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Abstract 

Background:    Community-acquired pneumonia (CAP) plays a crucial role in under-five 

children’s morbidity and mortality. The impact of CAP became more evident in Upper 

Egypt societies and has placed a substantial burden on already overburdened health and 

community services.  Data on how CAP risk factors interact would be of great value and 

it could be addressed through preventive programs implemented to serve under-five 

children. Objective: This study identified the determinants for CAP in under-five children 

admitted to Aswan University Hospital.  Method: A hospital-based, case-control study 

involving cases of pneumonia among children aged 2–59 months was conducted from 

August 1st, 2019 to August 31st, 2020 at Aswan University Hospital, Egypt. The controls 

consisted of children admitted to the outpatient clinic in the same hospital for elective 

surgery. Children with any comorbidities were excluded. A multivariable regression 

analysis was performed including variables that were significant at p <0.05 in the bivariate 

analysis. Results: The study evaluated 160 children in the case group and 160 children in 

the control group. Underweight (OR=17.18, 95% CI=4.35-37.64), current parental smoking 

(OR=9.54, 95% CI=2.80-32.41), mothers' knowledge score about CAP (moderate 

knowledge OR= 2.23, 95% CI=1.25-9.46, poor knowledge OR=6.11, 95% CI=1.46-8.08) 

and when the distance to the nearest health center > 5 kilometers (OR=4.70, 95% CI=1.3-

16.24) were the significant predictors for CAP. Conclusion: Higher risk for progressing 

community-acquired pneumonia is associated with underweight, current parental smoking, 

poor score knowledge of mothers regarding CAP, and being at a distance > 5 kilometers 

from the home to the closest health center. 

 
Keywords:Case-control study, determinants, pediatric pneumonia, risk factors, under-five 

children. 
 

Corresponding Author: Gehad Ahmed       Email-address: gehad.a7med.gehad@gmail.com 

Introduction 

Despite the global progress in reducing 

under-five child mortality rates over the 

last few decades, an estimated 5.2 million 

children under age five died almost from 

preventable causes in 2019.1 Pneumonia 

remains the leading preventable cause of 

under-five children’s morbidity and 

mortality, representing 15% of overall 

deaths.2  Three quarters of pneumonia 

cases occur in developing countries.3 

Egypt is one of the high burden settings 

where an estimated  death rate of under-

five pneumonia reaches 9.7% in 2016.4  

 Pneumonia is being classified according 

to the setting in which it occurs as 

community-acquired or hospital-acquired. 

The term "community-acquired 

pneumonia" (CAP) is an infection 

acquired outside the hospital in a 

previously healthy child. The diagnosis is 
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based on clinical features related to lower 

respiratory tract infection.5 

In line with Egypt's Vision 2030 for 

Sustainable Development Strategy, many 

efforts are currently underway to improve  

health  care  for under-five children 

aiming to decrease  under-five mortality 

by 50% in 2030.6   

CAP plays a crucial role in under-five 

children’s morbidity and mortality. It has 

a significant burden on parents and on the 

health services in terms of time and 

expenses, making it a serious health 

problem in developing countries 

including Egypt.7  The impact of CAP 

became more evident in Upper Egypt 

societies and has placed a substantial 

burden on already overburdened health 

and community services.8,9  

Indeed, few studies in Egypt have 

explored the determinants of pediatric 

pneumonia. Given the seriousness of CAP 

and variability of potential risk factors in 

under-five children, the current study 

intended to understand whether the 

studied factors could increase the 

vulnerability of previously healthy 

children to acquire pneumonia in one of 

Upper Egypt's health care settings. 

Data on how CAP risk factors interact 

would be of great value and 

it could be tackled through incorporating 

preventive programs implemented to 

serve under-five children in Upper Egypt.  

Therefore, the objective of the present 

study was to identify the determinants for 

CAP in children under 5 years of age 

admitted to Aswan University Hospital, 

Aswan, Egypt. 

Method 

A hospital-based case-control study was 

conducted through the period from 

August 1st, 2019 to August 31st, 2020 at 

the pediatrics department in Aswan 

University Hospital (established in Upper 

Egypt in 2014 with the construction of 

faculty of medicine in Aswan 

governorate). Sample size calculation was 

done using open Epi Info™ program 

version 7.2.01 software, with the 

following parameters: estimated rate of 

51.7% of children exposed to 

overcrowding in the control group,10 80 % 

statistical power to detect an odds ratio 

(OR) equal to 2.0, with an alpha error of 

0.05 and a ratio of 1 case for 1 control. 

The obtained sample size was 150 cases 

and 150 controls. Due to possible dropout 

or refusal, the sample size was increased 

to 160 cases and 160 controls.  

The study adopted total population 

sampling of eligible CAP cases during the 

data collection period. Children in either 

cases or controls were excluded if they 

had any primary comorbidities, such as 

heart, kidney, or liver disease; chronic 

lung disease; congenital lung 

malformation; neuropathy; 

hemoglobinopathies; immunodeficiency 

disorders.  

The case group consisted of children aged 

2 - 59 months admitted to Aswan 

University Hospital, with a clinical 

(cough and/or difficult breathing, with or 

without fever) and radiological diagnosis 

of CAP in accordance with the WHO 

diagnosis criteria: 1)  fast breathing 

(respiratory rate ≥ 50 breaths/minute if 

aged 2–11 months, and ≥ 40 

breaths/minute if aged 12– 59 months); 2) 

a lower chest wall indrawing where their 

chest moves in or retracts during 

inhalation (severe pneumonia); or 3) 

cyanosis and/or inability to feed or drink 

(very severe pneumonia) .2,11 

The control group was composed of 

apparently healthy children who had been 

admitted to the outpatient clinic in the 

same studied hospital for elective surgery 

and did not have prior history or diagnosis 

of upper or lower respiratory diseases at 

the time of enrollment. Controls' 

selections were age and sex-matched. 

Data collection and study tools:  

Data was collected through face-to-face 

interviews with children's mothers using a 

semi-structured questionnaire. To 
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minimize study biases and missing data, 

the study team collected data promptly 

Figure (1) Mothers' knowledge about pneumonia among under-five children in Aswan, 

Egypt, 2019-2020 

after the admission of each case. The 

questionnaire was divided into four 

sections: (1) Socio-demographic 

characteristics including maternal age, 
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parental education, parental occupation, 

residence, etc. (2) Child-related factors 

including age, gender, birth weight, 

immunization, child feeding, and 
Table (1) Socio-demographic factors of children under-five years in Aswan, Egypt, 2019-2020 

NB. A Chi-square test was used with categorical variables.                                     * Fisher exact test 

illnesses.  In addition to clinical data 

obtained from child’s medical record e.g., 

weight, and height/length. (3) Mothers’ 

knowledge about CAP in children. This 

section was assessed using four questions 

about definition, symptoms, risk factors, 

and family-level preventive strategies of 

pneumonia.12 Each question had multiple 

choices and mothers were encouraged to 

choose as many correct choices as 

possible for every question. Each 

correctly selected choice had a score of 1, 

and each wrongly selected and ‘don’t 

know response’ had a score of zero. The 

total score for knowledge was calculated 

and ranged from 0 to 21 items. Mothers’ 

knowledge was classified using modified 

Bloom’s cut-off point, as good if the score 

was between 80% and 100% (17–21 

items), moderate if the score was between 

50% and 79% (11–16 items), and poor if 

the score was less than 50% (< 11 items).  

The Cronbach’s alpha of this knowledge 

scale was 0.8. (4) Household living 

conditions including a variety 

of factors related to pneumonia as 

Variables 

Cases 

(n= 160) 

Controls 

(n=160) 
 

P-value 
N (%) N (%) 

Education of the mother: 

 

<0.001 

 

 Basic education   

/Illiterate/literacy classes  
22 (13.8) 7 (4.4) 

 Secondary /technical  117 (73.1) 77 (48.1) 

 University degree/higher 21 (13.1) 76 (47.5) 

Age of mother (years) 

 

0.953 

 18-25 14 (8.8) 15 (9.4) 

 25-35 110 (68.8) 111 (69.4) 

 >35 36 (22.5) 34 (21.3) 

Education of the father 
 

 

<0.001 

 

 Basic education 

/Illiterate/literacy classes  
22 (13.8) 10 (6.3) 

 Secondary /technical  114 (71.3) 85 (53.1) 

 University degree/higher 24 (15.0) 65 (40.6) 

Occupation of the mother 
 

<0.001 
 Working for cash 13 (8.1) 46 (28.7) 

 Not for Working for cash 147 (91.9) 114 (71.3) 

Occupation of the father 

 

 

<0.001 

 Skilled /unskilled work or 

farming 
40 (25.0) 12 (7.5) 

 Technical/ assistant/private 

business             
87 (54.4) 53 (33.1) 

 Professional /manager 33 (20.6) 95 (59.4) 

Residence 
 

0.041 
 Rural 31 (19.4) 17 (10.6) 

 Urban 129 (80.6) 143 (89.4) 

Family type 
 

0.080 
 Nuclear 141 (88.1) 150 (93.8) 

 Extended 19 (11.9) 10 (6.3) 
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paternal smoking, household crowding, 

indoor air pollution, sunlight exposure, 

and the distance to the nearest health care 

facility. The questionnaire was revised by 

an expert pediatrician, and a pilot test of 

Table (2) Child-related factors of children under-five years in Aswan, Egypt, 2019-2020 

NB. A Chi-square test was used with categorical variables. * Fisher exact test. †Nutritional status  ( weight 

for age) was classified according to WHO child growth standards using the -2 Z-score cutoff point into a 

very low/ low weight for age and normal weight for age, Z score calculation was done through WHO 

anthro.45‡the result includes 100 % of those selected in the preceding variable.

 

the questionnaire (n=30) was applied.  

The study tool was sufficiently clear, and 

no adjustment was needed. Pilot study 

participants were not excluded from the 

main work. 

 

Variables 

Cases 

(n= 160) 

Controls 

(n= 160)  

P-value 
N (%) N (%) 

Weight for age (z score): †  

<0.001 < - 2 z score 76 (47.5) 18 (11.2) 

≥ - 2 z score 84 (52.5) 142 (88.8) 

Age of the child in a completed month: 

Median (25th, 75th centile) 12 (3-30) 12 (3-30) Matched  

Birth weight of the child: 
 

0.132 
<2500 gram 25 (15.6) 16 (10.0) 

≥2500 gram  135 (84.4) 144 (90.0) 

Exclusive breastfeeding:  
 

0.001* 
Yes 144 (91.3) 158 (98.8) 

No 16 (8.8) 2 (1.3) 

Birth order of the child 

 

<0.001 

1st Order 29 (18.1) 63 (39.4) 

2nd or 3rd 106 (66.3) 85 (53.1) 

4th or more 25 (15.6) 12 (7.5) 

Daycare attendance: 
 

<0.001 
Yes 15 (9.4) 50 (31.3) 

No 145 (90.6) 110 (68.8) 

Direct contact between child and persons with upper respiratory tract 

infection last days: 
0.002 Yes 39 (24.4) 18 (11.3) 

No 121 (75.6) 142 (88.8) 

History of lower respiratory tract infections (bronchiolitis /pneumonia) in 

the last year: 
<0.001 

Yes 60 (37.5) 104 (65.0) 

No  100 (62.5) 56 (35.0) 

Admission to the hospital last year diagnosed with pneumonia: ‡ 
 

0.044 
Yes 26 (43.3) 29 (27.9) 

No 34 (56.7) 75 (72.1) 

Proper immunization according to EPI: 

0.186 Yes 150 (93.8) 155 (96.9) 

No 10 (6.3) 5 (3.1) 

Antenatal care during pregnancy: 

0.102 Yes 143 (89.4) 151 (94.4) 

No 17 (10.6) 9 (5.6) 
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Statistical analysis  

The collected data were coded 

and entered using IBM SPSS software 

(SPSS forWindows, version 26.0, SPS

SInc., Chicago, IL, USA). Descriptive 

Table (3):  Household living conditions of children under-five years in Aswan, Egypt, 2019-

2020 

NB. A Chi-square test was used with categorical variables. * Fisher exact test. §The household crowding 

index was defined as more than seven persons per household.30 || The results include 100 % of those selected 

(yes) in the preceding variable.  

statistics were computed for all variables. 

Qualitative variables were presented in 

frequency and percentages. For 

quantitative variables, mean and standard 

deviation were calculated for normally 

distributed variables; and median (25th, 

75th centile) for not normally distributed 

variables. Inferential statistics were 

performed; Chi-Square was used for the 

analysis of categorical data. Whenever 

Chi-Square was not valid, Fisher Exact 

Test was used for 2x2 tables. Logistic 

regression analysis was used to predict the 

association between the studied exposures 

and a binary outcome (presence of CAP). 

All statistical analyses were done using 

two-tailed tests. A p-value of less than 

0.05 was statistically significant. 

Ethical considerations 

Variable 

Cases 

(n= 160) 

Controls 

(n=160) 
 

P-value 
N (%) N (%) 

Smoking of the parents 

<0.001 Yes 104 (65.0) 36 (22.5) 

No 56 (35.0) 124 (77.5) 

The distance between the home and the nearest health center 

<0.001 ≤5 kilometers 71 (44.4) 106 (66.3) 

>5 kilometers 89 (55.6) 54 (33.8) 

Household crowding (>7 people in the household) § 
 

0.011* 
Yes  13 (8.1) 3 (1.9) 

No  147 (91.9) 157 (98.1) 

Exposure to sunlight 
 

0.025 
Yes 76 (47.5) 96 (60.0) 

No 84 (52.5) 64 (40.0) 

Exposure time to sunlight last month|| 

<0.001 ≥30 minutes  51 (67.1) 86 (89.6) 

<30 minutes 25 (32.8) 10 (10.4) 

Availability of ancient mud oven: 
 

0.018 
Yes  27 (16.9) 13 (8.1) 

No  133 (83.1) 147 (91.9) 

Smoke factories in surroundings 
 

0.006* 
Yes 10 (6.3) 1 (0.6) 

No 150 (93.8) 159 (99.4) 

Agricultural farms in the surroundings: 
 

0.001 
Yes 29 (18.1) 10 (6.3) 

No 131 (81.9) 150 (93.8) 

Poultry in the house: 
 

0.028 
Yes 31 (19.4) 17 (10.6) 

No 129 (80.6) 143 (89.4) 
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The Ethics Review Committee of Aswan 

Faculty of Medicine approved the study 

and the head of the pediatrics department 

gave his official approval as well. Verbal 

consent was obtained from the children’s 

mothers after they were informed about 

the objectives of the study. 

Confidentiality and privacy of the data 

were assured.  At the end of each 

Table (4) Pooled regression model of determinants of community-acquired pneumonia among 

children under-five years in Aswan, Egypt, 2019-2020 

 

Variable 
Adjusted 

OR 
P-value 

95% C.I. 

Lower Upper 

Weight for age (z score): (Ref = ≥ - 2 z score)     

< -2 z score 17.18 0.001 4.35 37.64 

Smoking of the parents: (Ref = No)     

Yes 9.54 <0.001 2.80 32.41 

 Mothers’ knowledge score about CAP: (Ref = Good 

knowledge) 
0.001   

Moderate knowledge 2.23 0.017 1.25 9.46 

Poor knowledge 6.11 0.001 1.46 8. 08 

The distance between the home and the nearest 

health center: (Ref = ≤ 5 kilometers) 
    

>5 kilometers 4.70 0.014 1.36 16.24 

Exposed time to sunlight last month: ¶ (Ref = ≥30 

minutes) 
    

<30 minutes 4.65 0.113 0.69 13.25 

Education of the mother: (Ref= University 

degree/higher) 
 0.529   

Illiterate/ literacy classes /Basic education 4.19 0.317 1.25 16.46 

Secondary /technical  1.89 0.370 1.46 7.70 

Occupation of the mother: (Ref = not Working for 

cash) 
    

Working for cash 0.33 0.248 0.05 2.13 

Occupation of the father: (Ref = professional 

/manager) 
 0.111   

Skilled /unskilled work or farmer 2.51 0.335 0.38 16.41 

Technical/ assistant/private business             4.01 0.036 1.09 14.64 

Admission to the hospital last year diagnosed with 

pneumonia: ** (Ref = No) 
    

Yes 2.27 0.195 0.65 7.90 

Agricultural Farms in the surroundings: (Ref = No)     

Yes 1.06 0.950 0.13 8.53 

Constant  0.000   
¶ includes who was exposed to the sun last month. **includes who had pneumonia last year. Knowledge score 

above 80% is considered "good", "moderate" if the score was between 50 and 79% and below 50% as "poor".  

interview, CAP cases were advised about 

preventive measures and how to follow 

their treatment. 

Results  

The study included 320 children: 160 

cases and 160 controls. The median age 

(25th, 75th centile) of the children was 12 

months (3-30). About 40.4% (n=60) of 

children in both groups were below six 

months of age.  Slightly more than half of 

the two groups were males 54.4% (n=87). 

Nearly 80% in both groups were living in 
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Aswan city. The mean hemoglobin level 

of cases was 9.95±1.29.   

Concerning mother's knowledge about 

pneumonia, all mothers (100.0%) heard 

about pneumonia, however, lack of 

mother's knowledge was evident among 

mothers of cases’ group as shown in 

figure (1). The total score of Mothers’ 

knowledge about CAP was 8.4 ± 3.97 

among cases vs. 14.93 ± 4.41 among 

controls (p <0.001).  

The bivariate analysis indicated that 

sociodemographic variables such as 

maternal education, paternal education, 

father occupation, mother occupation, and 

rural residence were associated with CAP 

in the children table (1).  

CAP was significantly associated with 

underweight (low/very low weight for 

age), lack of exclusive breast-feeding, 

high birth order, day-care attendance, 

history of direct contact with a person 

infected with upper respiratory tract, and 

history of hospital admission with 

pneumonia as shown in table (2). 

However, there was no significant 

association between CAP and 

immunization status or antenatal care 

attendance.  

Regarding household living conditions, 

all the studied variables in table (3) were 

found to be significantly associated with 

CAP. 

Binary logistic regression models were 

fitted one after the other. Significant 

variables at the bivariate level were 

mainly included in the primary models. 

The pooled model contained all 

significant variables in the primary 

models. Table (4) demonstrates the 

significant predictors for CAP in the final 

model, in which the underweight 

(OR=17.18, 95% CI=4.35-37.64), current 

parental smoking (OR=9.54, 95% 

CI=2.80-32.41), mothers' knowledge 

score about CAP (moderate knowledge 

OR= 2.23, 95% CI=1.25-9.46, poor 

knowledge OR=6.11, 95% CI=1.46-8.08) 

and distance to the nearest health center > 

5 kilometers (OR=4.70, 95% CI=1.3-

16.24) were the significant predictors.  

Discussion 

Most of the conditions related to CAP in 

under-five children are mainly 

preventable and modifiable factors.2,13 

To implement preventive measures, it is 

necessary to detect determinants for this 

type of pneumonia at first. 

The current study revealed that low 

maternal education (not getting a 

university degree) was associated with 

CAP. This was consistent with the 

findings of earlier studies which showed 

that maternal education was inversely 

related to the incidence of pneumonia.14–

17   Indeed, this is attributed to the level of 

maternal knowledge about pneumonia.18 

Well-educated mothers can identify the 

disease and seek care as early as 

possible,17  as well as provide more care 

for their children. 19 Inversely, low 

paternal education may hinder 

understanding the severity of the disease 

and how to use health services.20 However, 

in the current study, the association 

became insignificant in the pooled model. 

Similarly, a case-control study conducted 

in Alexandria, found that the association 

between pneumonia and low maternal 

education failed to continue within the 

final model.21  

According to some studies, there is no 

relationship between mother's or father's 

occupation and CAP in Egyptian 

children,17,21 and Kenyan children.15 

Similarly, mother's work was not a 

significant predictor in the final model of 

the current study. A  Brazilian study 

observed that children whose mothers 

work outside the home were more likely 

to have children with CAP.22 On the other 

hand,  this variable was a protective factor 

against lower respiratory tract infections 

(LRTI) in Brazil.23 Working mothers may 

influence the family income and 

socioeconomic status. In Egyptian 
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children, low family income was found to 

be associated with severe LRTI.17 

On the other hand, the regression analysis 

found that children whose parents work in 

skilled /unskilled work or farming were 

four times more to get pneumonia 

compared to children whose parents work 

in higher jobs. This finding was in 

agreement with a study that was 

conducted in Tanzania.24 The family's 

income and, as a result, the household 

living conditions are influenced by the 

work type. Low-wage employment 

eventually became a risk factor for 

pneumonia because it leads to the use of 

unsanitary cooking practices, indoor air 

pollution, and food inaccessibility, and 

resulting in  childhood malnutrition.24 

In agreement with a study that was 

conducted in Egypt by Azab et al.,17 the 

current study exhibited a significant 

association between rural residence and 

occurrence of CAP cases in the bivariate 

analysis,  but this association became 

insignificant in multivariable analysis. 

Most of the studied children resided in 

Aswan city, the location of the studied 

hospital at the time. Regardless, the 

difference seen between rural and urban 

areas was explained by the access pattern 

to health services, socioeconomic living 

conditions, and type of education.17 In 

Assiut's study, there was no significant 

association between rural residence and 

CAP.9 Inconsistently, the urban residence 

was found to be a risk factor for CAP 

cases in children under the age of five in 

Finland.25 

The current study found that underweight 

was the highest significant predictor of 

community-acquired pneumonia in the 

final regression model.  

Several studies have found a significant 

association between being underweight 

and the development of pediatric 

pneumonia.24,26 Undernutrition impairs 

the immune system and its functions 

making the child more prone to infections 

and by the same way infections lead to 

undernutrition.27  Contrary to the current 

results,  a Brazilian case-control study 

found no significant association between 

underweight and pneumonia.19  

Unlike previous studies that reported a 

significant association between CAP and 

lack of exclusive breastfeeding.18,28,29 The 

current study and two other studies 

revealed no significant association 

between CAP cases and exclusive 

breastfeeding.15,19  

High birth order of 4 or more was reported 

as a risk factor for pneumonia incidence 

among children.21  Contrarywise, the 

current study did not find any significant 

association in multivariable analysis. A 

large number of children in a family 

makes it difficult to provide appropriate 

care to them, resulting in household 

crowding, which is a definite risk factor 

for pneumonia.21 

In agreement with other Egyptian studies, 

it was also observed that daycare 

attendance was not associated with 

pneumonia.30,31  This could be explained 

by the fact that the time spent in the 

daycare centers was limited, limiting the 

chance for more contact.32  

Indeed, incomplete vaccination was 

identified as a significant predictor for 

under-five CAP.18 In contrary to these 

results and consistent with another case-

control study,15 we found no significant 

association between CAP and incomplete 

vaccination. In the current study, 93.8% 

of children among the case group have 

been immunized properly according to 

EPI versus 96.9% of children among the 

control group, and this was in agreement 

with the percentage of coverage of EPI in 

Egypt which was over 90%.33 

In the present study, consistent with the 

results of Rashad et al.,34 it was found 

that the mean hemoglobin level among 

pneumonic studied children was low 

(9.95±1.296 and 9.5 ± 1.1 respectively). 

This can be explained by the fact that low 

hemoglobin level hinders the oxygen 

delivery leading to poor tissue 
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oxygenation in the lungs.5 

In line with several studies that 

investigated the effect of mothers' 

knowledge on pneumonia incidence,35–37 

the study recognized low maternal 

knowledge as a significant predictor for 

the incidence of pneumonia in under-five 

children. When mothers fail to understand 

the seriousness of the disease, many 

children with pneumonia are unable to 

receive health services at the right time.12  

It is affirmed that under-five mortality can 

be reduced by identifying CAP symptoms 

and signs by the mothers at the earliest.38 

Hence, a good mother's knowledge may 

reduce the occurrence of pneumonia in 

under-five children. Strengthening the 

family’s capability to identify danger 

signs has been supported by the WHO and 

UNICEF.39   Awareness should be 

provided across mass media, so many 

invaluable lives can. be protected. 

Current parental smoking increases the 

odds of CAP incidence by 9.5 folds in our 

study. This finding was consistent with 

previous studies in different countries 

including Egypt which have revealed that 

current parental smoking increases the 

incidence of pneumonia in children.16,21,30 

Current parental smoking leads to 

respiratory infections especially for their 

children because the immune system is 

not fully developed in the children. 

Moreover, exposure to passive smoking 

damages the epithelium, increases the 

probability of pathogens adherence to the 

respiratory tract epithelium, and impairs 

protective mechanism such as 

mucociliary clearance.20 

The current study and Onyango et al 

study,15 found that long-distance >5 

kilometers from the home to the nearest 

health center was a significant 

determinant for CAP (OR=4.7, and 

OR=1.80 respectively). Long-distance to 

health care services was the main 

challenge to children receiving care.40  

Contrary to what is proved that there is a 

significant association between household 

crowding and incidence of childhood 

pneumonia.21,41 The current study and 

Ngocho et al.24 found no 

significant associations between CAP in 

under-five children and household 

crowding. This was explained by the fact 

that general crowding is not a significant 

factor in the incidence of pneumonia, or 

that crowding is so standardized that it 

cannot be classified as the main predictor 

of pneumonia in a case-control study.42 

Exposure to the sun for less than 30 

minutes per day was significantly 

associated with the incidence of under-

five pneumonia in New Zealand.26 This 

finding was observed in our primary 

regression model only. Another research 

in Cairo found no evidence of an 

association between childhood sun 

exposure and pneumonia.43 Spending 

more time outside decreases the time that 

would be spent inside the home, 

consequently decrease the exposure to 

other environmental factors as dampness, 

indoor air pollution, and household 

crowding.26 Also, less sun exposure 

decreases vitamin D level which is 

associated with pneumonia incidence.44  

Overall, results from the study setting, 

indicated that most CAP determinants 

could be avoided. When the present 

results were compared with the findings 

of previous studies, it was clear that most 

of the classical risk factors were included 

in the sample population. Still, additional 

risk factors should be investigated in new 

etiological studies.  

 

Conclusion and recommendation   

From the potential determinants of 

community-acquired pneumonia that 

were investigated in the current study, the 

study identified higher risk for 

progressing to CAP in under-five children 

is associated specifically with 

underweight, current parental smoking, 

poor score knowledge of mothers 

regarding CAP, and distance more than 5 
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kilometers from the home to the closest 

health center. 

As a result, health care consultants should 

collaborate with community members to 

improve child nutritional status, raise 

awareness about the effects of parental 

smoking and urge parents to stop, and 

educate mothers about the symptoms, risk 

factors, and family-level pneumonia 

preventive measures. Moreover, 

equipping all areas with qualified health 

centers will result in a reduction in 

complicated cases and the ability to 

initiate care before cases need hospital 

admission. Overall, they can play a 

significant role in reducing CAP in upper 

Egypt.  

 

Limitations of the study: The hospital-

based nature of the study could limit the 

generalizability of the findings. Case-

control studies, in general, may be subject 

to recall biases. The other limitations were 

related to incomplete data of almost all 

hospital records. Some parameters such as 

hemoglobin level were not available in all 

participants and their role might be 

underestimated. It was difficult to assess 

the role of lab markers in pneumonia 

incidence among children such as serum 

zinc, Vitamin D levels as few lab 

investigations were performed for the 

outpatient sample. 
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