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Abstract

Background: pneumonia is still one of the top leading causes of death among children
worldwide especially in low and middle-income countries, children under-five years most
age group affected by pneumonia, there are several risk factors for pneumonia among under-
five children, by identification of these risk factor may mitigate the occurrence and spread
of pneumonia.

Aim: to assess the main risk factors associated with pneumonia among under-five children
in Gaza Strip, in order to develop effective prevention strategies and a better understanding
of the underlying risk factors.

Methodology: Hospital-based matched case-control study, the study population are children
aged 1-59 months in Gaza Strip coming to governmental hospitals (EI- Nasser Hospital,
Mubarak hospital for Children, and Al- Agsa Martyr Hospital) during the data collection
period, with a sample size 338 children (169 case and 169 control), nonrandomized
convenient sample method, the data was being collected by used interviewed questionnaire,
the data analyzed by using SPSS version 25, t-test, Pearson's chi-squared test, and Logistic
regression analyses were used to identify factors that affected pneumonia cases compared to
controls among the study children, the P-value was considered significant at P < 0.05 and
not significant at P > 0.05.

Result: The mean age of the children was 18.82+17.53 months (cases) and 18.72+17.09
months (control) with a range of 1-59 months. There were several factors were found to be
associated with pneumonia: maternal occupation status (employed mother) (OR = 10.77,
95% Cl, 3.74- 31.08; P-value 0.000), Birth order 2" -3 (OR =2.12; 95% Cl, 1.09-4.13; P-
value 0.026), birth order > 4 (OR = 2.32; 95% Cl, 1.31-4.1; P-value 0.004), type of delivery
cesarean section (OR = 1.91; 95% ClI, 1.22-2.99 ; P-value 0.005), prematurity (OR = 2.18;
95% ClI, 1.08-4.41; P = 0.030), Admission to Neonatal Intensive Care Unit (OR = 2.54; 95%
Cl, 1.42-4.55; P-value 0.002) History of mechanical ventilation (OR =2.18 ; 95% CI, 1.08-
4.41 ; P-value 0.030), History of recurrent Lower respiratory tract infection (OR = 1.9; 95%
Cl, 1.1-3.3; P-value = 0.022), History of hospital admission due to Lower respiratory tract
infection (OR = 4.94; 95% CI, 2.95-8.28; P-value 0.000), History of bronchial asthma or
wheezing episodes (OR = 2.04; 95% ClI, 1.14-3.66; P-value 0.016), History of neurological
disease (OR = 2.88; 95% ClI, 1.54-5.4; P-value 0.001), mild wasting (OR = 4.28; 95% ClI,
1.7-10.8; P-value 0.002), (OR =4.28; 95% CI, 1.7-10.8; P-value 0.002), moderate wasting
(OR = 3.2; 95% CI, 1.57-6.5; P-value 0.001), sever wasting (OR = 7.42; 95% CI, 2.09-
26.35; P-value 0.002), mild stunting (OR = 2.76; 95% CI, 1.49-5.13; P-value 0.001),
moderate stunting (OR = 3.54; 95% ClI, 1.79-6.98; P-value 0.000), sever stunting (OR =
16.5; 95% CI, 2.09- 130.03; P-value 0.008), Underweight (OR = 2.87; 95% CI, 1.74-
4.71; P-value 0.000),and exposure outdoor air pollution (Electrical generator near residency
(OR =4.61; 95% ClI, 1.29- 16.49; P-value 0.019), and Factory/ petrol station near residence
(OR = 2.55; 95% ClI, 1.08-6; P-value 0.032)).

Conclusion: Identification of pneumonia’s risk factors could help in decrease the occurrence
of the disease, This study investigated the main risk factors of pneumonia among under-five
children in the Gaza Strip, which include (parental sociodemographic factors, maternal and
child-related factors, and environmental factors), the results showed several factors had a
significant association with the occurrence of pneumonia among under-five children, most
of these factors were modifiable, by correction of these factors could decrease the burden of
pneumonia.
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Chapter One

Introduction
1.1 Background

Pneumonia remains one of the most common leading cause of death around the world,
globally lower respiratory tract infection and pneumonia are the fourth leading cause of death
for all age groups, while in the low income country considered the second leading cause of
death for all age groups (World Health Organization [WHQ], 2020), despite there is a decline
in morbidity and mortality rate of pneumonia among under-five children but it still high and
it considered one of the top leading cause of death among under-five years’ children in low
and middle income countries unlike high income country (Dadonaite and Roser, 2019),
Under-five mortality (UFM) an important indicator of child health, respiratory
infection and congenital anomalies are the most common causes of death among
under-five children (Waterston and Nasser, 2017), yearly pneumonia kills more than
800,000 children under five years’ age (United Nations International Children's Emergency
Fund [UNICEF], 2021), according to Ministry of Health (MOH) annual report in 2022
mortality rate among children from 1 to under 5 years is 0.6/1000 live birth, pneumonia is
the 8™ cause of death in this age group, infant mortality rate 10.8/1000 live birth, respiratory
disorders is the 4™ leading cause of death among this age group, the UFM was 13.6/ 1000
live birth.

Pneumonia is one of the most common prevalent infectious disease among under five-
children worldwide there are 1400 pneumonia cases per 100,000 children every year
(UNICEF, 2021), unfortunately, more than the half of pneumonia cases (around 57%)
considered sever cases and need hospitalization, the most common factors for hospitalization

are low oxygen saturation (SpO2) lower than 92% and wasting (Bhat et al., 2021).

There are several risk factors for pneumonia, children with immune compromised have a
higher chance to have pneumonia more than children whose immune system functioning
well. (WHO, 2021), in a prospective study conducted in Brazil results shown that poverty is
a risk factor for pneumonia especially among children, poor children suffer from
malnutrition and other diseases accompanied with poverty, children in poor area have more
risk to develop pneumonia than children in higher income areas (Thorn et al., 2011).



1.2 Problem statement

Despite the advancement in medical, laboratory and radiological tests pneumonia has a high
morbidity and high mortality rate in low and middle income countries (developing countries)
so that it considers as a public health problem (Izadneghader, et al 2013), by reviewing the
literature pneumonia among under five-children considered as a public health problem in
low and middle income countries whereas Palestine one of these countries, which make
pneumonia public health problem also in Palestine especially in the Gaza Strip, by reviewing
the admission daily report in pediatric department at Al-Agsa Martyrs hospital the
percentage of admitted cases due to pneumonia during the period from 1%t Oct. 2021 to 31°t
March 2022 was 14.4% from all admitted cases.

In Palestine especially in Gaza Strip there is a scarcity of studies about risk factors of
pneumonia among under-five children, also no clear information or statistics about
pneumonia’s incidence, also the problem lies because the population census in Palestine
especially in the Gaza Strip contain a high percentage of children (under 18 years),
particularly under-five children who are expected to have pneumonia more than other

individual in the other age groups.

1.3 Study justification

This study is important for several factors. Firstly, helps to fill the gap in information that
existed, increases the level of awareness about pneumonia among under-five children, and

this study will be a base study for further studies on this topic.

Secondly, the identification of disease risk factors helps minimize the occurrence of disease,
and also decreases the number of admitted cases to the hospital, in order to improve the

children’s health and prevent disease.

Finally, the identification of pneumonia risk factors is important to decrease the burden on
healthcare facilities (by decrease inpatients number), healthcare personnel (by decrease
efforts), children’s families (by decreasing out-of-pocket expenditure on medication), and

the community (by prevent transmission of communicable disease).



1.4 Study objective

1.41 Aim

To assess the main risk factors associated with pneumonia among under five children in
Gaza Strip, in order develop effective prevention strategies and better understanding of the

underlying risk factors.

1.4.2 Specific objectives

e To identify pneumonia’s risk factors among under five children in Gaza Strip.

e To identify common sociodemographic risk factors for pneumonia among under five
children.

e To assess the relationship between socio-demographic characteristics and the
occurrence of pneumonia among under five children.

e To assess the relationship between environmental factors and the occurrence of
pneumonia among under five children.

e To assess the relationship between child physiological and nutritional factors and the
occurrence of pneumonia among under five children.

e To explore the difference of risk factors among cases and control of the study

e To set recommendations that will help minimize the incidence of pneumonia among

under five children.

1.4.3 Research questions

e What are the main risk factors of pneumonia among under five years’ children?

e What are the most common socio-demographic risk factors for pneumonia among under
five children?

e Is there a relationship between some parental characteristics (education, occupation,
age) and the occurrence of pneumonia among under five children?

e Is there a relationship between some child's characteristics (age, type of delivery,
feeding pattern, nutritional status) and the occurrence of pneumonia among under five
children?

e What are the most common environmental risk factors for pneumonia among under five

children?



e Is there a relationship between environmental risk factors like indoor smoking,
crowding, type of housing) and the occurrence of pneumonia among under five

children?

1.5 Context of the study

1.5.1 Geographical and demographical context

Palestine geographically around 27,000 Km2 bounded by Mediterranean Sea from the
west, Jordan river from the east, Lebanon from the north and EI Agaba gulf from the

south as shown in the map (annex 1)

For extended period, the Israel occupation territory occupied Palestine in 1948,
Palestinian where displaced from their land to refugee camps inside and outside
Palestine, in refugee camps distributed in Gaza Strip (Annex 2), West bank, Lebanon,
Syria and Jordan, then in 1967 the Israel occupation territory return and occupied Gaza

Strip, West Bank and East Jerusalem as they called.

The total Palestinian population is about 5,227,193 in the Gaza Strip and West Bank,
distributed as the following in the Gaza strip (365 Km?) the total population 2,106,745
and west bank (5,661 Km?) the total population 3,120,448. Gaza strip is considered one
of the highest population density in the world, and it consists of five governorates Rafah,
Khan-Younis, Der-El-Balah (middle governorate), Gaza and North Gaza governorate
(PCBS, 2021), according to MOH annual report in 2020 the fertility rate in Gaza Strip
3.3 birth for women in reproductive age, crude birth ratio 26.5/ 1000, children under-
five years are 15.2% from total population (MOH, 2022).

Children group is the largest portion of Palestinian population its nearly the half of the
community there are about 2,311,396 children in Palestine, children population comprise
44% from total population, under five age group are nearly 718,923 children in Palestine,

they are comprising 31.1% from total children population in Palestine (PCBS, 2021).

1.5.2 Socioeconomic context

Palestine is considered one of the low-income countries, it has many crises the most
important cause of the socioeconomic crisis is the occupation, political deviation and

decrease in donation from outside, this is worsening the condition, Palestine suffer
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from poverty a rate around 52% and unemployment around 50% (United Nation
Conference on Trade and Development [UNCTAD], 2019).

People in the Gaza Strip have suffered from blocked for more than 15 years, which
has tragedian consequences on their life, It create a state of isolation from the rest of
Palestine and even the rest of the world also, by constricting the movement of people
across the borders and constrict the movement of goods and essential drugs, number
of problems arise in this period of time, like cut off the electricity power, obstructs
patients’ movement abroad to receive necessary treatment, deterioration of economic
status as manifested by increase the unemployment rate, and the obstacles face the
fishing and agriculture (OCHA, 2022).

Furthermore, besides the blockade and restriction of the movement, the Gaza Strip
was exposed to three destructive wars in 2008, 2012 and 2014, the cost of these wars
was many of murders, casualties and destruction of the houses and buildings, the war
in 2008 led to the loss of over 60% of Gaza's total capital stock , and in a similar vein,
the war in 2014 resulted in damage equivalent to 85% of the capital remaining after
the previous war, indeed Israeli occupation, closures, and wars worsen the economic
status in Palestine especially in the Gaza Strip and increase the poverty rate
(UNCTAD, 2020)

1.5.3 Palestinian Health Care System

Palestinian health care system consists from four main providers: ministry of health
(MOH), UNRWA, non-governmental organizations (NGOs) and private sector, MOH is
the main health care provider in Palestine. According to the MOH annual report in
2022, in Gaza Strip MOH provides primary health care (PHC) in 52 health centers,
secondary health care in 13 hospitals, UNRWA provides health care for refugees,
mainly provide PHC at 22 UN clinic, non-governmental organizations (NGOs) provide
PHC at 19 health care centers, secondary and tertiary health care in 17 hospitals.

Private sector provides secondary and tertiary health care in 3 hospitals.

Palestinian health care system provides various child care programs like vaccination
and school health programs, provided by MOH and UNRWA in PHC centers and

outreach clinics.



The main provider of secondary health care for children in Gaza Strip is MOH, there
are 377 bed for inpatients children distributed over hospitals, pediatric hospitals in
Gaza Strip (Al-nassr Pediatric hospital which is a general hospital and Al-Rantesy
Special Pediatric hospital), beside Mohammad EL-Dora hospital which provide
general pediatric services, cardiac care services and intensive care, while other
governmental hospitals (Al-Agsa Martyrs, Gaza European Hospitals, Naser Medical
Complex Hospital and Bet-Hanoon hospital) include either medical or surgical
pediatric departments or both. Children with medical or surgical disorders admitted to

governmental hospitals.



Chapter Two

Conceptual Framework and Literature Review
2.1 Conceptual framework

The conceptual framework of this study illustrate the main risk factors for pneumoniaamong
under-five years’ children, as shown below, the conceptual framework was developed after
reviewing the literature, risk factors categorize into three categories, sociodemographic

factors for parents, environmental factor, and personal and nutritional factors.
- Parental socio-demographic factors

In this study the researcher will try to investigate the relationship between parental socio-
demographic factors and pneumonia, these factors include father/mother age, educational
level (preparatory, secondary or university) occupational status (worker, unemployed or

employee), family type, and income.
- Maternal and child related factors

Because multiple and complex maternal and child's related risk factors are associated with
respiratory diseases and pneumonia; the study concentrate on these factors and grouped it
in three groups, first group of variables is natal history and postnatal risk factors included:
birth order, birth weight, type of delivery, prematurity, exposure to delivery complications,
history of admission to NICU, history of mechanical ventilator nutritional status, pattern of
feeding, and vaccination status, the second group is history of lower respiratory tract
infection (RTI) included: history of pneumonia in the first month of life, history of recurrent
lower RTI, history of admission due to lower RTI, history of bronchial asthma or wheezing
episodes, history of upper respiratory tract infection (URTI), presence of chronic disease,
and history of neurological disease, and the third group is feeding history and nutritional
status included: type of feeding, supplementation, wasting, stunting, under weigh and

anemia.
- Environmental factor

Many environmental factors help/play a role in the occurrence and transmission of

respiratory and other infectious diseases, the environmental factors under investigation in

8



this study were indoor air pollution (smoking by parents, type of fuel for cocking), outdoor
air pollution (electrical generator near residency and factory/petrol station near residence)
type of housing, type of house roof, availability of basic sanitation, presence of cattle near
house, presence of birds kept inside house, pits kept inside house, molding spots in the house,
child hygiene (washing bed covers and lining and exposed it to sun light), house ventilation,

and crowding.
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2.2 Literature review

2.2.1 Definition of pneumonia

Pneumonia is an inflammation of lung tissue, its considered infectious disease caused by
bacteria such as streptococcus pneumonia which considers the most common cause of
bacterial pneumonia among children, virus infection or fungi infection, it may cause by

noninfectious causes such as foreign body aspiration (Kliegman, 2020).

WHO classified pneumonia as severe pneumonia and not severe pneumonia, severe
pneumonia is diagnosed when SPO2 is less than 90%, severe RDS, or pneumonia
accompanied by poor feeding or convulsions, needs hospitalization, but not severe
pneumonia characterized by tachypnea and chest in-drawing, no need for hospitalization
home care enough (WHO, 2013).

Pneumonia also classified according to the site of acquisition into four categories according

to Up-to-date website:

e Community-acquired pneumonia (CAP): defined as pneumonia occurred outside of
health care facilities, viral infection is the most common etiology of CAP among the
children and adolescents (Rueda, et al 2022)

e Nosocomial pneumonia: infection which occurred in the hospital, which includes:

» Hospital-acquired pneumonia (HAP): pneumonia occurs after 48 hours of
admission to the hospital, it increases the burden on the hospital which increase
the length of stay and charges, it even causes patients death (Giuliano, Baker and
Quinn 2018)

> Ventilator-associated pneumonia (VAP): pneumonia occurs after 48 hours of

endotracheal intubation.

e Healthcare-associated pneumonia (HCAP): pneumonia occurred in health care

settings or after a recent discharge from the hospital.

2.2.2 Signs and symptoms of pneumonia

Signs and symptoms are varying according to the severity of the infection, the most common

symptoms are cough, fever and tachypnea, in some cases poor feeding and lethargy are

11



presenting, doing physical examination and check vital signs to assess if their fever or
difficulty of breathing by assessment of the respiratory rate if their tachypnea or not, nasal
flaring and chest in-drawing, auscultation if there decreased air entry or not, radiological
test, blood test, if the child has tachypnea, low saturation level and fever considered a sever

case (Lissauer, 2017).

2.2.3 Etiology of pneumonia

Pneumonia occur due to bacterial, viral or fungal infection, among neonates the bacterial
infection (E. coli, streptococcus type B, Klebsiella and Listeria monocytogenes) is the most
common etiology of pneumonia among this age group, the infection occurs immediately
after delivery, while another types of bacteria are responsible for occurrence of pneumonia
among late neonate these bacteria are S. pneumonia, S. pyogenes, and Staph. aureus, among
children from one month to five years, viral infection is the most common etiology of
pneumonia (Ebeledike and Ahmad, 2023).

In a case-control study conducted in Zambia to identify the etiology of pneumonia among
under-five children, the results showed that viral infection is the most common etiology of
pneumonia among this age group, the respiratory syncytial virus is the most common virus

cause pneumonia (Mwananyanda et al, 2021).

In a systemic review analysis performed in China, the results showed that the most common
bacteria responsible for pneumonia among under-five children are Klebsiella pneumonia, S.
pneumonia, E. coli and other types of bacteria, while the most common viruses are human
rhinovirus, respiratory syncytial virus, human bocavirus and other types of viruses (Ning et
al, 2017).

In the USA the most common pathological casus of CAP among children (under 18 yrs.)
was viruses, while bacteria are less common, the most common viruses were rhinovirus and
respiratory syncytial virus, and the most common bacteria were Mycoplasma

pneumonia and Streptococcus pneumonia (Yun et al, 2022).

Previously the most common etiology of pneumonia was the bacteria, but now a day the
most common etiology of pneumonia is the virus infection, there were a change in etiology

of pneumonia through the time (le Roux and Zar 2017).
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2.2.4 Vaccination

Administration of Hemophilus influenza type b vaccination (Hib) before one year which
protects children from pneumonia (Brooks et al., 2010), as well as pneumococcal conjugated
vaccine (PCV) which decreases severity and hospitalization of pneumonia cases and
decreases mortality rate among children under-five years (Afonso et al., 2013; Eicher et al.,
2022; Shahid et al., 2023).

2.2.5 Treatment

The WHO provide an evidence based recommendation for pneumonia treatment among

children these recommendations are as the follow:

First recommendation: child with mild pneumonia (tachypnea without chest in-drawing or
severe warning signs), take oral antibiotic for three days in area with low prevalence of HIV,
the preferred antibiotic is amoxicillin which is considered first-line treatment, if there were
no response to the first line treatment the child should refer to health institution for second

line treatment.

Second recommendation: under-five children with chest in-drawing also treat with oral

amoxicillin for five days.

Third recommendation: under-five children who have severe symptoms will treat with
administering of ampicillin along with gentamycin by intravenous or intramuscular rout for
five days as a first line of treatment, while Ceftriaxone considered the second line treatment

in case of failed of the first line of treatment.

Fourth recommendation: The recommended initial antibiotic regimen for HIV-infected and
HIV-exposed infants, as well as for children under 5 years old diagnosed with pneumonia
marked by chest in-drawing or severe pneumonia, consists of Ampicillin (or penicillin in
cases where ampicillin is unavailable) in combination with gentamicin or ceftriaxone as a
first-line treatment, if there is no response the second line treatment is preferred which

consist of ceftriaxone alone.

Fifth recommendation: It is advised to consider co-trimoxazole (Trimethoprim/
sulfamethoxazole) therapy as a supplemental treatment for HIV-infected and HIV-exposed
infants aged 2 months to 1 year who are suspected of having Pneumocystis jirovecii

pneumonia (fungal pneumonia) and present with chest in-drawing or severe pneumonia
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2.2.6 Epidemiology

- High-income countries

A study conducted in Germany in 2015, compares the incidence of pneumonia between two
groups, the healthy-children group, and the at-risk children group, and showed the incidence
rate of pneumonia among under-five healthy children is 3,779 per 100,000 children, while
the incidence of pneumonia among under-five children who are at risk is 6,555 per 100,000
children (Pelton et al 2015).

A detailed analysis done in Poland in 2014 the results showed that hospitalization due to
pneumonia increase with the decrease in the child’s age, the infant has the heights incidence
of hospitalization and the incidence of hospitalization in the age group between two years to
five years was 1573 per 100,000 from all cases of pneumonia, the mortality rate among the
hospitalized children is different among age groups, infants have the lowest mortality rate
among all age groups (Lang, 2021).

According to population-based surveillance performed in the USA in 2015, the incidence of
community-acquired pneumoniaamong children in this study was 15.7 per 10,000 children,
the majority of hospitalized pneumonia patients were under-five children, the younger
children have a higher incidence of pneumoniaand have a higher incidence of hospitalization

due to pneumonia than older children (Jain et al, 2015).
- Low and middle-income countries

A systemic review study done in 2022 to identify the incidence of pneumonia among
children and to identify the mortality from pneumonia, this study reviewed articles had done
in humanitarian emergencies countries, the incidence of pneumonia among under-five
children are high especially in the refugee camps, the poorer camps with poor access to clean
water have a higher incidence of pneumonia, despite the decrease in case fatality of
pneumonia but it considered one of the top leading cause of death in these countries,

pneumonia considered a humanitarian burden (Chen et al, 2022).

In Ethiopia, the incidence of pneumonia among under-five children was 33 per 100 children
(Abuka, 2017), in a systematic review conducted in East Africa in 2020 the pooled

prevalence was 34 per 100 children, which is considered high (Beletew et al., 2020).
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According to cohort study conducted in South Africa in 2015 the incidence of pneumonia
among infants was 27 per 100 children (Roux et al., 2015).

In a systemic review study conducted in 2020 in India, the results showed that there is
decrease on pneumonia incidence among children, the incidence of pneumonia is higher
among children who live in rural area than children in the same age live in the urban area,
despite the decrease of incidence of pneumonia but India still have a high incidence rate of

pneumonia which considered a burden (Wahl et al, 2020).

2.2.7 Burden of pneumonia

Treating pneumonia imposes a significant financial burden on households, in a study
conducted in Uganda to assess the coast of pneumoniaamong under-five the results showed,
on average, the total societal cost for each instance of pneumonia, across all healthcare
settings and types of visits, was $42. Hospitalized cases incurred an average cost of $62 per
episode, while cases treated on an outpatient basis cost an average of $16 per episode. A
concerning finding was that approximately 39% of households experienced catastrophic
health expenditures as a result of the out-of-pocket payments associated with pneumonia
treatment (Kiracho, et al. 2021).

In a study conducted in Bangladesh a total of 1472 children diagnosed with severe
pneumonia were included in the study, the average cost incurred by households per
pneumonia episode was US$147, with a 95% confidence interval ranging from US$141.1 to
US$152.7. Several factors significantly influenced household cost of illness, including the
child's age, household income, the type of healthcare facility, and the length of hospital stay.
Notably, costs were most sensitive to the length of hospital stay and the loss of productivity
(Sultana et al, 2021).

While in a study conducted in the USA, out of the 256,916 patients who received outpatient
treatment for CAP, approximately 10.6% of them had at least one hospitalization, among
these hospitalized patients, 18.7% experienced at least one hospitalization directly related to
CAP, on average, the total cost per patient was US$14,372, with 10.9% of this cost attributed

to CAP-related expenses and 26.1% associated with inpatient care (Divino et al, 2020).
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In a study conducted in China, with sample size 7811 under-five children, the overall
expense incurred by the participants due to pneumoniaamounted to 1,138,733 Chinese Yuan
(CNY) nearly equal US$156,123, the mean costs were 5,722 CNY nearly equal US$784,
multivariate analysis demonstrated that the sole factor associated with increased costs was
hospitalization (Li et al, 2017).

In a study conducting in Taiwan in order to estimate the economic burden of pneumonia, the
results showed that yearly societal expenses for pneumonia reached 150 million US$, with
hospital costs around 17 million US$, on average, families incurred expenses of 218 US$

when their child was diagnosed pneumonia (Yi-Chien et al, 2015).

2.2.8 Risk factors of pneumonia

2.2.8.1 Global studies

In a retrospective study conducted in Cameroon in 2014 with sample size 333 children under
five years old, to identify the effectiveness of Pneumococcal vaccine (PCV) program, there
is no changes of number of cases, severity or mortality rates, this research indicate that there
is seasonal variation in number of cases, in winter there is increasing in number of cases, the

peak of cases is in January (Wallen, 2014).

In a cross-sectional study using demographic and health survey datasets from (1996-2014),
conducted in Zambia, with sample size 30,391 children under five years’ old, the results
show that there was decline in ARI trend in this time period, children who live in rural area
have a higher prevalence ARI than children who live in urban area, in this study vaccination
doesn’t have a statistically significant effect in prevention of ARI, increase in maternal age
considered as protective factors form ARI, as well as the advancement in educational level
protect the child form ARI, child younger than one year has a higher chance to develop ARI
than child who older than one year, underweight is also risk factor for ARI, children who
live in crowded houses -the researcher defined crowded as more than six family member-
have a higher chance to develop ARI more than children who live in not crowded house,
families using wood fire or charcoal as a source of cooking fuel their children have a higher
risk to develop ARI than families using electricity as a cooking fuel, child with other
comorbidities has a higher chance to develop ARI than child without other comorbidities,
this study indicated that vitamin A supplementation protect the under five children from
ARI (Mulambya et al., 2019).
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In India the situation is look alike other developing countries but there are some differences,
in the hospital based prospective study conducted in India in 2020, with sample size 270
children age between 2 month and 5 years, the incidence of sever pneumonia cases is 64%
with CI (57.9- 69.4), the risk factors of severe pneumonia are: practicing open defecation
(OR 16.9), poor ventilation of house (OR 16.4), acyanotic congenital cardiac disease (OR
9.2) prematurity (born before 37 weeks of gestation) (OR 7.5), history of measles (OR 6.3),
over-crowding (OR 4.5), living in kuccha (OR 3.9), incomplete vaccination (OR 3.7) and
home treatment tried OR 3.8 all these risk factors are statistically significant with sever

pneumonia P value < 0.05 (Kasundriya et al, 2020).

Case-control study conducted in Indonesia in 2019 and published in 2021, with sample size
176 child their age between 10 months — 59 months, the results showed that the risk factors
of pneumonia among this age group are: nonexclusive breastfeeding (OR= 7.9), indoor air
pollution (OR= 6.1) and incomplete immunization (OR= 3.2) (Sutriana et al, 2021)

Climate changes have different effect on spread of pneumonia, this result shown in a study
conducted in Bangladesh, in this study the researcher review monthly report on pneumonia
among under five children from 2012 to 2016, the results shown that the temperature have
negative relationship with incidence on pneumonia, the variation on temperature has positive
relationship with length of stay on hospital, there are variation in pneumonia incidence
according to change in seasons and this variation are statistically significant, the highest
incidence is in October and November, the highest admission rate of pneumonia among
under five children is in winter (Dec., Jan. and Feb.), maximum temperature has a negative
relationship with incidence of pneumonia OR=0.98 CI (0.97-0.99), PCV protect the children
from pneumonia OR=0.49 CI (0.43- 0.55) as many studies indicated (Hossain, 2020).

Study conducted in Ethiopia 2016/2017 to assess the risk factors of acute respiratory
infection (ARI) which include pneumonia among under five children, study design is case
control study with sample size 288 (192 cases and 96 controls) case to control ratio is 2:1,
this study indicate that the maternal literacy has a statistically significant positive
relationship with ARI, children with malnutrition have high risk to have pneumonia more
than children with good nutrition, child order has relation with pneumoniaamong under five
children, by increase of number of siblings increase the risk for the child who under five to
have pneumonia, all of this relation are statistically significant relationship between risk
factors and ARI (Alemayehu et al, 2019).

17



Hospital based case control study conducted between 2010 to 2013 in Brazil to assess the
risk factors of community acquired pneumonia among children under five years of age after
application of pneumococcal vaccination program, the study sample consist of 814 children
(407 cases and 407 controls) with case to control ratio 1:1, this study indicates that there a
positive statistically significant relationship between household crowding with risk of having
pneumonia, children who haven’t been vaccinated against influenza virus have higher risk

to have pneumonia more than children who have the vaccine (Lima et al., 2016).

In Uganda a cross sectional study conducted in 2019 and published in 2021, has 336
participants who are under five years old (2 months to 59 month) who have respiratory
symptoms, conducted to assess the prevalence of pneumonia and associated risk factors
among under five children who have respiratory symptoms, this study indicates that quarter
of the sample have pneumonia, the most common risk factors which have statistically
significant relationship with pneumonia are child age below six month have a higher risk of
pneumoniamore than the older, children who live in rural residency have higher risk to have
pneumonia more than children who live in urban residency, children who have up to date
vaccination as program have a lower risk to have a pneumonia than children who don’t
compliant to vaccination program, by increasing in malnutrition status it increase the risk of
pneumonia, breast feeding especially exclusive breast feeding in the first six months protect

the children from pneumonia (Kiconco, 2021).

Systemic review and meta-analysis study was done in 2020 to estimate the prevalence of
pneumoniaand identification of its risk factors among under five children in East Africa, the
researchers review 34 studies from different websites, the total number of participant was
87,984 children, the study indicate that the pooled prevalence of pneumonia in East Africa
is 34%, the most common risk factor is unvaccinated children with OR 2.4, Cl 2-2.81
(Beletew et al., 2020).

In another systemic review and meta-analysis study carried out in Ethiopia in 2020, to assess
the magnitude of pneumonia among under five years’ children and the risk factors, the
researcher reviewed 12 heterogenic studies, the pooled prevalence of pneumoniain Ethiopia
is 20%, this percentage considered high, this study indicate that child history of respiratory
tract infection increase the risk of pneumonia with OR 4.11 CI (1.98, 8.52) its consider the
top leading factor for pneumonia, malnutrition the second risk factor for pneumonia OR 2.98

Cl1(1.84, 4.84) good nutrition consider as protective factor from pneumonia, Lack of vitamin
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A supplementation OR 2.85 CI (1.36, 5.56), Mixed breast feeding OR 2.46 CI (1.35, 4.47)
exclusive breast feeding especially in the first six months considered protective factor, Food
cooking in the main house OR 2.46 CI (1.66, 3.66) and the children who unvaccinated have
a higher risk from children who vaccinated OR 2.45 CI (1.13, 5.31). (Alamneh and Adane,
2020).

The supplementation improves immunity and increase the body resistance ability against
infections especially vitamins (Haryanto, 2015), Vitamin A supplementation enhances the
symptoms, increase the response rate for treatment and decrease the length of stay in the
hospital for children with pneumonia, these were the result of systemic review done in china
in 2018 (Hu, 2018).

In a hospital-based cross-sectional study done in Sudan, in 2017 with sample size 40 children
under five years to examine the risk factors of pneumonia, the results showed that the low
socioeconomic status and low mother literacy are risk factors for pneumonia among under
five-children (Gritly et al, 2018).

In a cross-sectional study performed in China, poor bedroom aeration, shared bedroom by
two or more children and living near road traffic were associated with risk of pneumonia, on
the other hand the results indicated that exclusive breastfeeding considered as protective

factors among children (Qu et al., 2023)

a case-control study conducted in Nepal the results indicated no significant difference in the
occurrence of pneumonia between male and female children as well as another case-control
study conducted in Indonesia (Karki et al., 2015; Sutriana et al., 2021). On the other hand, a
cohort study conducted in India found that male children were more likely to develop
pneumonia, sever pneumonia and require hospitalization than female children (Goyal et al.,
2021), another case-control study conducted in Egypt found that male gender was associated
with an increased risk of pneumonia among children who were less than five years old (Fadl
et al., 2020), while a case-control study conducted in Brazil considered that being male
decrease the risk of having pneumonia (Lima et al, 2016), male children are more susceptible
to LRI than female which indicate that the immune system of afemale is stronger than male
in childhood (Ursin and Klein, 2021).
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cross-sectional study conducted in Ethiopia which indicated that younger children (12
months or less) have a higher risk of pneumonia than older children (Abuka, 2017), another
cross-sectional study conducted in Somalia indicated that age advancement decrease the risk

of pneumonia among under-five children (Adawe et al., 2023).

2.2.8.2 Regional studies

A case control study conducted at Alexandria- Egypt in 2020, with sample size 660
participants (330 cases and 330 controls), showed that the common socio-demographic risk
factors for pneumonia among under five years’ children were maternal age less than 19
years, low maternal education less than or equal 8 years, more crowded houses have a higher
risk for children to have a pneumonia, children who live in house with poor aeriation have
increased chance to have pneumonia more than children who live in house with good
aeration, passive smoker children are at greater risk more than children who live with non-
smoker parents, children who exposed to outdoor pollution have a higher risk to have
pneumonia, child age has relation with pneumonia, child under 12 month has a higher risk
of pneumonia more than children more than 12 months, male children are higher risk to have

pneumonia more than female (Fadl et al., 2020).

A cohort longitudinal study was conducted in Egypt, with sample size of 1470 children
diagnosed with pneumonia, the objective of this study is to identify the predictive risk factors
behind severe pneumonia, in this study the participants are divided into two groups (mild
and severe), the results showed that a low maternal education level, low family income and
parents smoking have increased the child likely to develop severe pneumonia, so that the

poor people are more likely to have severe pneumonia more than rich people (Azab, 2014).

In prospective hospital-based study conducted in Egypt in 2013, recurrent pneumonia in
children considered a public health problem, which face health care providers and considers
burden, the risk factors for recurrent pneumoniaamong children are: aspiration, Tuberculosis
(TP), congenital cardiac diseases, bronchial asthma, immune deficiency disorders and
vitamin D deficiency (Saad, 2013).

In a hospital based case-control study conducted in Lebanon in 2010, with sample size 200
participants (100 cases and 100 controls) with one case to one control ratio, this study

indicates that there is statistically significant relationship between anemia and pneumonia,
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anemia increase the risk of having pneumonia among children under twelve years’ old P

value 0.008 (Mourad et al, 2010).

In a retrospective descriptive study conducted in Jordan in 2022, with a sample size of 238
patients, 163 of them diagnosed with CAP, and the rest of the sample diagnosed with VAP,
the result of the study showed that the patients with VAP had a higher risk to sepsis more
than patients with CAP, the results also indicate that increase length of stay in the pediatric
intensive care unit and taking antibiotics for more than one week are considers as a risk
factors for VAP (Garcia et al, 2022).
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Chapter Three
Methodology

3.1 Introduction

In this chapter, the researcher indicates the main methodological parts. they include; study
design, study sample (study population, sample size, sampling process), study sitting, ethical

consideration, study instruments, data collection procedures and data analysis procedure.
3.2 Study design

The researcher used hospital-based matched case-control design for this study, the data
collected from hospital sitting, with matching with two variables age and gender, case
control study compare between two groups; case group contain people with disease, and
control group contain people without disease, this design considered a quantitative approach
which depends on numerical data, the chosen of this approach because it considered suitable
for identifying disease risk factors, it investigates multiple risk factors for one disease by

comparing between case and control groups.

Case-control study is less expensive compared to other study designs, examine multiple risk
factors for one disease, and less expensive and need less time for collect data. On the other
hand, there are some disadvantages of this designs, recall bias because it dependson recalling
previous activities, difficult to find controls in matched case-control study, and cannot

identify incidence rate.

The researcher used of this design to identify the main risk factors of pneumonia among

under-five children, this design was chosen because it is suitable for the research objectives.
3.3 Study population

The study population is consisting of all children aged 1-59 months at Gaza strip admitted
to governmental hospitals (EI- Nasser hospital, Mubarak hospital for children and Al- Agsa
Martyr hospital) during the data collection period, the total number of under-five population

in Gaza Strip is 317,089 children compose 31.7% of child population in Gaza Strip.
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The study population divided into two groups, first group cases contain under-five children
diagnosed with pneumonia, and the second group are under-five children without

pneumonia.

3.4 Sample Size and sampling process

A sample is a smaller group chosen from a larger population for the purpose of measuring,
observing, or asking questions in order to gather statistical data about the entire population,
to meet desired statistical constraints, the sample size was calculated by using “epiR sample
size for matched case control study” computing the minimum number of necessary sample,
the total number of sample size for matched case control study will be 338, number of cases
required 169, number of control required 169 with power = 80%, a. = 0.05 and odds ratio 2,
case to control ratio 1 case to 1 control, the researcher calculate the exposure among controls
=50% (Annex 3). Because pneumonia is seasonal and more common in Autumn and Winter,

convenient, nonrandom sample was chosen from pneumonia admitted cases to the hospitals.

3.5 Study sitting

The study was conducted in three main hospitals, which provide pediatric health care
services, these hospitals were; EI- Nasser pediatric hospital in Gaza governorate which
provide just pediatric medical services not surgical, Al- Agsa Martyr hospital which have
two pediatric departments which provide medical pediatric services while surgical services
provided in other department in the same hospital in the middle area governorate and Naser
medical complex (Mubarak pediatric hospital) in Khan-Yonis governorate, the study
population chosen from these three hospitals, theses hospitals allocated in three

governorates.

3.6 Period of the study

The study started on April 2022 completed by the end of June 2023, the study was for
15months, proposal writing and approval consumed two months and two weeks, then the
preparing of the questionnaire consumed one month and two weeks, and the pilot study took

two months because of in this month’s there were decrease in the number of cases, then
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modification of the questionnaire after pilot take three weeks, data collection consumed a
four months (November- February) despite the cases of pneumonia have a peak in winter,
the researcher took this time due to difficulty in finding controls, then the rest of the process

took a five months, the time table of the study described the research process (Annex 4).

3.7 Eligibility criteria

Subjects who was eligible to participate in this study was meet the following criteria:

3.7.1 Case definition

e Children 1- 59 months old male and female.
e Medically diagnosed as a case of pneumonia either on admission or within 48 after

admission.

3.7.2 Control definition

e =+ 2 months matched to case within age group 1-59 months.

e Admitted to the hospital with any other disease rather than pneumonia.

3.8 Study instrument and measurements

A structured interview questionnaire was used to collect data from child's mother or child’s
care giver, the researcher chose this type of questionnaire to insure high response rate, the
questionnaire in English language no need for Arabic translation, because the researcher and
the data collector are trained and qualified personnel and they were collect data by

themselves.

The questionnaire consisted of three parts as following (Annex 5):

e First part related to maternal and child's health variables contains: child age, gender,
weight, height, birth weight, hemoglobin, type of delivery, prematurity, delivery

complication, questions about infancy period (history of admission to NICU,

24



connection to MV, pneumoniain neonatal period), nutritional status (type of feeding:
exclusive breast feeding, bottle feeding or mixed), supplementation, weaning age.

e Second part related to parental and socio-demographic variables: mother and father
age, educational level of father and mother, occupational status of father and mother,
size of family, place of residency, type of family, and family income.

e Third part related to environmental variable: indoor air pollution (parental smoking
and type of fuel used for cooking), outdoor air pollution (electrical generator emits,
factory / petrol station emits), crowding index (number of room except bathroom and
Kitchen divided by the number of family member except newborn), type of housing,
roof of house made of, availability of basic sanitation, keep birds/ cattle or bits inside

home or near home, dampness inside home, chide hygiene, and house ventilation.

3.9 Ethical and administrative consideration

All ethical considerations required to conduct a research was followed, and approval was
obtained from Al-Quds University and Helsinki Committee (Annex 4). A formal letter was
submitted from Al-Quds university to the MOH in the Gaza Strip to get approval to start
data collection and to facilitate the process of data collection (Official request letter), then
the MOH review the data collection instrument and provided an approval for data collection

(Annex 5).

The researcher was explained the aim of the study and how he choose the participants in this
study it was randomly, efforts made to keep related information confidential, there was not
take names or identification number, the participants may refuse to participate in this study
without penalty or loss of benefits to which he or she are otherwise, but the choose to
participate in this study will be benefit to the community, there is no harm in participation

and the participant was signed a consent form.

3.10 Pilot study

Pilot study was conducted before starting real data collection to assess the suitability of the

research tool, and to determine the irrelevant and unclear questions to be either modified or
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dropped from the questionnaire, pilot study preformed on 30 participants 15 of them were
cases and 15 of them were controls, data were collected from Al-Agsa hospital, then data
processing and analysis were done, this process help in improvement of the questionnaire,

pilot sample were excluded from the study sample.

3.11 Validity and reliability of the instrument

3.11.1 Validity

Face and content validity should be checked by reviewing the questionnaire by experts to
ensure that the topic under investigation is covered well, also the questionnaire was checked
for the structure and if there is double and confusing questions, face and content validity
were performed by submit the questionnaire to group of experts to add some questions and
edit the structure of the questionnaire and delete irrelevant questions, all expert’s

considerations were taken.
3.11.2 Reliability

To ensure the reliability of the instrument the researcher was trained the data collector well
in data collection, the data entry was done immediately after finished collection of data and

double check was done on data to confirm data.

The data was collected by the researcher and two colleagues, the data collectors were trained
together how to collect data, to ensure that all of them collect data and ask question in the
same way to avoid incorrect data and avoid inter researcher bias, pilot study was done to

ensure reliability.

Pilot study: before real data collection the pilot study was done to ensure that there were no
confused questions in the instrument or any ambiguity data in the instrument, piloting
performed on 30 clients, 15 cases and 15 control, where obtained from the selected hospital
that allow for further enhancement of validity and reliability of the instrument. The piloting

cases and controls were excluded from the sample.
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3.12 Data collection

The data was collected by the researcher himself and two colleagues who were trained by
the researcher; to minimize enter researcher bias, the total of data collectors were three, each
of them were collected data from one research setting (Al-Aqgsa hospital, EI-Naser pediatric
hospital and Nasser medical complex), the purpose of the study was explained to mothers
who agreed to participate in the study, data was collected by interviewed questionnaire, the
data were collected from child accompany mainly the mothers, some data was taken from
the client’s files like hemoglobin level, some data collected by direct method like
height/length and weight by direct measure, and the rest of data collected by indirect method

by asking the mothers.

The data collector and the researcher measured the child height/length and weight by using
the same type of meters and weight scale to avoid inter scale bias, then the researcher use
WHO anthroplus software to calculate wasting, stunting and underweight by using the
available date (weight, height and age). The researcher use Excel program to calculate
crowded status by using WHO crowded index formula (The household crowding index
(HCI)) was defined as the total number of co-residents per household, excluding the newborn

infant, divided by the total number of rooms, excluding the kitchen and bathrooms).

3.13 Statistical analysis

Data analysis was performed after completion of data collection by using SPSS program.
Data entry sheet was prepared to complete data entry then data cleaning was done to check
for missed data. Definition and coding of variables, frequency tables, percentage calculation
to check for the prevalence of risk factors among cases and control, and Odds ratio was used

to assess the association between risk factors and the occurrence of pneumonia.
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Definition of variables

Variables

Definition

Premature baby

Baby born before complete 37 weeks of gestation (WHO, 2022b).

Low birth weight

Weight of newborn less than 2500g (Blencowe et al., 2019).

Delivery complications

The delivery complication which related to child are; fetal distress

and perinatal asphyxia.

Exclusive breastfeeding

Providing feeding to infant with only breast milk without any
additional food or drinks including waters, exception for vitamins
and drugs (WHO, 2015).

Lower respiratory tract
infection (LRTI)

Include pneumonia, bronchitis and bronchiolitis.

Recurrent lower RTI

Occurrence of lower RTI for three or more in one year (Benedictis
and Bush, 2018).

Nutritional status

According to the WHO an assessment of wasting, stunting, and

underweight considered as nutritional statuses indicator.

Wasting Weight-for-height below 2 standard deviations from the median of
the WHO Child growth standards.

Stunting Height-for-height below 2 standard deviations from the median of
the WHO Child growth standards.

Underweight Weight-for-age below 2 standard deviations from the median of
the WHO Child growth standards.

Anemia Hemoglobin level below 11 g/dl among under-five children.

Crowding According to WHO crowding is a result of having more

individuals than the capacity of a room, exceeding one person per

room.
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Chapter Four

Results and Discussion
4.1 Introduction

This chapter presents the results and discussion of the statistical analysis of the data,
including descriptive analysis that presents the study and the answers to the study questions.
Furthermore, the researcher aims to end each subdivision of this chapter with brief analytical
results of multivariate analyses to assess risk factors for pneumonia among under-five
children in the Gaza Strip. The study included 338 children under five years of age who were
admitted to governmental hospitals in the Gaza Strip. The researcher used non-probability
sampling (convenient sample) to select patients, and the participants were divided into two
groups: the first group consisted of 169 children under-five years who had pneumonia and
were admitted to governmental hospitals in the Gaza Strip (cases), and the second group
consisted of 169 children under-five years who were admitted to governmental hospitals in
the Gaza Strip but did not have pneumonia (controls). The researcher used proper statistical
calculations, including mean and standard deviation (SD) for numerical data. The
independent t-test was used to compare whether there was a statistically significant
difference between cases and controls with respect to child age (months), weight (kg), height
(cm), birth weight (kg), haemoglobin, number of birth order of this child, number of siblings,
number of under 5 child siblings, times the child had been admitted to the hospital, mother's
age, father's age, number of family members, number of rooms in the house (excluding the
bathroom and kitchen), and the number of people in the household (excluding new-borns
less than 28 days old). Pearson's chi-squared test was used to determine whether there was a
statistically significant difference between the expected frequencies and the observed
frequencies in one or more categories of a contingency table, such as child-related data,
parental socio-demographic data, and environmental characteristics when compared
between cases and controls. Logistic regression analyses were used to identify factors that
affected pneumonia cases compared to controls among the study children. The P-value was

considered significant at P < 0.05 and not significant at P > 0.05
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4.2 Characteristics of the study participants both cases and controls

Table 4.1 displays a comparison of numerical data between cases and controls. According
to the independent t-test, significant differences were found between cases and controls in
the average number of siblings (2.62+1.86 vs. 2.13+1.94, P = 0.018). On the other hand, no
statistically significant differences were observed between cases and controls in terms of
child's age (18.82+17.53vs. 18.72+17.09 months, P = 0.958), weight (9.5+4.41 vs. 8.9£3.59
Kg, P =0.174), height (74.47+17.4 vs. 73+15.33 cm, P = 0.411), birth weight (2.93+0.7 vs.
3.05+0.66 Kg, P = 0.129), hemoglobin (10.07+1.22 vs. 10.19+1.22 g/dl, P = 0.371), number
of under-5 child siblings (0.9+0.86 vs. 0.75+0.78, P = 0.085), mother's age (29+5.5 vs.
28.24+5.37 years, P = 0.198), father's age (33.91+6.79 vs. 32.76+6.33 years, P = 0.111),
number of family members (5.56+2.2 vs. 5.17+2.23 subjects, P = 0.105), number of rooms
in the house excluding the bathroom and kitchen (2.44+1.04 vs. 2.24+0.94 rooms, P = 0.078),
and the number of household members excluding the newborn less than 28 days (6.34+3.03
vs. 6.2+2.9, P = 0.673), respectively.
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Table 4.1 Characteristics of the study participants both cases and controls

cas =g [ C2nS [ St
Variable Mean +SD N y
(Min-Max) | MeanSD | P
(Min-Max) value
Child age (months) 18.82+17.53 | 18.72+17.09 | 0.053 0.958
(1-59) (1.03-59)
Weight (Kg) 9.5+4.41 8.94+3.59 1362 | 0.174
(2.5-26) (2.6-20)
Height (CM) 74471174 73+15.33 0.823 | 0411
(41-120) (41-110)
Birth weight (Kg) 2.93+0.7 3.05+0.66 -1.524 | 0.129
(1-4.5) (1-4.5)
Haemoglobin 10.07+1.22 10.19+1.22 | -0.896 | 0.371
(7-14.1) (7-13.8)
Number of siblings 2.62+1.86 2.13+1.94 2.372 | 0.018*
(0-9) (0-12)
Number of under 5 child siblings 0.9+0.86 0.75+0.78 1.727 | 0.085
(0-3) (0-4)
Mother age 29+5.5 2824537 | 1291 | 0.198
(18-44) (18-46)
Father age 33.91+6.79 32.76%6.33 | 1599 | 0.111
(22-62) (20-58)
Number of family members 5.56+2.2 5.17+2.23 1624 | 0.105
(2-18) (2-13)
Number of rooms in the house except the 2.44+1.04 2.24+0.94 2.045 | 0.078
bathroom and kitchen (1-7) (1-4)
Number of people in the household 6.34+3.03 6.2+2.9 0.422 | 0.673
except the newborn (1-19) (3-20)

*P < 0.05: significant, P > 0.05: not significant; t: independent t test; & n: number.

4.3 The relationship between parental

pneumonia among the study participants

socio-demographic characteristics and

Table 4.2 displays the socioeconomic variables of children’s parents, parental education

level, occupational status, and income among cases and controls as shown below.

The educational level of the mother; the results of the analysis indicate no significant
relationship between pneumoniaand maternal education. Specifically, odds ratios (ORs) and
95% confidence intervals (Cls) for preparatory or less (OR 1.46, 95% CI 0.70-3.04, P =
0.316) indicated a positive relationship but not significant, and secondary education (OR 1.0,

95% CI 0.64-1.57, P = 1.000) show no differences between cases and controls.

The educational level of the father; as well as the maternal education there was no

significant association between pneumonia and the father's educational level. Specifically,
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odds ratios (ORs) and 95% confidence intervals (Cls) for preparatory or less (OR: 1.26; 95%
ClI: 0.72-2.22; P = 0.418) indicated a positive relationship but not significant, and secondary
education (OR: 0.94; 95% CI. 0.58-1.54; P = 0.818) reveal negative not significant

differences between cases and controls.

The occupational status of the mother; 35 (20.7%) cases compared to 4 (2.4%) controls
among children of employee mothers. Logistic regression analysis revealed a strong positive
significant association between the employee status of the mother and pneumonia among
under-five children (P = 0.000). The odds of pneumonia among under-five children with an
employed mother were 10.7 times higher (OR: 10.7; 95% CI: (3.74-, 1.08)) in cases

compared to controls.

The occupational status of the father; table below showed the classification of the
occupational status of the father into three categories, employee, unemployed and worker.
The results indicated that there were 52 (30.8%) cases compared to 40 (23.7%) controls
among children of worker fathers. There was positive not significant statistical association
between the father's worker status and pneumonia among under-five children (P = 0.457).
The odds of pneumoniaamong cases compared to controls for the father's occupational status
were 1.21-fold (OR: 1.21; 95% CI: (0.73, 2.01)).

Similarly, the unemployed status of the father was also analyzed. The results showed that
there were 69 (40.8%) cases compared to 70 (41.4%) controls, analysis indicated a positive
not statistically significant association between the unemployed status of the father and
pneumonia among under-five children (P = 0.102). The odds of pneumonia among cases
compared to controls for the unemployed status of the father were 1.6-fold (OR: 1.6; 95%
Cl: (0.9, -2.8)).

The family income per month; with a cut-off of 1450 NIS or less, the results showed that
out of the total cases, 140 (82.8%) had low income, whereas out of the total controls, 147
(87.0%) had low income. To investigate the correlation between family income and
pneumoniain children under five, a logistic regression analysis was carried out. The analysis
revealed that there was no significant association between these two variables (P = 0.289).
The data demonstrated that the odds of developing pneumonia were 1.38 times higher in
children with low income (OR: 1.38; 95% ClI: 0.76-2.52) as compared to those with higher

income.

32



Table 4.2 indicate that there is positive but not statistically significant relationship between
parental education level and the occurrence of pneumonia, similar results from other studies
conducted in Ethiopia showed that fathers’ educational and occupational levels had no
relationship with pneumonia among under-five children (Chekole et al., 2022; Seramo et al.,
2022) also the study showed that there is no significant relationship between variation within
income and the occurrence of pneumonia among children under 5 years old (Seramo et al.,
2022) a case-control study performed In Brazil the results showed that there was no
relationship between mother’s education level with an incidence of pneumonia (Lima et al,
2016), also results in another cross-sectional study conducted in Nepal showed that there is
no significant relationship between fathers’ and mothers’ occupational and educational
status with the occurrence of under-five pneumonia, in contrast to the study results in respect
to mothers’ occupational status that showed a significant relationship with pneumonia
(Ghimire et al, 2022). On the other hand, results from a case-control study conducted in
Egypt showed that there is a significant relationship between a mother’s level of education
and the mother’s occupation status with the occurrence of pneumonia among children (Fadl
et al, 2020), another studies conducted in Bangladesh and Indonesia showed that a higher
level of economic status and family income decreased the incidence of pneumonia than a

lower level among under 5 children (Luthfiyana et al, 2018; Nasrin et al, 2022).

From the table below, the educational level of mothers is higher than fathers, as manifested
by mothers who had primary or preparatory education, were less than fathers, percentage of
mothers who had secondary and university education was more than fathers, this data reflect
the extent to which Palestinian society cares about female education, this is considered
progress towards achieving the fourth goal (ensure inclusive and equitable quality education
and promote lifelong learning opportunities for all) and fifth goal (achieve gender equality
and empower all women and girls) of sustainable development goals (SDGs), also in
Palestine UNRWA and ministry of education (MOE) provide free primary education at
UNRWA and MOE schools, there an improvement in education especially female education
in Gaza strip which demonstrated by an increase of schooling years over years from 1997

until now, also literacy rate improved by years (PCBS, 2022).

Gaza Strip is undergoing successive economic crises, starting from the blockade imposed
for more than 15 years, prevention of travel and free movement of the population, passing

through unemployment crises, according to PCBS unemployment rate in the Gaza Strip is
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approximately 45% in 2022, so there is no difference in the standard of living among most
of the residents of the Gaza Strip, the study population is a part of Gaza Strip population so

that there were no differences between cases and controls.

The most of study population’s families have income below minimum wage in the Gaza
Strip, which indicates that most of them had low income, as well as the most of Gaza Strip
citizens who suffer from poverty, according to the United Nations Office for the
Coordination of Humanitarian Affairs (OCHA) the poverty rate in Gaza Strip is nearly 65%

in 2022 so that no differences between case and control in respect of family income.

The data shows that there was a significant relationship between employed mothers and the
occurrence of pneumonia among their children, from my point of view, this relationship can
be explained by the employed mothers didn’t have time for child care, they will look for
another caregiver to provide proper care for children, where we find that most of the families
are nuclear families, so children of the employed mother were be sent to nurseries, where
crowded with children and not adequate ventilation, these factors increase risk of spread of

contagious respiratory disease like pneumonia.

Also, this table demonstrates the features of the Gaza Strip in general so that we found that
there were no significant differences between socioeconomic variables except the
occupational status of the mothers regarding the occurrence of pneumoniaamong under-five

children in the Gaza Strip.
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Table 4.2: Parental Socio-demographic characteristics among Study participants

Case Control Statistical Analysis
Variables Categories (n=169) (n=169) 5 o
N (%) N (%) % P-value | OR (95%Cl)
Mothers Preparatory 1.46
educational or less 21(124) | 15@8) | 1119 ) 0316 (0.7-3.04)
level 1
Secondary 74 (43.8) | 77 (45.6) 1.000 (0.64-157)
University (Ref.) | 74 (43.8) | 77 (45.6) 1.0
Father's Preparatory 1.26
educational or less 44(260) | 36(21.3) | 1101 | 0418 (0.72-2.22)
level 0.94
Secondary 64 (37.9) | 70(41.4) 0.818 (0.58-1.54)
University (Ref.) | 61(36.1) | 63(37.3) 1.0
Mother's . 10.77
occupation Employee 35 (20.7) 4(2.4) 27.855 | 0.000 (3.74-31.08)
Unemployed 134 (79.3) | 165 (97.6) 1.0
Fathers Worker 52(30.8) | 40(23.7) | 2.703 | 0.457 L.21
occupation ' ' ’ ' (0.73-2.01)
1.
Unemployed 69 (40.8) | 70(41.4) 0.102 © 91?2 8)
Employee
48 (28.4) | 59(34.9 1.0
(Ref.) (284) (34.9
Family . 1.19
Nuclear famil 134 (79. 129 (76. 42 51
type uclear family 34 (79.3) 9(76.3) | 0.428 0.513 (0.71-1.98)
Extended family | 35 (20.7) | 40(23.7) 1.0
Family's income 1.38
oer month by NIS 1450 or less 147 (87.0) | 140(82.8) | 1.132 | 0.289 (0.76-2.52)
More than 1450
(Ref) 22 (13.0) | 29(17.2) 1.0

*P < 0.05: significant, P > 0.05: not significant; %?: Chi-square; n: number; OR: odds ratio & 95%Cl:

95%confidence interval
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4.4 The relationship between child-related risk factors and pneumonia among study

participants

4.4.1 Natal history and postnatal risk factors

Gender

This study results showed that there were 97 males among cases (57.4%) and equal among
controls. There was no association between gender and pneumonia among under-five
children (P = 1.000). The odds ratio was 1.00, the gender variable was matched between case
and control (OR: 1.00; 95% CI: 0.65-1.53), as shown in (Table 4.3.1).

Child age

The study population was classified by age into two groups; 12 months or less and more than
12 months. About (51.5%) of cases were 12 months or less, similarly 51.5% of controls were
in the same age. There was no association found between age and pneumonia in children
under the age of five (P = 1.00) the child age variable was matched between case and control.
(OR: 1.00; 95% CI: 0.65, 1.53) (Table 4.3.1).

Birth order of the child

Table 4.3.1 depicts the birth order distribution among cases and controls. The results suggest
that there is a significant positive relationship between pneumonia and birth order.
Specifically, the odds ratios (ORs) and 95% confidence intervals (Cls) for 2™ to 3" children
(OR 2.21, 95% CI 1.09-4.13, P = 0.026) and children with birth order 4" (OR 2.32, 95% CI
1.31-4.10, P = 0.004) demonstrate significant variations between cases and controls. These
results resemble a study conducted in Ethiopia which indicated that children with fourth birth
order or more have a greater risk to have pneumonia than child with lower birth order
(Ferede, 2020), similarly a case-control study conducted in Brazel indicated that there was a
relationship between pneumonia and maternal multiple past pregnancies, child whose
mother had two childbirths having an odds ratio of 4.60 and those with three or more having
an odds ratio of 3.25 Why this differences maybe according to differences in culture and
tradition (Pina et al., 2017).
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It can be explained by high birth order considered one of the most common risk factor for
hospitalization among under-five children (Hassan et al., 2020), birth order combined with
other factors such as poor nutritional status of child which effect child’s immunity and
resistance to communicable disease (Murarkar et al., 2020), when the successive births
increase the number of children increases also, the mother will not be able to take care of all
the children with the same efficiency, the first births take the largest and efficient care and

attention, while the subsequent births have less attention.

Birth weight

The categorization of the study population accordingto low birth weight revealed that among
cases 30 children (17.8%) had low birth, whereas among control 26 children (15.4%) had
low birth weight. The results indicated that there was a negative not significant statistical
association between normal birth weight and pneumonia among under-five children (P =
0.559). The odds of having pneumonia were 0.84 times higher for cases with low birth
weight (OR: 0.84; 95% CI: 0.47-1.49) compared to controls, as shown in (Table 4.3.1),
several studies have explored the relationship between low birth weight and pneumonia in
children, in a case-control study conducted in Brazil show consistent results with our study
it found negative but not statistically significant association between LBW and the risk of
pneumonia among under-five children (Lima et al, 2016). Other studies have reported such
an association, in studies conducted in Indonesia and Egypt found that low birth weight was
associated with a higher risk of pneumonia among children aged under five years old (Fadl
et al.,, 2020; Sutriana et al., 2021). LBW is known to be a risk factor for various health
problems, and it is important to monitor the health of low birth weight infants carefully (Njim
et al, 2018). From table below the number of children with normal birth weight was more
than children with LBW by nearly five folds, there is no significant differences between case
and control due to increase attention for Preconception care and prenatal care for mothers in
primary health care especially UNRWA clinics, which increase the chance to have well and
healthy children with normal weight, and all mothers lives nearly in the same living
standards and situations, Gaza strip has a small geographical area so that almost all of the

citizens share same living standards except few differences.
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Type of delivery

Based on the type of delivery the study population was categorized into 74 (43.8%) cases
and 49 (29%) controls delivered by the CS method. Logistic regression analysis indicated
that there was a positive and statistically significant association between CS delivery and
pneumoniaamong under-five children (P = 0.005). The odds of having pneumoniawere 1.91
times higher for cases delivered by CS (OR: 1.91; 95% CI: 1.22-2.99) compared to controls,
as shown in (Table 4.3.1), there are other studies performed to explore the relationship
between CS delivery and pneumonia among under five children, the results of case-control
study performed in Indonesia showed that there is indirect significant relationship between
CS delivery and pneumonia (Nikmah et al., 2018) and this consistent with our study, the
indirect relationship between CS delivery and pneumonia among under-five children may
be explained by the study conducted in Canada to identify the relation between CS delivery
and breastfeeding, the result showed that there is a significant relation between CS delivery
and the breastfeeding pattern, a mother who undergoes CS delivery had a problem in
breastfeeding which make child suspected to has a disease in his first months of life, women
who undergo CS delivery had difficulties in breastfeeding (Hobbs et al., 2016). In my
opinion, as Hobbs et al. 2016 study as this study, mothers in Gaza Strip who undergo CS
delivery will face difficulties in initiation breastfeeding and substitute with formula feeding,
breast milk contains important antibodies which needs to form the immune system for
children (Morales et al., 2021).

Prematurity

The study population was classified based on whether the child was born prematurely. The
results indicate that 26 (15.4%) of the cases and 13 (7.7%) of the control were identified as
being born prematurely. Logistic regression analysis indicated that there was positive and
statistically significant association between the child born prematurely and pneumonia
among under-five children (P = 0.030). The odds of having pneumonia were 2.18 times
higher for children born prematurely (OR: 2.18; 95% CI: 1.08-4.41) in cases compared to
controls, as shown in (Table 4.3.1), some studies have found similar results, with premature
birth being identified as a risk factor for pneumoniain children. For example, a case-control
study found that preterm birth was associated with an increased risk of pneumoniain children
under five years of age (Fadl et al., 2020). Other studies have reported conflicting results.

For instance, a study conducted in Nepal found that while preterm birth was associated with
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an increased risk of pneumonia in young children, this association was not statistically
significant (Ghimire et al., 2022).

From my point of view, the explanation of this result is a preterm baby has a higher risk for
disease and hospitalization as manifested by the Pryhuber study in 2015, full-term babies
delivered with mature systems, but preterm babies have immaturity, immaturity determined

according to gestational age of the baby.

Exposure to delivery complication.

The distribution of the study population according to the child's exposure to delivery
complications showed 17 (10.1%) controls compared to 27 (16%) cases. Logistic regression
analysis showed there was positive but not statistically significant association between the
child's exposure to delivery complications and pneumonia among under-five children (P =
0.109). The odds of pneumonia among under-five children who were exposed to delivery
complications were 1.7-fold (OR: 1.7; 95% CI: 0.89, 3.25) higher in cases compared to
controls (Table 4.3.1).

History of Admission to NICU in the neonatal period and History of mechanical ventilator

Admission to NICU in the neonatal period; the results showed that 43 (25.4%) cases and
20 (11.8%) control was admitted to NICU. There is a positive and statistically significant
association between the child admitted to NICU in the neonatal period and pneumonia
among under-five children (P = 0.002). The odds of pneumonia among under-five children
had the child admitted to NICU in the neonatal period 2.54 - fold (OR: 2.54; 95% CI: (1.42,
4.55)) cases compared to controls. History of a mechanical ventilator (MV); the results
showed 26 (15.4%) cases compared to 13 (7.7%) controls were had a history of connection
to MV. Regression analysis showed a positive and statistically significant association
between the child being connected to the mechanical ventilator and pneumonia among
under-five children (P = 0.030). The odds of pneumonia among under-five children who
were connected to the mechanical ventilator were 2.18-fold higher (OR: 2.18; 95% CI: 1.08,
4.41) compared to controls (Table 4.3.1). Some study found similar results, which indicates
that the duration of intubation was found to be the most important risk factor associated with
ventilator-acquired pneumonia (VAP) (Aelami et al., 2014; Lee et al, 2017), other studies

indicate that low birth weight was considered as a risk factor for VAP, patients diagnosed
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with VAP has increased the length of stay in hospital more than patients who don’t diagnose
with VAP (Aelami et al., 2014; Thatrimontrichai et al, 2017). This relation can be explained
by the number of premature baby and the number of children who had a history of connected
to MV as mentioned in the table below, the observed was the numbers are equal, child who
was connected to MV almost premature baby, prematurity increase risk to develop disease

more than mature baby.

Basic vaccination

The study population was divided into groups based on whether the child received scheduled
vaccinations, the results showed that 167 (98.8%) cases and 166 (98.2%) controls received
vaccinations as per the schedule. The results also revealed negative not significant
association between the child receiving scheduled not vaccinations and pneumonia among
under-five children (P = 0.654). The odds of pneumonia among under-five children when
the child received scheduled vaccinations were 0.66-fold (OR: 0.66; 95% CI: (0.11, 4.17))
for cases compared to controls (Table 4.3.1). As well as in a cross-sectional study performed
in Nepal the results indicated that there was a negative not significant relationship between
pneumonia and vaccination status of the child among under-five children (Ghimire et al,
2022). another study conducted in Egypt indicates that complete immunization protects from
pneumonia among under-five children (Fadl et al, 2020). In contrast, a systemic review and
meta-analysis study performed in East Africa the results show that unvaccinated children

have a higher chance to have pneumonia than vaccinated children (Beletew et al, 2020),

In Palestine, vaccinations are available for free for all children so we found approximately
all children vaccinated, there are no differences between case and control in respect of
vaccination as scheduled, all children in Palestine have a right to take vaccination without
disparities or discrimination, the reason behind this may be attributed to the widespread
administration of the Hib vaccination and PCV vaccine, this vaccine provides protection

against pneumonia.
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Table 4.3.1 Natal history and postnatal risk factors among the study participants

Case Control Statistical Analysis
Variables Categories (n=169) (n=169) , o
N (%) N (%) % P-value | OR (95%Cl)
Gender** 1.00
Male 97 (57.4) 97 (57.4) 0.000 1.000 (0.65-153)
Female (Ref.) | 72 (42.6) 72 (42.6) 1.0
Age (Month)** 1.00
More than 12 | 82 (48.5) 82 (48.5) 0.000 1.000 (0.65-153)
12 or less
(Ref) 87 (51.5) 87 (51.5) 1.0
Birth order 1%t (Ref.) 24 (14.2) 46 (27.2) 8.825 1.0
2.12
nd _Qrd *
2 -3 41 (24.3) 37 (21.9) 0.026 (1.09-4.13)
4™ or More N 2.32
than 104 (61.5) 86 (50.9) 0.004 (1.31-4.1)
Birth weight 0.84
(Kg) Normal 139 (82.2) | 143(84.6) 0.342 0.559 (0.47-1.49)
LBW (Ref.) 30 (17.8) 26 (15.4) 1.0
Type of delivery . 1.91
CS 74 (43.8) 49 (29) 7.988 0.005 (1.22-2.99)
Normal
(Ref) 95 (56.2) 120 (71) 1.0
Prematurity * 2.18
Yes 26 (15.4) 13(7.7) 4.899 | 0.030 (1.08-4.41)
No(Ref.) 143 (84.6) | 156 (92.3) 1.0
Exposure to 1.7
delivery Yes 27 (16) 17 (10.2) 2.613 0.109 (0.89-3.25)
complications** No (Ref.) 142 (84) 152 (89.9) 1.0
Admission to * 2.54
NICU in the Yes 43 (25.4) 20 (11.8) 10.320 | 0.002 (1.42-4.55)
neonatal period No (Ref.) 126 (74.6) | 149(88.2)
History of * 2.18
mechanical Yes 26 (15.4) 13(7.7) 4.899 0.030 (1.08-4.41)
ventilation No (Ref.) 143 (84.6) | 156 (92.3) 1.0
Basic vaccination 0.66
No (Ref.) 2(1.2) 3(1.8) 0.203 0.654 (0.11-4.17)
Yes 167 (98.8) | 166 (98.2) 1.0

*P < 0.05: significant, P > 0.05: not significant; x2: Chi-square; n: number; OR: odds ratio & 95%CI:
95%confidence interval

** Matching variables

*** Delivery complications (fetal distress and perinatal asphyxia)
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4.4.2 History of Lower RTI and other disorders among study subjects

History of pneumonia in the first month of his life; Table 4.3.2. showed that 17.2% of cases
were suffer from pneumonia during the first month of life compared to 11.8% of controls.
The odds ratio was OR: 1.54; 95% CI: (0.83, 2.85), which reflects positive but not significant
statistical association between whether the child has pneumonia in the first month of his life
or not (P =0.166). History of recurrent Lower RTI; about 42 children (24.9%) of cases and
25 children (14.8%) of controls had a recurrent Lower RTI, the results indicated that there
was a positive significant statistical relationship between the occurrence of pneumonia in
children under the age of five and their previous history of recurrent Lower RTI (P = 0.022).
The chances of developing pneumonia in under-five children with a history of recurrent
Lower RTIs were 1.90 times greater (OR: 1.90; 95% CI: (1.10, 3.30)) in comparison to those
without such a history. History of hospitalization due to a Lower RTI; the results showed
that the child had been admitted to the hospital due to a Lower RTI were 80 (47.3%) of cases
were compared to 26 (15.4%) of controls, there is a strong positive relationship between the
history of hospitalization due to a Lower RTI and occurrence of pneumonia, the odds of
pneumonia among under-five children who were admitted to the hospital due to a Lower
RTI were 4.94-fold higher (OR: 4.94; 95% CI: (2.95, 8.28)) than cases compared to controls
as manifested by (P = 0.000). History of bronchial asthma or episodes of wheezing
episodes; The study population was divided based on whether the child had a previous
history of bronchial asthma or wheezing episodes, with 38 (22.5%) cases compared to 21
(12.4%) controls, the results demonstrated positive significant correlation between a history
of bronchial asthma or wheezing episodes and the occurrence of pneumonia among under-
five children (P = 0.016). The odds of pneumonia in under-five children with a history of
bronchial asthma or wheezing episodes were 2.04 times greater (OR: 2.04; 95% CI: 1.14,
3.66) compared to controls. History of URTI in the last 2 weeks; there were 72 (42.6%)
cases, and 67 (39.6%) controls had an upper respiratory tract infection in the last 2 weeks,
there was positive not significant statistical association between the child having an upper
respiratory tract infection in the last 2 weeks and pneumonia among under-five children (P
= 0.581). The odds of pneumonia among under-five children who had an upper respiratory
tract infection in the last 2 weeks was 1.13 times higher (OR: 1.13; 95% CI: (0.73, 1.74))
compared to controls. Presence of chronic disease; The distribution of the study population
according to the child has any chronic disease. showed 20 (11.8%) cases compared to 14

(8.3%) controls. The analysis showed there is positive not significant association between
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the child having any chronic disease and pneumonia among under-five children (P = 0.280).
The odds of pneumonia among under-five children had the child have any chronic disease
1.49 - fold (OR: 1.49; 95% CI. (0.72, 3.05)) cases compared to controls. History of
neurological disease; The study population was analyzed based on whether the child had a
neurological disease (such as CP and convulsion), out of the total population, 23 (13.6%)
cases and 6 (3.6%) controls had neurological diseases, history of neurological disorders
significantly increases the chance of occurrence of pneumonia among under-five children
by 4.28 times more than children without a history of neurological diseases (OR: 4.28; 95%
Cl: (1.7, 10.8), as manifested by (P = 0.002).

Among variables history of recurrent Lower RTI and hospital admission due to Lower RTI,
history of bronchial asthma or wheezing episodes, and history of neurological disease have
a significant relationship with pneumonia among under-five years’ children, while History
of pneumonia in the first month of life, History of URTI in the last 2 weeks and Presence

chronic disease didn’t have a significant relationship.

There are several studies conducted to examine the relationship between a history of Lower
RTI or chronic disease and the occurrence of pneumonia among under-five children, a case-
control study conducted in Ethiopia showed similar results, and survey conducted in
Philippine found that history of bronchial asthma has a positive relationship with incidence
of pneumonia, history of presence asthma increases the risk to develop pneumonia among
under five children (Kosai et al., 2015; Seramo et al., 2022), a systemic review and meta-
analysis done in East Africa showed similar results which indicate that there is no significant
relationship between history of acute respiratory tract infection which include upper
respiratory tract infection with pneumoniaamong under-five children (Beletew et al., 2020),
on the other hand a study conducted in Ethiopia showed that there was a significant
relationship between upper respiratory tract infection within two weeks before onset of
pneumonia and pneumonia among under-five children ( Seramo et al., 2022; Tegenu et al.,
2022), there is a significant relationship between history of URTI and severity of pneumonia

even with death from pneumonia (Tegenu et al., 2022).

Several studies showed that chronic disease increase the risk of occurrence of pneumonia
such as; heard disease associated increased severity of pneumonia and worsens the prognosis
and outcome among children aged under-five years’ old (Nimdet and Techakehakij, 2016),

similarly in a retrospective study conducted in Indonesia the results show that heart disease

43


https://onlinelibrary.wiley.com/action/doSearch?ContribAuthorRaw=Nimdet%2C+Kachaporn

increase the risk for intensive care unit admission and bad prognosis , non-cyanotic
congenital heart disease considered as risk factor for developing pneumonia among children
under five years old especially infants, these also risk factor for recurrent pneumonia
(Rahayuningsih et al, 2021), another retrospective study conducted in Taiwan indicated that
chronic disorders increase the risk of recurrent Lower RTI and pneumonia, children with
chronic disease (chronic heart disease and chronic neurological diseases) have a higher
chance to develop bacterial pneumonia than children without any chronic disorder, (Chen
etal, 2022).

From the table below, the percentage of recurrent pneumoniaamong cases is around 25% of
total cases, recurrent pneumonia increases the chance to have another episode of pneumonia
later by one out of four cases, and the percentage of cases admitted to the hospital due to
Lower RTI is nearly 47% of the total cases, it indicated that nearly half of the pneumonia
cases need hospitalization, from the total participants approximately one-third of them was
admitted to hospital due to pneumoniaat least one time before time of data collection, From
my point of view these high percentages can be explained by the parents do not adhere to
the treatment plan for the child, when he has mild pneumonia, so it dramatically develops
into severe which require hospitalization, the reasons for not adhering to the treatment plan
is the high price of medications, as well as high poverty rate, this factors decrease the
purchasing power, so that sick child will not take the prescribed medication and the
deterioration will occur. Recurrent pneumonia occurs because the child exposes to the risk
factors again, the problem will not resolve until remove of the modifiable risk factors which

lead to pneumonia.

It is possible that both asthma and its treatment can affect the likelihood of pneumonia,
asthma change the composition of the lining epithelial cells of the respiratory system, these
changes may be caused by inflammation related to the disease or immunosuppression caused
by treatment such as inhaled corticosteroids (Zaidi and Blakey, 2019)

According to the results below, children with chronic neurological diseases are more likely
to develop pneumoniathan children without neurological diseases. In my opinion. this is due
to children with neurological diseases, especially CP, who spend most of their time in supine
position, therefore, the secretions of the respiratory system cannot be excreted by the child,

which leads to creates a suitable media for bacteria growth.
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Table 4.3.2 History of Lower RTI and other disorders among study participants

Case Control Statistical Analysis
Variables Categories (n=169) (n=169) . Pvalue | OR (95%Cl)
N (%0) N (%)

History of pneumonia Yes 29 (17.2) 20 (11.8) 1.933 0.166 1.54
in the first month of (0.83-2.85)
life. No (Ref.) | 140(82.8) | 149 (88.2) 1.0
History of recurrent Yes 42 (24.9) 25(14.8) | 5.380 0.022* 1.9
Lower RTI** (1.1-3.3)

No (Ref.) | 127 (75.1) | 144 (85.2) 1.0
History of hospital Yes 80 (47.3) 26 (15.4) | 40.078 | 0.000 * 4,94
admission due to (2.95-8.28)
Lower RTI No (Ref.) 89 (52.7) | 143 (84.6) 1.0
History of bronchial Yes 38 (22.5) 21 (12.4) 5.934 0.016 * 2.04
asthma or wheezing (1.14-3.66)
episodes No (Ref.) 131 (77.5) | 148 (87.6) 1.0
History of URTI in the Yes 72 (42.6) 67 (39.6) | 0.305 0.581 1.13
last 2 weeks (0.73-1.74)

No (Ref.) 97 (57.4) | 102 (60.4)
Presence chronic Yes 20(11.8) 14 (8.3) 1.177 0.280 1.49
disease*** (0.72-3.05)

No (Ref.) | 149(88.2) | 155 (91.7) 1.0
History of Yes 23 (13.6) 6 (3.6) 10.901 | 0.002* 4.28
neurological (1.7-10.8)
disease**** No (Ref.) 146 (86.4) | 163 (96.4) 1.0

*P < 0.05: significant, P > 0.05: not significant; x2: Chi-square; n: number; OR: odds ratio & 95%Cl:

95%confidence interval

**|_ower RTI (pneumonia, bronchitis and bronchiolitis)

***chronic diseases (heart disease, pulmonary disease and immune disorders)

**** neurological disease (CP and convulsion)
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4.4.3 Feeding history and nutritional status risk factors

Type of feeding

Exclusive breastfeeding (only breast milk for up to 6 months); The study found that 72
(42.6%) of cases and 67 (39.6%) of controls received exclusive breastfeeding. However,
logistic regression analysis revealed positive not significant association between exclusive
breastfeeding and pneumonia among children under five (P = 0.581). The odds of developing
pneumonia were 1.13 times higher for children who received exclusive breastfeeding
compared to the control group (OR: 1.13; 95% CI: 0.73-1.74). Bottle feeding only; The
study found that 17.8% of cases and controls were exclusively bottle-fed. However, no
association between bottle feeding and pneumonia among children under five (P = 1.000).
The odds of developing pneumonia were not significantly different between children who
were exclusively bottle-fed and those who were not (OR: 1.00; 95% CI: 0.57-1.75). Mixed
feeding (breast milk and formula milk); The study found that 76 (45%) of cases and 81
(47.9%) of controls were given mixed feeding. There is a negative not significant association
between mixed feeding and pneumonia among children under five (P = 0.586). The odds of
developing pneumonia were not significantly different between children who received
mixed feeding and those who did not (OR: 0.89; 95% CI: 0.58-1.36), according to (Table
43.3).

There are several studies examine the relationship between type of feeding and pneumonia
among under five children, showing consistent with our study for example, a case-control
study conducted in Southern Ethiopia found that exclusive breastfeeding for six months did
not have a significant effect on the incidence of pneumoniaamong under-five years’ children
(OR: 0.89; 95% CI: 0.58, 1.37) (Seramo et al., 2022).

On the other hand, there were a studies that find a significant association between exclusive
breastfeeding and pneumonia among under-five children. For instance, a systematic review
and meta-analysis of 34 studies in East Africa found that non-exclusive breastfeeding for six
months was increases the risk of pneumoniain young children (Beletew et al, 2020), another
study conducted in Ethiopia found that exclusive breastfeeding was associated with a
significantly reduced risk of pneumonia in under five children in comparison with mixed
feeding (breast feeding and bottle feeding) (OR 0.108, 95% CI: 0.040, 0.292) (Chekole et al,

2022), similarly in a case-control study conducted in Egypt indicate that the exclusive
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breastfeeding considered as a protective factor from pneumonia among under five-years
children (Fadl et al, 2020).

From my point of view, this result was not significant due to several causes, from the results
above most of the mothers have higher education (table 4.2), which would raise the level of
knowledge of the importance of breastfeeding for the child, as we note that the number of
children who receive breastfeeding and mixed-fed their numbers exceed the number of
children who receive formula only, but there was a positive not significant relationship
between breastfeeding and occurrence of pneumonia, this is maybe due to the position of
child during feeding, Therefore, there are no differences between the child feeding, also the
ages of the mothers are relatively close between the cases and the control (table 4.1), and
this would make a similarity between the mothers in the way of feeding the child because
most of the mothers are in average age, neither too old nor too young, in my opinion, the
women at this age they have sufficient knowledge of the importance of breastfeeding for
children. And when looking at the employment status of women (table 4.2), we find that
most of the mothers are unemployed, so the mothers find enough time to breastfeed the child

and not depend on Formula.

Supplementation

To examine whether the child took a supplement, the study population was divided into those
who did and did not. The analysis revealed that 92 (54.4%) cases and 95 (56.2%) controls
took a supplement. Results showed that there was a negative not significant association
between taking a supplement and pneumonia in under-five children (P = 0.743). The odds
of pneumoniaamong under-five children who took a supplement were 0.93 times (OR: 0.93;
95% CI: (0.61, 1.43)) that of controls (Table 4.3.3), A randomized control study conducted
in India and another one conducted in Bangladesh showed that there is no significant
relationship between vitamin D and the incidence of pneumonia among under-five children
(Singh, 2019; Chowdhury, et al., 2021), another case-control study conducted in Ethiopia
showed that there is no significant relationship between taking zinc supplements and the
incidence of pneumonia, zinc doesn’t have a role in protecting under-five children from
pneumonia (Seramo et al, 2022), although another cross-sectional study performed in
Ethiopia also showed that vitamin A considered as a protective factor from pneumonia

among under-five years children, a child who didn’t take a vitamin A as a supplement has a
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high chance to suffer from pneumonia nearly five folds than child how takes vitamin A
(Solomon et al, 2021).

As stated by the mothers, the percentage of children who received vitamin and iron
supplements was 55%, usually, those supplements are given by UNRWA, and other charity
organizations free of charge, the most available supplement is iron supplements. According
to the literature, the most effective supplement protecting against pneumonia among those

under-five is vitamin A.

Nutritional status (wasting, stunting and body mass index BMI)

Wasting; The study population was categorized based on the severity of wasting: severe,
mild, and moderate. The distribution showed that 15 (8.9%) cases and 3 (1.8%) controls had
severe wasting, 28 (16.6%) cases and 13 (7.7%) controls had moderate wasting, and 35
(20.7%) cases and 18 (10.7%) controls had mild wasting. Logistic regression analysis
revealed strong positive significant associations between severe (P = 0.002), moderate (P =
0.001), and mild wasting (P = 0.001), and pneumonia in under-five children. The odds of
pneumonia were 7.42 times higher for severe wasting (OR: 7.42; 95% CI: 2.09, 26.35), 3.2
times higher for moderate wasting (OR: 3.2; 95% CI: 1.5, 6.5), and2.88 times higher for
mild wasting (OR: 2.88; 95% CI: 1.5, 5.4) compared to controls. Stunting; the study
population was categorized based on the severity of stunting, with 11 (6.5%) cases and 1
(0.6%) control being severely stunted. Results analysis revealed a strong positive significant
association between severe stunting and pneumonia in under-five children (P = 0.008), with
the odds of pneumoniabeing 16.5 times higher for severely stunted children (OR: 16.5; 95%
Cl: 2.09-1, 0.03) compared to controls (Table 4.3.3). for moderate stunting, there were 33
(19.5%) cases and 14 (8.3%) controls, with logistic regression analysis indicating a positive
significant association with pneumonia (P = 0.000) and odds 3.54 times higher (OR: 3.54;
95% CI: (1.79, 6.98)) for cases compared to controls. Similarly, for mild stunting, 35
(20.7%) cases and 19 (11.2%) controls were observed, the results also showed a significant
association with pneumonia (P = 0.001), with odds 2.76 times higher (OR: 2.76; 95% CI:
(1.49, 5.13)) for cases compared to controls. BMI; The study population was categorized to
underweight and overweight in comparison with normal weight, with 66 (39.1%) cases and
32 (18.9%) controls being underweight. The logistic regression analysis indicated a
significant association between underweight and pneumonia among under-five children (P

= 0.000). Underweight children had 2.87 times higher odds of pneumoniathan controls (OR:
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2.87; 95% CI: (1.74, 4.71)) (Table 4.3.3). On the other hand, 8 (4.7%) cases and 5 (3%)
controls were overweight, and the logistic regression analysis showed no significant
association between overweight and pneumonia (P = 0.173). Overweight children had 2.22
times higher odds of pneumoniathan controls (OR: 2.22; 95% CI: (0.71, 7.01)) (Table 4.3.3).

The results of this study show that there are a significant association between nutritional
status and occurrence of pneumonia among the study population, studies conducted and
showed similar result in order to nutritional status, in South Africa a cohort study indicate
that wasting and underweight are considered as a risk factor for pneumoniaamong infant, in
general these factors indicate for poor nutritional status (Le Roux et al, 2015), in a case-
control study conducted in Ethiopia showed that stunting has a significant relationship with
incidence of pneumonia, but it found also that wasting and underweight were not have a
significant relationship with incidence of pneumonia among under-five children (Seramo et
al, 2022), in a case-control study conducted in Bangladesh examine the relationship between
nutritional status as independent variable with incidence of pneumonia, the results showed
that there was a significant relationship with sever stunting, but there wasn’t significant
relationship with severe underweight (Nasrin et al 2022), in another retrospective study
conducted in Ethiopia showed that malnutrition increase the chance of occurring death
among pneumonia patients, in other words malnutrition has a significant relationship with
increase pneumonia mortality rate (Tegenu et al, 2022). On the other hand, in a cross-
sectional study conducted in Nepal, nutritional status didn’t have a significant relationship
with the incidence of acute respiratory tract infection which includes pneumonia (Ghimire
etal, 2022).

The table below shows that the percentage of wasting is 33% from all participants, wasting
among cases 23% while among controls 10%, among children with wasting, mild wasting
was around 47%, and the rest of them were moderate and severe wasting, For stunting also,
a percentage of 33% of all participants, stunting among cases 23.3% while among controls
9.6%, among children with stunting, mild stunting was around 48%, and the rest of them
were moderate and severe stunting, The underweight percentage was approximately 29% of
all participants, approximately one-third of the study percipients are undernutrition. These
results are relatively high, this can be explained by a high percentage of people suffering
from food insecurity Gaza Strip (World Food Program [WFP], 2023; OCHA 2018), there is

a high percentage of people suffer from food insecurity despite UN provision of food aid
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(capon) for refugees in Gaza Strip, indeed food insecurity increases during crisis time, Gaza
Strip suffer from blockade for more than 15 years, high poverty and unemployment rates,
and the global rise in food prices after Ukraine crises, according to El-Bilbeisi et al. study in
2022, which conducted in Gaza Strip, the results indicated that food insecurity increases the
occurrence of underweight and undernutrition among under-five children. In a study
conducted to examine the relationship between undernutrition and the occurrence of
infectious disease, the results indicated that children who are undernourished face increased
vulnerability to infectious pathogens and have a higher likelihood of mortality due to
infectious diseases (pneumonia, diarrhea, and measles) (Gwela et al., 2019), these results

explain the significant relationship between undernutrition and occurrence of pneumonia.

Presence of anemia

The distribution of the study population according to anemia showed that there were 133
(78.7%) cases and 130 (76.9%) controls. Logistic regression analysis indicated that there
was a positive not significant association between anemia and pneumoniaamong under-five
children (P = 0.695). The odds of having pneumonia were 1.11 times higher for cases with
anemia (OR: 1.11; 95% CI: 0.66-1.85) compared to controls, as shown in Table 4.3.3.

It’s important to mention that the researcher adopt the hemoglobin cut-off point of 11g/dl
among under-five children (WHO, 2019), the previous studies used the same hemoglobin
cut-off point, a study conducted in Gaza Strip, the prevalence of anemia is around 60% of
preschool children in Gaza strip, anemia increase by a decrease of age (EL-Kishawi et al.,

2015), around 78% of the study participants had anemia.

Our study had differ from other studies, in a study performed in Bangladesh, to assess the
effect of anemia on pneumonia patients, the result showed that the presence of anemia
worsens the prognosis of pneumonia patients and has a fatal outcome, there is a significant
relationship between pneumonia mortality and anemia (Chisti et al, 2022),similarly, in a
case-control study performed in India the results showed that iron deficiency anemia is a
significant risk factor for pneumonia among children who aged up to five years (Choudhary
and Kumar, 2020).
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From my point of view, the high prevalence of anemia among children in Gaza Strip makes
no difference between children in respect of the occurrence of pneumonia, so in this study,

there was no significant relationship between pneumonia and anemia.

Table 4.3.3. Feeding history and nutritional status risk factors among the study participants

Case | Control Statistical Analysis
Variables Categories | (n=169) | (n=169) " P-value (95(3/<F)2C N
_ N(%) | N (%)
E;(e?allsut?‘le\é%mg Yes (472?6) (3%.76) 0.305 | 0581 (0.713f13.74)
No (Ref.) (5%?4) (él(()).24) 1.0
Erﬂt;l.e feecing Yes (1%(.)8) (1??(.)8) 0.000 | 1.000 (0.571-1.75)
No (ég.%) (slég.%) 1.0
Mixed feeding Yes 6(5) | 4%.19) 0297 | 0.586 (0_5%5_3336)
No (Ref) | 93(55) (5%?1) 1.0
Supplement es (5?1?4) (5%5.52) 0.108 | 0.743 (O.GOi?f 43)
No (Ref) | 475?6) ( 42‘.‘8) 1.0
Wasting Normal (Ref.) (5%_18) (715’.59) 27.507 10
Mild (2%?7) (1%;.37) 0.001* (1.5218-2.4)
Moderate (1%?6) 13(7.7) 0.001* (1.5%?6.5)
Sever 15(8.9) | 3(L8) 0.002* (2.03-_‘;%_35)
Stunting Normal (Ref.) (5%‘_)3) (715’%) 29.755 10
Mild (2?6?7) (111?2) 0.001* (1.42951?.13)
Moderate (139?5) 14 (8.3) 0.000* (1_739%‘_98)
Sever 11(65) | 1(0.6) 0.008* 1??0(.(2)':9)9_
BMI Normal (Ref.) (5965_32) (71;21) 18519 10
Underweight (3%(.31) (13;3.29) 0.000* (1.7245-31.71)
Overweight | 8(47) | 5(3) 0.173 (0.721-?72.01)
e O Angemia (7139?) (713.%) 0.154 | 0695 | (o dets)
Normal(Ref.) (236_53) (2%?1) 1.0

*P < 0.05: significant, P > 0.05: not significant; x2: Chi-square; n: number; OR: odds ratio & 95%Cl:

95%confidence interval
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4.4. The relationship between environmental risk factors and pneumonia among study

participants

Indoor air pollution

Parental smoking; Out of the total sample, 80 (47.3%) cases and 68 (40.2%) controls had
parents who smoked. There is a positive not significant association between parental
smoking and pneumonia among under-five children (P = 0.189). The odds of pneumonia
among under-five children whose parents smoked were 1.34 times higher (OR: 1.34; 95%
ClI: (0.87, 2.05)) compared to controls. Type of fuel used for cooking; The study population
was divided according to the type of fuel used for cooking, and the results showed that 163
(96.4%) of the cases and 165 (97.6%) of the controls used cooking gas. However, logistic
regression analysis revealed no significant association between the type of fuel used for
cooking and pneumonia among under-five children (P = 0.524). The odds of developing
pneumoniaamong under-five children who used cooking gas were 0.66-fold (OR: 0.66; 95%
Cl: (0.18, 2.38)) compared to controls.

There were studies showed different results from our study, in studies conducted in
Bangladesh, South Africa, and India, smoking increases the incidence of ARI especially
pneumonia (Islam et al, 2021; le Roux et al, 2015; Mondal and Paul, 2020), other studies
indicated that using of unclean fuel for cooking increases the incidence of pneumoniaamong
under-five children (Beletew et al, 2020; Mondal and Paul, 2020; Naz and Ghimire, 2020).

There is no significant relationship between indoor air pollution and the occurrence of
pneumonia among study participants, in my opinion, the results were not significantly
different between the case and control due to several reasons, around 56% of participants’
parents were not smokers and the most of smoker was smoke outside the home, children
were not exposed directly with smoke, the other reason for this relationship is the wide use
of cooking gas as a fuel for cooking, approximately 97% of the families participants using

cooking gas.

Outdoor air pollution

Electrical generator near your residency; according to the study, the study population was
divided based on the presence of an electrical generator near their residency, 13 (7.7%) cases

and 3 (1.8%) controls. The results showed that there was a strong positive significant
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association between the presence of electrical generators near the residency and pneumonia
among under-five children (P = 0.019). The odds of having pneumonia among under-five
children who had an electrical generator near their residency were 4.61 times higher (OR:
4.61; 95% CI: (1.29, 6.49)) compared to controls. Factory/ petrol station near your
residence; the results showed that 19 cases (11.2%) and 8 controls (4.7%) had such
establishments near their homes. Logistic regression analysis found there was a positive
significant relationship between having a factory or petrol station nearby and the occurrence
of pneumoniain children under the age of five (P = 0.032). However, the odds of developing
pneumonia were 2.55 times higher for children under five who lived near a factory or petrol
station compared to the control group (OR: 2.55; 95% CI: 1.08-6)

Factory exhaust and electrical generator exhaust produce toxic gases which have effects on
the respiratory tract system as manifested by several studies a study conducted in China
showed that child exposure to outdoor air pollution in the neonatal period increases the risk
of having pneumonia in children at age 3-5 years (Jiang et al, 2018), in a systemic review
and meta-analysis study the results showed that exposure to toxic gases which considered
outdoor air pollution, increase the risk of hospital admission due to pneumonia, in other
words, increase outdoor air pollution increase the risk and severity of pneumonia (Nhung et
al, 2017).

In Gaza Strip, the distribution of factories is far from the residential areas, but the increased
population makes people live near factories, factory smoke is usually emitted and directly
affects the population, whereas the electrical generator places were not far away population
residential, in my opinion, the population is exposed directly to electrical generators emits,
and the distribution of the electrical generator in a certain region without other especially
high-density areas, so that there was a significant relationship with the occurrence of

pneumonia.
Type of housing

Type of house; the study population was distributed according to apartment housing,
revealing 131 (77.5%) cases and135 (79.9%) controls. There was no significant correlation
between the type of housing and pneumonia among children under the age of five (P =
0.595). The data showed that the odds of developing pneumonia were 0.87 times lower in

cases with apartment housing (OR: 0.87; 95% CI: 0.52-1.46) when compared to controls.
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Type of house roof; The study participants were split into two groups based on the type of
house roof: concrete and asbestos, and compared to the reference group (Iron Sheet). Of
those with a concrete house roof, 127 cases (75.1%) and 128 controls (75.7%) were
identified, and logistic regression analysis did not find any significant correlation between
having a concrete house roof and the incidence of pneumonia in children under five (P =
0.681). The odds of developing pneumonia were 1.15 times higher among children under
five with a concrete house roof compared to the control group (OR: 1.15; 95% CI: 0.59-
2.23).

In addition, the distribution of the study population according to a house roof made of
asbestos showed 23 (13.6%) cases compared to 19 (11.2%) controls. Also, there was a
positive not significant association between an asbestos house roof and pneumonia among
under-five children (P = 0.444). The odds of pneumoniaamong under-five children who had
a house roof made of asbestos was 1.4-fold (OR: 1.4; 95% CI: (0.59, 3.32)) compared to
controls (Table 4.4).

In a cross-sectional study conducted in Nepal, the results showed similarity, in respect of
that variation in the type of housing, finding that there was a relationship but not significant
between the type of housing and the occurrence of ARI which includes pneumonia among
children (Ghimire et al, 2022).

The percentage of families living in apartments is nearly 79% of all participants’ families,
this percentage goes alongside the percentage of houses with concrete roofs, its nearly 75%,
which indicated good houses structures, this is a common feature of the Gaza Strip houses,
I think there are little differences among participants’ houses so the relationship was not
significant between the type of housing (include roof made off) and the occurrence of

pneumonia among under-five children.
Sanitation

Availability of basic sanitation; the study population was distributed based on the
availability of basic sanitation, which showed compared to 14 (8.3%) cases 7 (4.1%)
controls. However, there was no significant association between the availability of basic
sanitation and pneumonia among under-five children (P = 0.122). The odds of pneumonia

among under-five children who had the availability of basic sanitation were 2.09 - fold (OR:
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2.09; 95% CI: (0.82, 5.32)) cases compared to controls. Presence of Molding spots in the
house; the study population was classified based on the presence of molding spots/ damp
stains in the house, with 98 (58%) cases and 108 (63.9%) controls. Negative not significant
association between the presence of molding spots/ damp stains and pneumonia among
under-five children (P = 0.265). The odds of pneumonia in children under five years old with
molding spots in the house were 0.78 times (OR: 0.78; 95% CI: 0.5, 1.21) compared to
controls. The child’s bed washed and cleaned regularly; washing and cleaning of the child's
bed negative not significant association with pneumonia among under-five children the
categorization of the population study was 157 (92.9%) cases compared to 164 (97%)
controls as manifested by (P = 0.091). The odds of pneumonia among under-five children
who had their bed washed and cleaned regularly were 0.4-fold (OR: 0.4; 95% CI: (0.14,
1.16)) compared to controls. The child’s bed (below and covers) expos to sunlight; the study
population was categorized based on whether the child's bed (below and covers) was exposed
to sunlight. Out of the total study population, 143 (84.6%) cases and 152 (89.9%) controls
had the child's bed exposed to sunlight. There was a negative no significant association
between the child's bed exposure to sunlight and pneumonia among under-five children (P
= 0.144). The odds of pneumonia among under-five children with the child's bed exposed to
sunlight were 0.62-fold (OR: 0.62; 95% CI: (0.32, 1.18)) cases compared to controls (Table
4.4).

In a cross-sectional study conducted in Philippines, showed houses with good sanitation,
improved drinking water and availability of basic sanitation protect the children from
pneumonia (Kosai et al., 2015), in another cross-sectional study conducted in Ethiopia, the
result showed that the presence of molding spots in the house was considered a risk factor

for pneumonia (Andualem et al., 2020).

Almost houses in the Gaza Strip have sewage systems, not depend on septic tanks as in the
past except in some marginalized rural areas, as well as the study participants’ houses depend
on the sewage system, which is considered the clean and safe way to discard wastewater.
Molding spots are common in houses, it is evidence of dampness in the house, according to
the table below dampness in control houses is more than in cases contrary to expected, but
these differences are not statistically significant. When asked about a child's hygiene at home
in terms of washing mattresses and covers, and exposing them to the sun, the answers are

often positive, regardless of the real behavior. From my point of view, the mothers may tell
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the truth or may not, and the best way to assess the child’s hygiene is by observational

assessment.

Presence of animals or birds around the child

Presence of Cattle near the house; the study population was distributed according to the
presence of cattle near the house, with 27 (16%) cases and 24 (14.2%) controls. The logistic
regression analysis revealed that there was no significant association between the presence
of cattle near the house and pneumonia among under-five children (P = 0.649). The odds of
pneumoniaamong under-five children who had cattle near their house were found to be 1.15-
fold higher (OR: 1.15; 95% CI: (0.63, 2.09)) than controls. The presence of birds kept inside
the house; the study population was categorized based on whether birds were kept inside
their house or not, with 20 (11.8%) cases and 14 (8.3%) controls. There was a positive not
significant association between the presence of birds inside the house and pneumoniaamong
under-five children (P = 0.28). The odds of pneumonia in under-five children who had birds
kept inside their house were 1.49-fold higher (OR: 1.49; 95% CI: 0.72-3.05) compared to
controls. Presence of pets kept inside the house; the study population was analyzed based
on whether they kept pets inside their house, with 12 (7.1%) cases and 7 (4.1%) controls.
There was positive not significant association between keeping pets inside the house and
pneumonia among under-five children (P = 0.243). The odds of pneumonia among under-
five children who kept pets inside the house were 1.77 times higher (OR: 1.77; 95% CI:
(0.68, 4.61)) compared to controls.

A cross-sectional study performed in Ethiopia found contradictory results, which indicated
that keeping cattle was considered strongly associated with pneumonia among under-five
children (Fekadu et al., 2014), in another studies performed in an India and Brazil the results
indicated that a high pneumonia rate among children living in a home where there are pets
(Meilantika et al, 2018; Ramani et al., 2016), there are several diseases transmitted from
animals and birds to human, Psittacosis or also know (avian chlamydiosis) transmitted from
birds to human, its effects mainly on the respiratory system causing URTI and pneumonia
(Rodriguez et al., 2022), and H5N1 also known (avian influenza) effect mainly on lower

respiratory tract system causing pneumonia even respiratory failure (Rajabali et al., 2015).
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In the table below, the number of families that own cattle or birds is a small number, the data
from the same table, the majority of the participants in the study live in an apartment

dwelling, so it is difficult to keep birds and livestock in them.

House ventilation

In this study the results showed that good house ventilation didn’t have a significant
relationship with reducing pneumonia, the cases who live in the well-ventilated house were
148 (87.6%) cases compared to 138 (81.7%) controls, as manifested by (P = 0.134). The
odds of pneumonia among under-five children who had a well-ventilated house were 1.58
times (OR: 1.58; 95% CI: (0.87, 2.89)) the cases compared to controls (Table 4.4), a cross-
sectional study conducted in Nepal showed consistent with this study results, there was a
positive not significant relationship between house ventilation and occurrence of ARI which
includes pneumonia (Ghimire et al, 2022), on the other hand, case-control studies conducted
in Brazil and Egypt showed that poor house ventilation is considered a risk factor for

pneumonia among under-five children (Fadl et al, 2020; Meilantika et al, 2018).

The answers about house ventilation question based on the participants’ judgment about the

ventilation on their houses, | think this question need direct assessment.

Crowdness

The distribution of the study population according to crowded conditions showed 92 (54.4%)
controls compared to 91 (53.8%) cases. Logistic regression analysis showed there is a
postitive not significant association between crowded conditions and pneumonia among
under-five children (P = 0.913). The odds of pneumonia among under-five children with
crowded conditions were 1.02-fold (OR: 1.02; 95% CI: (0.67, 1.57)) cases compared to
controls (Table 4.4).

In this study case and controls are shared in many of themes like crowded conditions due to
high density of population in small area, more than half of population sample (case and
control) live in crowded houses, there are several studies conducted examined the
relationship between crowded and incidence of pneumonia among children, one of them a
case-control study conducted in Ethiopia showed consistent with the study result, which
indicated the crowded have a positive significant relationship in increasing the risk of

pneumonia among children (Seramo et al, 2022), there were studies conducted in Ethiopia
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and Pakistan showed than there was a significant relationship between overcrowded and
incidence of pneumonia among under-five children (Chekole et al, 2021; Naz and Ghimire,
2020), also in Bangladesh the overcrowded is a risk factor for respiratory tract infection, and

increase the incidence of hospitalization (Islam et al, 2021).

Table 4.4a: Distribution of environmental risk factors among the study participants

_ Categories Case Control Statistical Analysis
Variables (n=169) (n=169) ; p- OR
o) (o)
_ NOo) | NOO | x| vaiue | (95%C)
Parental smoking Yes 80(47.3) | 68(402) | 1731 | 0.189 | ¢ 817-?2405)
No (Ref) | 89 (52.7) (518}3) 10
rarents smoke at Yes 57(33.7) | 47(27.8) | 1389 | 0289 | e n
No (Ref) | 112 (66.3) (712222) 1.0
Type of fuel used . 165 0.66
for cooking Cooking gas | 163 (96.4) (97.6) 0.412 | 0.524 (0.18-2.38)
Others (Ref.) 6 (3.6) 4(2.4) 1.0
Electrical 461
generator near Yes 13 (7.7) 3(1.8) 6.561 | 0.019* (1.29-
your residency 16.49)
No (Ref) | 156 (92.3) (9186%) 10
Factory/ petrol 2.55
Station near your Yes 19(112) | 8(47) | 4871 | 0082 | [ Gos)
residence? No (Ref) | 150 (88.8) (356%> 1.0
Typeofhousing | apartment | 131 (77.5) (713%) 0.282 | 0595 |, o0 )
thers (Ref. . . .
Others (Ref.) | 38 (225) | 34 (20.1) 1.0
Type of the 128 1.15
house roof concrete 127 (75.1) (75.7) 0.604 | 0.681 (059-2.23)
Asbestos | 23(13.6) | 19 (11.2) 0.444 1-%.(3?2?9‘
'r‘zggpg’“ 19(112) | 22 (13) 10
Availability of . 2.09 (0.82-
(gLl ot Septictank | 14(83) | 7(41) | 2488 | 0.022 | “7 4
Sewage 162
. e system (Ref.) 155 (91.7) (95.9) 5063
resence ot cattie . .00~
esence ol Yes 27(16) | 24(142) | 0208 | 0.649 | *3 Gl
No (Ref) | 142 (84) (gg%) 1.0
Presence of birds 1.49
kept inside the Yes 20(11.8) | 14(83) | 1177 | 0280 |  (0.72-
house 3.05)
No (Ref.) | 149 (88.2) (91f57) 1.0
Pets kept inside 1.77
o R Yes 12(71) | 7(41) | 1394 | 0243 | g oi'f ey
No (Ref) | 157 (92.9) (9156%) 1.0

58



Table 4.4b: Distribution of environmental risk factors among the study participants

Case Control
Statistical Analysis
Variables Categories (n=169) (n=169)
2 OR
N (%) N (%) X P-value (95%Cl)

Molding spots 0.78
in the house Yes 98 (58) 108 (63.9) | 1.243 | d0.265 (0.5-
1.21)

No (Ref.) 71 (42) 61 (36.1) 1.0

The child’s bed 04
washed and Yes 157 (92.9) 164 (97) 3.035| 0.091 (0.14-
cleaned regularly 1.16)

No (Ref.) 12 (7.1) 5@13) 1.0

The child’s bed 0.62
(below and covers) Yes 143 (84.6) 152 (89.9) | 2.158 | 0.144 (0.32-
expos to sunlight? 1.18)

No (Ref.) 26 (15.4) 17 (10.1) 1.0

House 1.58
ventilation Yes 148 (87.6) 138 (81.7) | 2273 | 0.134 (0.87-
2.89)

No (Ref.) 21 (12.4) 31 (18.3) 1.0

Crowd 1.02
Yes 91 (53.8) 92 (544) |0.012| 0.913 (0.67-

1.57)

No (Ref.) 78 (46.2) 77 (45.6) 1.0

*P < 0.05: significant, P > 0.05: not significant; x2: Chi-square; n: number; OR: odds ratio & 95%Cl:

95%confidence interval

4.5 Study limitation
There are several limitations faced by the researcher during this study:

- Dearth of local and regional studies about risk factors of pneumonia among under-five
children.

- Difficulty in finding cases and controls according to inclusion criteria, especially
controls, matching according to age and gender.

- The data collected by the interviewed questionnaire, consumed time and effort.

- This study is a case-control one, there was recall bias such as when asking mothers of
older children about the first month of life and the type of feeding.

- There were questions about sanitation and the environment, which need direct

assessment, the participants sometimes don’t answer these questions correctly.
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4.6 Conclusion

This study is aimed to investigate the potential factors of pneumonia among under-five
children in the Gaza Strip, using a hospital-based, matched case-control method, the main
risk factors investigated were parental socio-demographic factors, child-related factors, and
environmental factors, the study population were children from 1-59 months admitted to
hospital in the study period, the study population number were 338 they are divided to two
comparable groups 169 case and 169 control, with age and gender matching between cases
and controls, the data were collected from child accompany mainly from mothers, by using
interviewed questionnaire, then data analyzed by using independent t-test, Pearson's chi-
squared test, and logistic regression analyses, the study results were compared with previous
studies, there were findings aligned with expectations and were consistent with previous

studies while other findings contradicted with previous studies.

The results are as the following:

Firstly, the relationship with parental socio-demographic variables; pneumonia was
positively and strongly associated with maternal occupation status (employed mother), while
the mother’s educational level, father’s educational level, father’s occupation, family type,
and family's income were not significant statistically associated with pneumonia among

under-five children.

Secondly, the relationship with child-related variables; is divided into three categories; natal
history and postnatal variables, history of Lower RTI and other disorders, and feeding history

and nutritional status.

For natal history and postnatal variables; pneumonia was a positive significant association
with birth order, CS delivery, prematurity, admission to NICU in the neonatal period, and
history of MV, while the Birth weight, exposure to delivery complications, and vaccination

status were not significant association with pneumonia among under-five children.

History of Lower RTI and other disorders; pneumonia was a positive significant association
with a history of recurrent Lower RTI, history of bronchial asthma or wheezing episodes,
and a strong positive association with a history of hospital admission due to Lower RTI and

history of neurological disease, while the history of pneumonia in the first month of life.
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History of URTI in the last 2 weeks, and presence of chronic disease were not significant

association with pneumonia among under-five children.

Feeding history and nutritional status; pneumonia was a positive significant association with
wasting (Mild and Moderate), stunting (Mild and Moderate), Underweight, and a strong
positive significant association with severe wasting and severe stunting, while exclusive
breastfeeding, mixed feeding, using a supplement, overweight, and anemia were not

significant association with pneumonia among under-five children.

Finally, regarding the relationship with environmental variables; pneumonia was a positive
significant association with outdoor air pollution (factory, petro station, and electrical
generator emits), while there was no significant association with indoor air pollution,
outdoor air pollution, type of house, sanitation, presence of animals or birds kept inside or

near the home, house ventilation, and crowd.
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Recommendations

5.1

5.2

Recommendations for policymakers

Trying to limit the occurrence of pneumonia, by limiting outdoor air pollution, and
increasing the level of awareness among people.

The percentage of stunting and wasting in this study may be not the actual prevalence
among children in the Gaza Strip but need more attention.

Monitoring trends of pneumonia, enforcing good documentation for cases and providing
reliable medical records with availability for researchers.

Provide continuous and reliable statistics about the incidence of pneumonia and the
severity of cases.

Provide a surveillance system for anemia and nutritional status among under-five

children.
Recommendations for healthcare worker

The healthcare worker should be careful with documentation, and provide the full
history of the patients.

Trying to pay attention to CP patients, by good monitoring, providing special care, and
providing health education to the family in order to minimize the occurrence of
pneumonia.

Provide health education for families with children who have recurrent Lower RTIs, the
education about the risk factors to minimize recurrent pneumonia.

The healthcare worker should monitor children’s weight and height; this is done in
primary health clinics regularly but should be done completely in hospitals for clients,
trying to find out children with wasting, stunting, and underweight.

Provide care for the neonates by trained personnel and using aseptic techniques to
prevent the spread of communicable diseases, especially VAP in patients connected to
MV.

Provide good diagnosis and classification of cases according to the severity.
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5.3 Recommendations for the future research

- Need more research to investigate more risk factors for pneumonia among children
using various methods, like using community-based studies.

- Need more research to identify the incidence of pneumonia among age groups.

- Need to include neonatal period besides under-five children in the study population, or
as a separate study population.

- Focus on anemia prevalence and risk factors among under-five children, community-
based studies.

- More studies about nutritional status among children.

- Investigates the NICU infection prevention controls, to identify the most common risk
factors for VAP among neonates.
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Annex 1: Palestine map
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Annex 2: Gaza Strip map
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Annex 3: Sample size calculation
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Annex 4: Timetable

Activity Duration 2022 2023
Tune [ July [ Aug [ Sep [ Oct . Tan | Feb | Mar | April [ May | June

Proposal writing 2months

Proposal defense and 2 weeks

approval

Preparing tools and 6 weeks

evaluation

Pilot Study 2 months

Modification 3 weeks

Data collection 4 months

Data entry 1 month

Data analysis 1 month

Research writing 3months
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Annex 5: Questionnaire

Questionnaire

Dear participant:

Firstly, I would introduce myself, my name is Amro Mohammad Rabah a master’s student
in the public health faculty at Al-Quds University/ Department of Epidemiology, | am
conducting this research as a major health requirement of obtaining the Master's degree.
Secondly, the main objectives of this study are to assess the main risk factors associated with
pneumonia among under-five children in the Gaza Strip, for developing effective prevention

strategies and a better understanding of the underlying risk factors.

I highly appreciate your participation in this study, which can take about 15 minutes. Note
that participation is optional and you have the right to withdraw whenever necessary while
ensuring the confidentiality of the information provided and that this research will be used
for scientific research only.

Finally, please answer all the research questions in the questionnaire as it deems appropriate
in practice and reality, where there is no wrong answer and others correct.

Thank you very much

Researcher/ Amro Rabah E-mail/
amro.rabah@students.alquds.edu
Mobile/ 0597559498 Signature of participant to

participate
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Basic data

Questionnaire Number: Interviewer name:
Hospital: Subject: (] Case [ Control
Date of interview: .......... [vii... [oiiiin. Address:

Child name: Child Date of Birth:

Interviewee: [ Mother CJFather [JRelative: Specify:

1. Child-related data

1.1 Child age 1.2 | Gender: M/ F 1.3 | Weight (Kg):
(months):

1.4 Height(CM): 1.5 | Birth weight(Kg): 1.6 | Hemoglobin:

1.7 What was the type of delivery? “INormal Cesarean

section

1.8 Was the child born Prematurely (< 37 weeks of C Yes No
gestation)?

1.9 Did the child expose to delivery complications? T Yes No

1.10 | Was the child admitted to NICU in the neonatal 71Yes No
period?

1.11 | Did the child connect to the mechanical ventilator? | [1 Yes No

1.12 | Did the child have pneumonia in the first month of | [0 Yes No
his life?

1.13 | Does the child take exclusive breastfeeding (only T Yes No
breast milk for up to 6 months)?

1.14 | Does the child take bottle feeding only? 7 Yes No

1.15 | Does the child take mixed feeding (breast milk and | [ Yes No
formula milk)?

1.16 | Does the child take a supplement? ) Yes No (if

yes, Explain what type?)

1.17 | Does the child take the vaccination as scheduled? 1Yes No

1.18 | When was the child weaned?

1.19 | What is the birth order of this child?

1.20 | Number of siblings

1.21 | Number of under 5 child siblings
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1.22 | Does the child have any chronic disease? ) Yes No (if
yes, what is the disease?
1.23 | Does the child have a recurrent Lower RTI? 1Yes No
If the mother answers the question above (yes)
answer the following related questions?
1.24 | Did the child admit to the hospital due to a Lower 71Yes No
RTI?
1.25 | How many times has the child been admitted to the
hospital?
1.26 | Does the child have a neurological disease? (CP, T Yes No (if
convulsion or any neurological disorders) yes, Explain what
disease?)
1.27 | History of bronchial asthma or wheezy chest? 1Yes No
1.28 | Did the child have an upper respiratory tract [ Yes No
infection in the last 2 weeks?
2. Parental Socio-demographic data
2.1 Mother age: 2.2 | Father age:
2.3 What’s the educational level of the 1 Hliterate Primary
mother? Preparatory
1 Secondary  University
24 What’s the educational level of the 1 Hliterate Primary
father? Preparatory
Secondary  University
2.5 What’s the occupational status of the | [1 Employee  Unemployed
mother? Worker
2.6 What’s the occupational status of the | [1 Employee  Unemployed
father? Worker
2.7 How many family members?
2.8 Place of residence? 1 Middle  Gaza North
"1 KhanYounis Rafah
2.9 What’s the type of family? 1 Nuclear family Extended family
2.10 | The family income per month by NIS | [Iless than 1450 NIS

111450 NIS (minimal wage in Gaza)
1 more than 1450 NIS

3. Environmental characteristic

3.1

Is either of the parent’s smoker?

[1Yes

3.2

Does he/she smoke at home?

[1Yes No
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3.3 What type of fuel is used for 1 Cooking gas Wood Charcoal
cooking? 1 Kerosene electricity
34 Is there an electrical generator near 1 Yes No
your residency?
35 Is there a factory/ petrol station near | (1 Yes No (if yes, what type of
your residence? factory?) ...ooooeiiiiiiiiii
3.6 How many rooms are there in your
house except the bathroom and
Kitchen?
3.7 How many people are there in your
household except the newborn (less
than 28 days)?
3.8 What type of housing? 71 Apartment  Single family house
1 Multifamily house  Hut
Container
3.9 | What is the house roof made of? 1 concreate ashestos iron sheet
3.10 | Availability of basic sanitation 1Sewage system Septic tank
3.11 | Are there cattle near the house? 1Yes No
3.12 | Are there birds kept inside the 1 Yes No
house?
3.13 | Are there pets kept inside the house? | (] Yes No
3.14 | Are there molding spots/ damp stains | [J Yes No
in the house?
3.15 | Is the child’s bed washed and 0 Yes No
cleaned regularly?
3.16 | Is the child’s bed (below and covers) | [ Yes No
expos to sunlight?
3.17 | Is the house ventilated well? 1Yes No
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Annex 6: Helsinki Committee Approval
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Palestinian Health Research Council
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loping the Palestinian health system through institutionalizing the use of information in decision making

Helsinki Committee
For Ethical Approval

Date: 06/06/2022 Number: PHRC/HC/1143/22

Name: Amro M.A. Rabah sty
We would like to inform you that the o 7 e B 8 all) ol Wle asuds
committee had discussed the proposal of e ol

your study about: s

Risk factors of pneumonia among under-five children in Gaza Strip, Palestine: a
case- control study

The committee has decided to approve alle ssiall Gagl) o Ablpal) b B
the above mentioned research. i il G R
Approval number PHRC/HC/1143/22 in its 4le sl )il AN
meeting on 06/06/2022
Signature
Member Memb:
Na
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Genral Conditions:- Specific Conditions:-
1. Valid for 2 years from the date of approval.
2. Itis necessary to notify the committee of any change K)q @d MWW/\ /—\J

in the approved study protocol.

3. The committee appreciates receiving a
copy of your final research when o —
.completed.
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Annex 7: Official request letters

Al-Quds University
Jerusalem

School of Public Health
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