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Measles remains a signi�cant cause of pediatric morbidity and mortality worldwide, particularly 

in low- and middle-income countries. Pneumonia is one of the most frequent and serious 

complications of measles, contributing substantially to adverse outcomes in affected children. 

Objectives: To determine the frequency of pneumonia among children presenting with measles 

at DHQ Hospital, Dera Ismail Khan, and to assess associated demographic and clinical factors. 

Methods: This cross-sectional analytical study was conducted in the Department of Pediatrics, 

District Headquarters Hospital, Dera Ismail Khan, from September 2024 to January 2025. A total 

of 169 children aged 2–15 years with laboratory-con�rmed measles were enrolled using 

consecutive non-probability sampling. Pneumonia was diagnosed based on clinical �ndings 

and radiographic con�rmation. Data on age, gender, vaccination status, nutritional status, 

socioeconomic status, and residence were collected using a structured proforma. Statistical 

analysis was performed using SPSS version 25.0. Associations were evaluated using chi-square 

and Fisher's exact tests, and multivariable logistic regression was conducted. Results: Among 

169 children, 54 (32.0%) developed pneumonia. Pneumonia was signi�cantly associated with 

malnutrition (p<0.001), younger age (p<0.001), rural residence (p=0.028), and lack of 

immunization (p<0.001). No pneumonia cases were observed among immunized children. 

Conclusions: Pneumonia was observed in approximately one-third of children with measles. 

Malnutrition, younger age, and non-immunization were associated with higher pneumonia 

frequency.
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Measles remains one of the most contagious viral diseases 
affecting children worldwide, despite the availability of a 
safe and effective vaccine for more than �ve decades. 
Globally, measles continues to contribute substantially to 
pediatric morbidity and mortality, particularly in low- and 
middle-income countries [1]. Recent global estimates 
indicate approximately 100,000 measles-related deaths 
annually, with the majority occurring in children under �ve 
years of age [2]. The virus is transmitted through 
respiratory droplets and aerosols and has an exceptionally 
high basic reproduction number (R₀), with one infected 

individual capable of transmitting the infection to 12–18 
s u s c e p t i b l e  p e r s o n s  [ 3 ] .  A l t h o u g h  w i d e s p r e a d 
immunization has signi�cantly reduced disease burden in 
many regions, suboptimal vaccination coverage, 
population displacement, and vaccine hesitancy continue 
to fuel recurrent outbreaks, threatening global elimination 
goals [4]. The World Health Organization reported a 
substantial  resurgence of measles cases during 
2022–2023, re�ecting persistent immunity gaps in 
vulnerable populations [5]. Beyond its characteristic 
clinical manifestations of fever and maculopapular rash, 



m e a s l e s  i s  a ss o c i ate d  w i t h  p rofo u n d  t r a n s i e n t 
immunosuppression that may persist for weeks to months 
following acute infection [6]. This immunological 
impairment increases susceptibility to secondary 
infections, among which pneumonia represents the most 
frequent and life-threatening complication [7]. Measles-
associated pneumonia may occur as primary viral 
pneumonia resulting from direct viral involvement of 
pulmonary tissue, secondary bacterial pneumonia due to 
impaired mucosal immunity, or a mixed viral-bacterial 
process. Clinically, affected children commonly present 
with cough, tachypnea, chest indrawing, and hypoxemia, 
often necessitating prompt medical intervention [8]. 
Reported case-fatality rates vary considerably depending 
on nutritional status and access to healthcare, remaining 
below 1% in well-resourced settings but exceeding 10% in 
resource-limited environments [9].
Despite the recognized burden of measles-associated 
pneumonia globally, there is limited contemporary data 
from southern Khyber Pakhtunkhwa, particularly from 
district-level referral hospitals serving predominantly rural 
populations. Furthermore, the interaction between 
vaccination status, nutritional status, socioeconomic 
conditions, and pneumonia occurrence among children 
with laborator y-con�rmed measles has not been 
adequately explored in this setting. Addressing this gap is 
essential to inform targeted preventive strategies and 
optimize clinical management. Therefore, this study aims 
to determine the frequency of pneumonia among children 
aged 2–15 years presenting with measles at DHQ Hospital, 
Dera Ismail Khan, and to examine its association with key 
demographic, vaccination, nutritional, socioeconomic, 
and residential factors. 
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in a required sample of 169 participants. Consecutive non-
probability sampling was used to recruit eligible 
participants presenting to the Department of Pediatric 
Emergency, Outpatient Department, and inpatient wards 
during the study period. Inclusion criteria comprised 
children aged 2–15 years of either gender presenting with 
clinically suspected measles, de�ned as fever ≥38.3°C, 
maculopapular rash, and at least one of cough, coryza, or 
conjunctivitis, with laboratory con�rmation by detection of 
measles-speci�c IgM antibodies in serum. Measles IgM 
testing was performed for all enrolled patients using the 
enzyme-linked immunosorbent assay (ELISA) method at 
the DHQ Hospital Dera Ismail Khan laboratory, following 
manufacturer protocols and internal quality control 
procedures. Exclusion criteria included children with pre-
existing congenital heart disease, chronic respiratory 
disorders (including bronchial asthma), documented 
neurological disorders, known immunode�ciency, or those 
receiving immunosuppressive therapy, as these conditions 
may independently increase the risk of pneumonia and 
confound study outcomes. After obtaining written 
informed consent from parents or legal guardians, 
demographic and clinical data were recorded using a 
structured proforma. Collected variables included age (in 
years), gender, weight, vaccination status (veri�ed through 
immunization cards or parental recall), residence 
(urban/rural), and socioeconomic status. Nutritional status 
was operationally de�ned using weight-for-age Z-scores 
according to WHO growth standards. Children with a 
weight-for-age Z-score ≥ -2 standard deviations were 
categorized as well-nourished, while those with a Z-score < 
-2 standard deviations were classi�ed as malnourished 
[11]. Socioeconomic status was assessed using the 
Modi�ed Kuppuswamy Socioeconomic Scale (2023 
updated version) [12], with income categories adapted to 
Pakistani Rupees (PKR) according to prevailing economic 
standards during the study period. Participants were 
classi�ed into lower, middle, and upper socioeconomic 
groups based on composite scores. Pneumonia was 
operationally de�ned as the presence of cough, fever 
≥38.3°C, and age-adjusted tachypnea, con�rmed 
radiographically by chest X-ray demonstrating alveolar 
opacity, patchy in�ltrates, or pleural effusion. Radiographs 
were interpreted independently by consultant radiologists 
blinded to clinical data.
Data were entered and analyzed using IBM SPSS Statistics 
version 25. Categorical variables were summarized as 
frequencies and percentages, while continuous variables 
were reported as mean ± standard deviation and range. 
Associations between categorical  variables and 
pneumonia were assessed using the chi-square test. 
Fisher's exact test was applied when expected cell counts 
were less than �ve or when zero-cell frequencies were 

This cross-sectional analytical study was conducted in the 
Department of Pediatrics, District Headquarters (DHQ) 
Hospital, Dera Ismail Khan, the main public-sector tertiary 
referral center for pediatric infectious diseases in the 
district, serving an estimated population of approximately 
1.7 million in southern Khyber Pakhtunkhwa, Pakistan. The 
study was carried out from September 2024 to January 
2025 following approval from the Ethical Review 
Committee of Gomal Medical College (Reference No. 
146/G JMS/JC; dated 25th Sepetmber, 2024) and 
registration with the Research Training and Monitoring Cell 
of the College of Physicians and Surgeons Pakistan (RTMC 
Registration No. CPSP/REU/PED-2023-029-7549; dated 
25th October 2024). The sample size was calculated using 
the World Health Organization (WHO) sample size 
calculator for descriptive studies, assuming an expected 
pneumonia frequency of 31.13% [10] among measles cases, 
a 95% con�dence level, and a 7% margin of error, resulting 
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observed. Multivariable logistic regression analysis was 
performed to identify factors independently associated 
with pneumonia. Adjusted odds ratios (AORs) with 95% 
con�dence intervals were reported. Model �t was 
evaluated using the Hosmer–Lemeshow goodness-of-�t 
test and Nagelkerke R². A two-tailed p-value < 0.05 was 
considered statistically signi�cant.
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A total of 169 children diagnosed with measles were 
enrolled in this study. Pneumonia was observed in 54 
children, yielding an overall prevalence of 32.0% (95% CI: 
25.0%–39.0%). The mean age of participants was 7.1 ± 3.6 
years (range: 2–15 years), with the largest proportion 
belonging to the 6–10 years age group (42.6%), followed by 
2–5 years (40.2%) and 11–15 years (17.2%). Male children 
constituted 55.0% of the sample. The mean weight was 21.2 
± 8.5 kg. Most participants were malnourished (58.0%), 
belonged to lower socioeconomic households (63.9%), and 
resided in rural areas (62.1%). Detailed demographic and 
baseline characteristics are presented in table 1.

R E S U L T S

Table 1: Demographic Characteristics of Stroke Patients (n=177)
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Variables n (%) / Mean ± SDCategories

Mean ± SD

Range

2–5 Years

6–10 Years

11–15 Years

Male

Female

Mean ± SD

Range

Immunized

Not Immunized

Well-Nourished

Malnourished

7.1 ± 3.6

2–15

68 (40.2%)

72 (42.6%)

29 (17.2%)

93 (55.0%)

76 (45.0%)

21.2 ± 8.5

9.1–41.8

47 (27.8%)

122 (72.2%)

71 (42.0%)

98 (58.0%)

Age (years)

Age Groups

Gender

Weight (kg)

Vaccination Status

Nutritional Status

Lower Class

Middle Class

Upper Class

Urban

Rural

108 (63.9%)

49 (29.0%)

12 (7.1%)

64 (37.9%)

105 (62.1%)

Socioeconomic Status

Place of Residence

The mean fever temperature at presentation was 38.9 ± 
0.4°C, and the mean duration of symptoms before hospital 
presentation was 4.4 ± 1.3 days. Cough was reported in 
89.9% of children, and tachypnea was observed in 35.5%. 
Pneumonia occurred in 32.0% of cases. Clinical features 
are summarized in table 2.

Table 2: Clinical Characteristics and Pneumonia Frequency 

(n=169)

Variables n (%) / Mean ± SDCategories/Values

54 (32.0%)

115 (68.0%)

Present

Absent
Pneumonia

38.9 ± 0.4

38.3–39.8

4.4 ± 1.3

3–7

152 (89.9%)

17 (10.1%)

60 (35.5%)

109 (64.5%)

°C

Range

Days

Range

Present

Absent

Present

Absent

Fever Temperature

Duration of Measles

Cough

Tachypnea

In bivariate analysis, signi�cant associations were 
χobserved between pneumonia and age group ( ² = 19.432, 

χp<0.001), nutritional status ( ² = 52.536, p<0.001), and place 
χof residence ( ² = 4.811, p=0.028). Malnourished children 

demonstrated markedly higher pneumonia frequency 
(54.1%) compared with well-nourished children (1.4%). 
Pneumonia was most common among children aged 2–5 
years (45.6%) and was not observed in adolescents aged 
11–15 years. No signi�cant association was found between 
gender or socioeconomic status and pneumonia 
occurrence. These �ndings are detailed in table 3.

Table 3: Bivariate Association Between Risk Factors and Pneumonia (n=169)

Variables Categories Pneumonia Absent, n (%) χ² (p-value)* Cramer's VPneumonia Present, n (%)

6–10 Years

11–15 Years

Male

Female

Well-Nourished

Malnourished

Lower

Middle

Upper

Urban

Rural

2–5 Years 31 (45.6%)

23 (31.9%)

0 (0.0%)

33 (35.5%)

21 (27.6%)

1 (1.4%)

53 (54.1%)

38 (35.2%)

13 (26.5%)

3 (25.0%)

14 (21.9%)

40 (38.1%)

37 (54.4%)

49 (68.1%)

29 (100.0%)

60 (64.5%)

55 (72.4%)

70 (98.6%)

45 (45.9%)

70 (64.8%)

36 (73.5%)

9 (75.0%)

50 (78.1%)

65 (61.9%)

Age Group

Gender

Nutritional Status

Socioeconomic Status

Place of Residence

19.432 (<0.001)

1.186 (0.276)

52.536 (<0.001)

1.448 (0.485)

4.811 (0.028)

0.339

0.084

0.558

0.093

0.169

*Chi-square test applied; p <0.005 considered statistically signi�cant
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28.4% of unvaccinated children with measles in Romania 

[2], while Mehta et al. documented a frequency of 35.2% 

among pediatric measles cases in India [13]. Regional 

Pakistani data have reported pneumonia frequencies 

ranging from approximately 29% to 42% among 

hospitalized children with measles [14, 15]. These 

comparisons suggest that the burden observed in Dera 

Ismail Khan is broadly consistent with patterns reported in 

comparable socioeconomic and healthcare contexts. 

Younger children demonstrated higher pneumonia 

frequency in bivariate analysis, particularly those aged 2–5 

years. This observation aligns with existing literature 

indicating that younger children may be more vulnerable to 

severe measles complications due to immature immune 

responses and higher baseline rates of malnutrition [16]. 

However, in multivariable logistic regression, age was 

analyzed as a continuous variable and demonstrated a 

protective association, with increasing age associated 

with lower odds of pneumonia. This �nding should be 

interpreted cautiously, as cross-sectional data cannot 

establish temporal or causal relationships. Vaccination 

status showed a strong inverse association with 

pneumonia in bivariate analysis, with no pneumonia cases 

observed among immunized children. Because of 

complete separation, vaccination status was excluded 

from the multivariable model. Using Fisher's exact test and 

Haldane–Anscombe correction, non-immunized children 

had signi�cantly higher crude odds of pneumonia (OR = 

75.6; 95% CI: 4.6–1254.2). Although the magnitude of this 

association appears large, the wide con�dence interval 

re�ects statistical imprecision related to the zero-cell 

frequency and sample size limitations. Therefore, the 

strength of association should be interpreted with caution. 

These �ndings are biologically plausible and consistent 

with evidence that measles vaccination reduces the risk of 

severe complications and case-fatality [17, 18]. However, 

given the study design, causality cannot be inferred. 

Malnutrition demonstrated the strongest independent 

association with pneumonia after adjustment (AOR = 

125.96; 95% CI: 15.70–1010.86). Despite the large adjusted 

odds ratio, the wide con�dence interval suggests 

variability and possible overestimation in�uenced by event 

distribution and sample size. The association between 

undernutrition and severe measles outcomes has been 

consistently reported in the literature [14, 19]. Malnutrition 

impairs cell-mediated immunity, reduces mucosal barrier 

integrity, and predisposes children to secondary bacterial 

infections. Furthermore, vitamin A supplementation has 

been shown to reduce measles-related morbidity and 

mortality in children [20]. These study �ndings support 

existing evidence emphasizing the importance of 

nutritional assessment and supportive care in children with 

D I S C U S S I O N

Pneumonia occurred exclusively among non-immunized 

children (44.3%) and was not observed among immunized 

children (0%). Because of a zero-cell frequency, Fisher's 

exact test was applied, demonstrating a statistically 

s i g n i � c a n t  a s s o c i a t i o n  ( p < 0 . 0 0 1 ) .  U s i n g  t h e 

Haldane–Anscombe continuity correction to account for 

the zero cell, non-immunized children had signi�cantly 

higher odds of pneumonia compared with immunized 

children (crude OR = 75.6; 95% CI: 4.6–1254.2) as shown in 

table 4.
Table 4: Association Between Vaccination Status and Pneumonia 

(n=169)
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p-
value

<0.672*

Pneumonia
(No), n (%)

Total, n (%)
Pneumonia
(Yes), n (%)

Vaccination
Status

Immunized

Not immunized

Total

47 (27.8%)

122 (72.2%)

169 (100%)

0 (0.0%)

54 (44.3%)

54 (32.0%)

47 (100.0%)

68 (55.7%)

115 (68.0%)

*Fisher's exact test applied due to zero cell frequency. †Crude 

odds ratio calculated using Haldane–Anscombe continuity 

correction (OR = 75.6; 95% CI: 4.6–1254.2)

To identify independent factors associated with 

pneumonia, multivariable logistic regression analysis was 

performed. Vaccination status was excluded from the 

regression model due to complete separation (no 

pneumonia events among immunized children). The overall 
χmodel was statistically signi�cant (Omnibus test ² = 97.051, 

p<0.001) and demonstrated good �t (Hosmer–Lemeshow 

p=0.460; Nagelkerke R² = 0.612). After adjustment for 

confounders Malnutrition remained strongly associated 

with pneumonia (AOR = 125.96, 95% CI: 15.70–1010.86, 

p<0.001). Rural residence was independently associated 

with higher odds of pneumonia (AOR = 2.91, 95% CI: 

1.04–8.12, p=0.041). Increasing age was protective, with 

each additional year associated with a 27% reduction in 

odds of pneumonia (AOR = 0.73, 95% CI: 0.63–0.85, 

p<0.001). Gender and socioeconomic status were not 

independently associated with pneumonia. Multivariable 

results are presented in table 5.

Table 5: Multivariable Logistic Regression Analysis of Factors 

Associated with Pneumonia (n=169)

Variables Adjusted OR p-value95% CI

<0.001

0.305

<0.001

0.041

0.289

0.931

0.63 – 0.85

0.65 – 4.07

15.70 – 1010.86

1.04 – 8.12

0.44 – 16.13

0.14 – 6.12

0.73

1.62

125.96

2.91

2.65

0.92

Age (Per Year Increase)

Male Gender

Malnourished vs Well-Nourished

Rural Residence vs Urban

SES – Lower vs Upper

SES – Middle vs Upper

This frequency is comparable to �ndings reported in 

similar hospital-based studies from low- and middle-

income countries. Turaiche et al. reported pneumonia in 



measles. Rural residence was independently associated 

with higher odds of pneumonia (AOR = 2.91; 95% CI: 

1.04–8.12). This association may re�ect disparities in 

healthcare access,  delayed presentation,  lower 

immunization coverage, and higher prevalence of 

malnutrition in rural communities. Similar patterns have 

been observed in regional studies examining measles 

complications in underserved populations [14, 15]. These 

�ndings highlight the potential in�uence of social 

determinants of health on complication severity.

The present study contributes district-level data from 

southern Khyber Pakhtunkhwa, where contemporary 

hospital-based evidence remains limited. Nevertheless, 

several limitations should be acknowledged. First, the 

cross-sectional design does not allow assessment of 

temporal sequence or causal inference. Second, the 

single-center setting may limit generalizability to other 

regions. Third, the zero-cell frequency in vaccination 

status limited regression modeling and resulted in wide 

con�dence intervals for crude estimates. Despite these 

limitations, laboratory con�rmation of measles and 

multivariable adjustment strengthen the internal validity of 

the �ndings.
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In conclusion, pneumonia was observed in approximately 

one-third of children hospitalized with measles at DHQ 

Hospital, Dera Ismail Khan. Malnutrition and rural residence 

were independently associated with higher odds of 

pneumonia, while increasing age demonstrated a 

protective association. Vaccination status showed a 

strong inverse association with pneumonia in bivariate 

analysis; however, due to complete separation and study 

design limitations, this �nding should be interpreted 

cautiously. These �ndings suggest that strengthening 

routine immunization coverage and addressing childhood 

malnutrition may contribute to reducing the burden of 

severe measles-related complications in similar settings. 

F u r t h e r  m u l t i c e n t e r  p r o s p e c t i v e  s t u d i e s  a r e 

recommended to con�rm these associations and provide 

more precise effect estimates.

C O N C L U S I O N S

A u t h o r s ’ C o n t r i b u t i o n

Conceptualization: FJ

Methodology: MI, FUB, FU, IU

Formal analysis: FU, IU

Writing and Drafting: FJ, MI, AMK, FUB, FU, IU

Review and Editing: FJ, MI, AMK, FUB, FU, IU

All authors approved the �nal manuscript and take 
responsibility for the integrity of the work

DOI: https://doi.org/10.54393/pjhs.v7i6.3922

Frequency of Pneumonia in Children Presenting with Measles 
Javed F et al.,

C o n  i c t s o f I n t e r e s t

All the authors declare no con�ict of interest.

S o u r c e o f F u n d i n g

The authors received no �nancial support for the research, 

authorship and/or publication of this article.

R E F E R E N C E S

Riabokon OV, Bilokobyla SO, Korniienko OO, Riabokon 

YY, Vynokurova AV. Diagnostic Signi�cance of 

Immunological Parameters in Predicting the 

Development of Pneumonia in Adult Patients with 

Measles. Current Issues in Pharmacy and Medicine: 

Science and Practice.  2024 Jun; 17(2): 160-8. doi: 

10.14739/2409-2932.2024.2.299489.

Turaiche M, Grigoras ML, Bratosin F, Bogdan I, Bota 

AV, Cerbu B et al. Disease Progression, Clinical 

Features, and Risk Factors for Pneumonia in 

Unvaccinated Children and Adolescents with 

Measles: A Re-Emerging Disease in Romania. 

International Journal of Environmental Research and 

Public Health.  2022 Oct; 19(20): 13165. doi: 10.3390/ 

�erph192013165.

Kulsoom S, Soomro S, Junejo S, Anjum M, Waseem H, 

Akram M. Clinical Presentation, Complications, and 

Outcome of Measles in Pediatric Population at 

Tertiar y Care Hospital: Measles in Pediatric 

Population. Pakistan Journal of Health Sciences.  

2023 Mar: 50-3. doi: 10.54393/pjhs.v4i03.624.

Khan IU, Shehzad A, Ahmad Z. Frequency of 

Myocarditis in Children Presenting with Measles at 

Tertiary Care Hospital. Medical and Experimental 

Research Articles - Journal of Combined Military 

Hospital Lahore Medical College and Institute of 

Dentistry.  2024 Dec; 6(2). 

Gul J, Gul H, Asma B, Ali I, Ullah MZ. Frequency of 

Pneumonia in Children Presenting with Measles at 

Bacha Khan Medical College, Swabi. Indus Journal of 

Bioscience Research.  2025 Jul; 3(7): 1240-4. doi: 

10.70749/�br.v3i7.2528.

Bursal B, Çelik T, Bingöl İ, Tosun D, Tuncay SA, 

Dağtekin ZK et al. Resurgent Measles in Türkiye: 

Predictors of Severe Disease in a Nationwide 

Pediatric Cohort, 2023. European Journal of 

Pediatrics.  2025 Nov; 184(11): 1-1. doi: 10.1007/s00431 

-025-06539-1.

Zhao L, Wang Y, Chen X, Yang L, Cai M, Zhang Z et al. 

Clinical Characteristics of Adult Inpatients with 

Measles in Be�ing from 2010 to 2021: A Retrospective 

Analysis. BioMed Central Infectious Diseases.  2023 

May; 23(1): 312. doi: 10.1186/s12879-023-08256-2.

Mawlood SD, Al-Ani MM, Al-Ani RM, Alshibib A. Impact 

of Measles Vaccination on Clinical Characteristics 

[1]

[2]

[3]

[4]

[5]

[6]

[7]

[8]



infdis/jiaa793.

Sbarra AN, Mosser JF, Jit M, Ferrari M, Ramshaw RE, 

O'Connor P et al. Estimating National-Level Measles 

Case–Fatality Ratios in Low-Income and Middle-

Income Countries: An Updated Systematic Review 

and Modelling Study. The Lancet Global Health.  2023 

Apr; 11(4): e516-24. doi:  10.1016/S2214-109X(23)0004 

3-8.

Nezhoda II, Havryliuk AO, Asaulenko AA, Kholod LP, 

Onofriychuk Ye S. Measles Pneumonia in Children: 

Clinical and Morphological Features of the Course. 

The World of Medicine and Biology.  2020; 16(1 (71)): 

88-93. doi: 10.26724/2079-8334-2020-1-71-88-93.

Kakoull is L,  Sampsonas F,  Giannopoulou E, 

Kalogeropoulou C, Papachristodoulou E, Tsiamita M 

et al. Measles‐Associated Pneumonia and Hepatitis 

During the Measles Outbreak of 2018. International 

Journal of Clinical Practice.  2020 Feb; 74(2): e13430. 

doi: 10.1111/�cp.13430.

and Outcomes in Children in Ramadi, Iraq. World 

Journal of Clinical Pediatrics.  2025 Sep; 14(3): 

107253. doi: 10.5409/wjcp.v14.i3.107253.

Ullah F, Muhammad T, Ullah F, Naz R, Bashir Khan, 

Shaista Qazi. Frequency of Measles-Related 

Complications in Hospitalized Children. Pakistan 

Journal of Medical and Health Sciences.  2023; 17(01): 

548. doi: 10.53350/pjmhs2023171548.

Khan A, Khan AM, Akbar A, Akram M, Ahmad F, Nawaz 

A. Prevalence of Pneumonia Associated with Measles 

among Infants and Children. Children.  2021; 90: 60. 

doi: 10.19045/bspab.2021.100072.

Lin Y, Shi Q, Yang J, Huang G, Yan J. Association of 

Anthropometric Z Score with Complications and 

Length of Hospital Stay in Children with Severe 

Pneumonia Aged 3 Months to 5 Years. Nutrition in 

Clinical Practice.  2024 Apr; 39(2): 459-69. doi: 10.100 

2/ncp.11067.

Wani RT. Socioeconomic Status Scales-Modi�ed 

Kuppuswamy and Udai Pareekh's Scale Updated for 

2019. Journal of Family Medicine and Primary Care.  

2019 Jun; 8(6): 1846-9. doi: 10.4103/jfmpc.jfmpc_288 

_19.

Mehta KP, Patel A, Patel A. Clinical Pro�le, 

Complications and Outcomes of Measles among 

Children: An Observational Study from a Tertiary 

Care Hospital, South Gujarat, India. Journal of Clinical 

and Diagnostic Research.  2023 Jan; 17(1). doi: 

10.7860/JCDR/2023/59480.17410.

Aurangzeb B, Fatmee A, Waris R, Haider N, Berjees A, 

Raza SH. Risk Factors for Mortality Among Admitted 

Children with Complications of Measles in Pakistan: 

An Observational Study. The Journal of the Pakistan 

Medical Association.  2021 Feb; 71(2 (A)): 497-501. 

Khan S, Iqbal J, Tayyeb M, Fahad S, Ullah A, Khan H. 

Prevalence of pneumonia associated with measles 

among infants and children hospitalized in Khyber 

Teaching Hospital, Peshawar, KPK, Pakistan. Pure 

and Applied Biology.  2021 Jul; 10(3): 703-12. doi: 10.19 

045/bspab.2021.100072.

Chen W, Du M, Deng J, Liu M, Liu J. Global, Regional, 

and National Trends of Measles Burden and Its 

Vaccination Coverage among Children Under 5 Years 

Old: An Updated Systematic Analysis from the Global 

Burden of Disease Study 2021. International Journal 

of Infectious Diseases.  2025 Jul; 156: 107908. doi: 

10.1016/j.�id.2025.107908.

Gastañaduy PA, Goodson JL, Panagiotakopoulos L, 

Rota PA, Orenstein WA, Patel M. Measles in the 21st 

century: Progress Toward Achieving and Sustaining 

Elimination. The Journal of Infectious Diseases.  

2021 Oct; 224(Supplement_4): S420-8. doi: 10.1093/ 

[9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

PJHSL VOL. 7 Issue. 06 June 2026
68

Copyright © 2026. PJHSL, Published by Crosslinks International Publishers LLC, USA
This work is licensed under a Creative Commons Attribution 4.0 International License.

DOI: https://doi.org/10.54393/pjhs.v7i6.3922

Frequency of Pneumonia in Children Presenting with Measles 
Javed F et al.,


	Page 1
	Page 2
	Page 3
	Page 4
	Page 5
	Page 6

