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Abstract 

The current study aimed to assess the prevalence and potential risk factors associated with the 

occurrence of pneumonia among people of Khyber Pakhtunkhwa. Pneumonia is one of the leading 

causes of children age less than 5 years. Acute Respiratory Tract is one of the leading causes of 

Pneumonia; the ratio of death due to pneumonia is 50% more in developing countries. Air 

pollution, concrete fuel for food preparation are the major sources of respiratory Tract Infection 

(RTI). RTI can cause 42% of death around the world.  Hemolytic streptococci have the organisms 

that most prevailing in the lungs cause of Pneumonia which can lead to measles. The present study 

highlights the prevalence in Khyber Pakhtunkhwa, 61.8 % child, and 38.2% was infants.  Male 

and Female ratios were 31.4 % and 68.6 % respectively.  The economic loss among poor families 

in percentage was high 60%, whereas middle and high economic status families were 30% and 

10% respectively. The occurrences of the percentage of rural and urban were about 51% and 49% 

respectively. 

Keywords: Khyber teaching hospital; Measles; Pneumonia; Prevalence; Respiratory tract 
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Introduction 
Acute Respiratory Infections (ARIs) are the 

most common diseases worldwide and a 

leading cause of morbidity in developing 

populations mostly due to pneumonia in 

children having age less than 5 years [1]. 

Globally four million children aged less than 

5 years about 31%of death is due to acute 

lower respiratory tract infection (ALRTI) [2]. 

Lower respiratory tract infection associated 

with deaths, half of million people are 

associated with the illness of measles and 

quarter (¼) of a million, correspondingly are 

related to pertussis and perinatal causes. The 

death ratio due to pneumonia illness is 10–50 

times more in developing countries therefore 
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agreeable to generous improvement. A 

justifiable resolution to the problem of great 

mortality with ARI (acute respiratory 

infections) must be to initiate the stoppage of 

pneumonia [3]. 

Though, epidemiological records on the risk 

aspects for ARI in evolving countries are 

restricted [2]. Exposure to the outside and 

inside air pollutions has been situated 

suspected to raise the hazard of acute lower 

respiratory tract infection (ARTI) in many 

developing republics [4, 5]. About half (½) of 

the world depends upon biomass fuel, coal, 

and firewood which cause air pollution, 80 % 

of wood is consumed in China and India [5]. 

The air pollution due to firewood and coal is 

an alarming risk of pneumonia and acute 

lower respiratory infection (ALRI) [5]. The 

odds ratio for acute lower respiratory tract 

infection (ALRTI) in four studies fluctuated 

from 2±2 and 4±8a case management 

strategy of the World Health Organization 

(WHO) has been demonstrated [5]. The 

health workers who treated acute lower 

respiratory tract infections (ARTI) have 

reduced the death ratio by 42% in developing 

countries [6, 7]. Due to the potential and 

efficacy of vaccine around the world still 

there have barriers and bias which have 

reduced sensitivity analyses of vaccine 

efficacy which increased the risk of infection 

[8]. An outbreak of measles in the Northern 

village of Pakistan, the vaccination program 

was launched [9, 10]. An outbreak of measles 

occursin developing countries despite the 

accessibility of an active and harmless 

vaccine [11]. In 2001 when anout break of 

measles occurs in Japan which affects 

286,000 individuals, much of them were less 

than 1 year and young children [12]. Since 

that time, the measles controller has been 

reinforced in Japan with the establishment by 

the Contagious Disease Surveillance Center 

(CDSC) of the measles scrutiny system and 

by the advancement of vaccination [13, 14]. 

Pneumonia can be divided based on their 

severity into acute having exudate formation 

in the alveoli, fibrin being present always 

abundantly, while in chronic have interstitial 

bronchitis with remarkable changes in the 

interstitial tissue, have no exudate in the 

alveoli. This type was more prone to cause 

suppuration in the lungs and emphysema. 

Hemolytic Streptococcus is the causative 

agent of pneumonia [15]. Annually 935, 0002 

and 2500 death per day occurs due to 

pneumonia in children having age less than 5 

years [16]. Pneumonia causes (15%) of all 

expiries in children in which 2% are 

newborns [17]. Ethiopia in the top 15 

countries where pneumonia is an epidemic, it 

is the second leading cause of death in 

children younger than 5 years.  About 20% of 

death occurs during the postnatal period and 

40,000 children affected annually in Ethiopia 

[18-20]. 

India revealed that the overall prevalence of 

Acute Respiratory Infection (ARI) among 

less than five years was 4.5% in one month 

[21]. Bangladesh reported 21.3% of under 

five-year children suffered from Acute 

Respiratory Infection (ARI) [22]. 

Various Risk factors are associated with the 

occurrence of pneumonia. Such as 

environmental, health care facilities, 

overcrowding, indoor air pollution, Charcoal 

use for cooking, carrying the child on the 

back during cooking within the main house, 

Co-morbid diseases such as Human 

immunodeficiency virus HIV/ Acquired 

immunodeficiency syndrome (AIDS), 

Malaria, Exclusive breastfeeding, duration of 

breastfeeding as well as nutritional status of 

the child [23]. 

The most common investigation in Pakistan, 

especially in Khyber Pakhtunkhwa (Khyber 

Teaching Hospital Peshawar) is a chest X-ray 

to find any consolidation or patchy 

appearance and complete blood count to 

check any abnormal values. Moreover, 

Computed Tomography (CT) of the chest 

may be advised. Biopsies, Throat Swab, 
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Sputum Culture are detectable markers of 

pneumonia investigation [24].  

In hospitalized patients, the treatment for 

measles and measles associated pneumonia 

depends upon the condition of severity and 

complication the patient. Mostly supportive 

treatment is required to manage and decrease 

the severity of pneumonia and complication 

of measles [25]. The most significant 

complications are otitis media and bacterial 

pneumonia. Those patients who have severe 

complications like encephalomyelitis must 

be admitted for observation in the period 

when airborne transmission occurs in 

admitted children [26]. 

 World Health Organization recommended 

vitamin A to the children who die with 

measles. The dose should be given based on 

their age. The measles vaccine is generally 

given administered with Mumps and Rubella 

vaccine (MMR). The vaccine is defensive if 

directed within three days of contact [25]. 

Few studies have been conducted on 

pneumonia associated with measles among 

infants. Therefore, the present study was 

designed to explore the predisposing factors 

responsible for the prevalence of pneumonia 

in Peshawar, Khyber-Pakhtunkhwa.  The 

major objective of the present study was the 

prevalence of pneumonia in measles patients 

and give useful suggestions to the health 

department about their risk factors to make 

effective policy for its  

Control in infants and childrens.  

Materials and Methods 

Study design 

A cross-sectional study was conducted to 

find out the frequency of pneumonia 

associated with measles in infants and 

children hospitalized at Khyber Teaching 

Hospital Peshawar Khyber Pakhtunkhwa. 

The current study was conducted in children's 

A, wards. Children's A, ward further 

containing into HDU (High Dependency 

Unit), paeds Intensive Care Unit (ICU), 

transition chamber, side rooms, Neonatal 

Recovery Unit (NRU), and measles chamber.  

Study population and sample size 
One hundred and seventy-eight (178) 

patients, Infants, and children both male and 

female hospitalize with measles diagnosed in 

children A, ward of KTH were included in 

this study.  

Sampling technique 
Convenient non-probabilistic sampling 

techniques were used to collect data from 

patients through a questionnaire. 

Inclusion exclusion criteria 

Infants and children patient diagnosed with 

measles admitted in Khyber teaching hospital 

children A, ward. While a child’s other than 

measles beside ward A were excluded from 

this study. 

Data collection procedure 
Pneumonia associated questionnaires were 

prepared to find the frequency of pneumonia 

in measles positive cases among infants and 

children in Khyber teaching hospital 

Peshawar. The questionnaires include eight 

(8) questions and were filled by the patients.  

The questionnaire was collected separately 

from each patient. The attendant of the 

patients was brief about the aims and 

purposes of the research study before filling 

the questionnaire. 

Data analysis procedure 
All questionnaires were checked cautiously. 

All variable of the questionnaires is entering 

to the Statistical Package for Social Sciences 

(SPSS) version 22. All the variables which 

are including in the questionnaires were 

checked for every mistake.  Descriptive 

statistics were applied to the data for the 

determination of percentages and 

frequencies. Cross-tabulated methods were 

used for data analysis.   

Results 

Sample Size 

The study sample size was 178 of which 122 

were male and 56 were female. An infant and 
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child ratio was 1:1.6. The patients selected in 

this study had aged from 1 month to 12 years.  

 Cases selected for the study have been 

clinically diagnosed, which have measles, 

admitted to Children A, ward at KTH, 

Peshawar, Khyber Pakhtunkhwa. The 

diagnosis of these patients was based on 

clinical examination and radiological 

findings.  

(Table 1). Shows the total number of measles 

diagnosed patients, 68 were from the age 

group of infants and 110 were from the age 

group of the child.  

In (Table 2) it shows that the male-female 

ratio was 2.2:1. In (Table 3) it shows economic 

status, the percentage of the poor family was 

60%, while middle and high economic status 

families were 30% and 10% respectively.  

In (Table 4) it shows the percentage of the 

rural and urban family which were 51% and 

49% respectively. 

The (Table 5 & 6) show several siblings and 

no of a sibling having measles, respectively.  

In (Table 7) it shows the severity of the 

diseases in patients, in which 2 having mild, 

72 had moderate and 104 patients having 

severe measles. In (Table 8) it shows the 

vaccination status of the patients in which 18 

patients have vaccinated with dose 1, 30 are 

fully vaccinated and 16 patients are not sure 

vaccinated status while 114 patients are not 

vaccinated. 

In (Table 9) it shows pneumonia associated 

with measles in which 60% were pneumonia 

positive while 40% were pneumonia 

negative.

 

Table 1. Age-wise distribution 

Parameter Frequency Percent Cumulative Percent 

Child 110 61.8 80.9 

Infant 68 38.2 100.0 

Total 178 100.0  

 

Table 2. Gender wise distribution 

Parameter Frequency Percent % Cumulative Percent % 

F 56 31.4 31 

M 122 68.6 100.0 

Total 178 100.0  

 

Table 3. Economic status 

Parameter Frequency % Percent % Cumulative Percent % 

HIGH 18 10.2 55.1 

Middle 54 30.4 70.2 

Poor 106 59.6 100.0 

Total 178 100.0  

 

Table 4. Residence  

Parameter Frequency Percent Cumulative Percent 

Rural 90 50.6 75.3 

Urban 88 49.4 100.0 

Total 178 100.0  
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Table 5. Number of siblings 

No. of siblings 

Age Frequency Percent Valid Percent Cumulative Percent 

Valid 

.0 13 7.3 14.6 14.6 

1.0 9 5.1 10.1 24.7 

2.0 19 10.7 21.3 46.1 

3.0 10 5.6 11.2 57.3 

4.0 19 10.7 21.3 78.7 

5.0 6 3.4 6.7 85.4 

6.0 5 2.8 5.6 91.0 

7.0 6 3.4 6.7 97.8 

8.0 1 .6 1.1 98.9 

9.0 1 .6 1.1 100.0 

Total 89 50.0 100.0  

Missing System 89 50.0   

Total 178 100.0   

 

Table 6. No. of siblings with measles 
 Frequency Percent Valid Percent Cumulative Percent 

Valid 

.0 42 23.6 47.2 47.2 

1.0 17 9.6 19.1 66.3 

2.0 20 11.2 22.5 88.8 

3.0 6 3.4 6.7 95.5 

5.0 3 1.7 3.4 98.9 

6.0 1 .6 1.1 100.0 

Total 89 50.0 100.0  

Missing System 89 50.0   

Total 178 100.0   

 

Table 7. Measles severity 
Measles severity 

 Frequency % Percent % Valid % Cumulative % 

Valid 

 89 50.0 50.0 50.0 

MILD 1 .6 .6 50.6 

Moderate 36 20.2 20.2 70.8 

Severe 52 29.2 29.2 100.0 

Total 178 100.0 100.0  

 

Table 8. Vaccination status 

Vaccination status 

 Frequency % Percent % Valid % Cumulative % 

Valid 

Dose 1 18 10.1 10.1 10.1 

NO 114 64.0 64.0 74.2 

not sure 16 9.0 9.0 83.1 

YES 30 16.9 16.9 100.0 

Total 178 100.0 100.0  
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Table 9. Pneumonia status of the patients 

Pneumonia 

 Frequency Percent Valid % Cumulative % 

No 72 40.4 % 40.4 40.4 

Yes 106 59.6 % 59.6 100.0 

Total 178 100.0 % 100.0  

 

Among vaccine status and factor affecting 

vaccination (Fig. 1). 

Shows pneumonia associated with measles in 

which 60% were pneumonia positive while 

40% were pneumonia negative as shown in 

(Fig. 2). 

Of total, pneumonia rate is high in poor 

families most of the cases were reported in 

poor socioeconomic status, while high 

economic status families reported less 

pneumonia cases as shown in (Fig. 3). 

Of total, wheezing sound labeled in gray area 

while crepitation in blue area and participant 

with no abnormalities in breath sound labeled 

as a green as shown in (Fig. 4).

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1. Vaccine status and factor affecting vaccination 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 2.  Frequency of pneumonia  
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Figure 3. Pneumonia status in different socioeconomic family 

 

Figure 4. Status of auscultatory breath sounds 

Discussion 

The present study aimed to determine the risk 

factors of measles associated with pneumonia 

among children. Their direct burden of 

patients and their families during the 

infectious period. According to our study, 

68.6% of male and 31.4% female patients 

who had complications aged 1 month to 12 
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years were included. An almost a similar 

percentage was reported from another study 

in India, but their prevalence ratio was higher 

than our results which are11.7% male and 

51.5% were female respectively [25]. Our 

study co-relates to another study [25]. Our 

findings are also in line with the observation 

reported rate of measles among male and 

female children admitted at the hospital their 

results showed that 34.8% male and 47.8% 

were female patients [26]. A retrospective 

study in India conducted co-relate with our 

results [27]. A study performed at Peshawar 

showed that among patients’ pneumonia was 

the main complication accounting for 68% 

[24]. Previously in a study conducted in 

Sweden find out that 75% of the patients 

having aged less than one-year have 

pneumonia. Pneumonia is more common 

among boys 40% than girls 21.5% [28]. 

The present study showed that the pneumonia 

rate is high in poor families, most of the cases 

59.6% are poor socioeconomic status, the 

middle family had 30.4% and high economic 

status family were 10.2%.  Similar 

observations have been reported by others 

[29-32]. Our study is also supported by 

another study [33]. Our study is closed 

finding with the finding of [34]. 

The vaccination status of our study showed 

promising results which are 10.11 % 

immunized with a single dose while 100 % 

immunized with a complete course of 

vaccination. Our results co-relate to the study 

of [33]. Results have been reported from a 

study conducted in Karachi [35]. 

Our study reflects data only from a single 

health center it cannot represent the whole 

country. However, it can highlight the 

immunity gap. By the complication of this 

study, the health department will take mass 

immunization campaigns using the measles 

vaccine. Will be using live, attenuated 

measles vaccine for children having age 1 

month to 12 years ago.  It is hoped that this 

effort will eradicate the endemicity of 

measles in our region, but for complete 

eradication of these diseases, it is necessary 

routine immunization of new children's and 

epidemiologic surveillance in this area.  

Conclusion  

The main complication in measles patients is 

pneumonia followed by a loose motion. 

There is also some significant proportion of 

patients vaccinated with dose1 but who do 

not return for a second dose of the vaccine 

because they got measles before 15 months. 

This partially vaccinated problem must be 

noted for health planners. There is also a high 

proportion of no awareness for measles 

vaccination resulting in high rates of measles. 
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