may 
miss milder or atypical presentations. A larger multi-cen-
ter study should be conducted in future for validating the 
finding of this study. 

CONCLUSION

Pneumonia burden was higher at a tertiary care hospi-
tal among children presenting with fever and cough at 
this tertiary care hospital. Relatively younger children, 
incomplete vaccination, poor nutritional status, lack of 
vitamin A supplementation, recurrent respiratory vul-
nerability, and delayed presentation were significant 
predictors of pneumonia among children. These find-
ings support an integrated approach in which pneumonia 
prevention and early detection are tied to immunization 
services, nutrition screening, caregiver education, and 
earlier access to care. Strengthening these linked areas 
is likely to be more useful than addressing pneumonia as 
an isolated acute event.
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