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Association of Socio—Demographic and Climatic
Factors with the Duration of Hospital Stay of
Under-Five Children with Severe Pneumonia in
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This study was designed to assess the association between factors related to the parents’
socio-demographic characteristics, children’s birth history, nutritional status, and variations
in climatic factors (temperature, humidity, and rainfall) with the length of hospital stay

(LoS) of under-five year old children for severe pneumonia in urban areas of Bangladesh.

Introduction

Pneumonia is a leading cause of death accounting for about 15% of all deaths under-five
years old, particularly in South Asia and sub-Saharan Africa in 2017. Several
socio-demographic factors, such as age, gender, maternal education, and family income have
been shown to be associated with the severity of pneumonia. Pneumonia in malnourished
children has a greater risk of death, compared to pneumonia alone, worldwide. Children who
were preterm and low birthweight had a higher risk of developing severe pneumonia
compared to full term and normal weighted babies. Infants born by caesarean section had an
increased risk of having severe pneumonia. A study in China noted higher deaths from
pneumonia in rural areas compared to urban areas.

Climate change impacts the health of children regarding all types of infectious diseases,
including pneumonia. The duration of the hospital stay is usually indicative of the severity
of disease, and its rise causes a significant economic burden in both developed and
developing countries. Therefore, climate variability can affect the severity of childhood
pneumonia and might influence the length of the hospital stay.

Children with severe pneumonia are recommended to be managed in the hospitals.
Unfortunately, 22% of such children in Bangladesh are not admitted to those health care
facilities due to a shortage of beds, leading to their heightened risk of morbidity and death.
A longer LoS in the hospital increases the occupancy of the beds and the total cost of
hospitalization.

There has been no study in Bangladesh that has assessed the correlation of the
socio-demographic and climate factors with the LoS of under-five children with severe
pneumonia in urban sites. Identifying such correlating factors could enable the targeting of
measures to reduce LoS, which would in turn result in the availability of hospital treatment

to more children suffering from severe pneumonia.

Methods

We extracted data from two different resources. The clinical data were collected from a
cluster randomized control trial (ClinicalTrials.gov:NCT02669654) where the participating
children were admitted to different hospitals for the management of severe pneumonia. We
analyzed the data of 944 children for this study. The clinical trial was conducted between
February 2016 and February 2019. We used the hospitals’ data during the period of



hospitalization of the children and computed the LoS in days. For our analysis, we
considered individual parents’ background socio-demographic characteristics; birth
(full-term, preterm, post-term), delivery history (normal vaginal, cesarean section) of the
children, and their nutritional status. We collected data on the climatic factors during the
study period from the Meteorological Department of Bangladesh. Then, from the climate
data, we extracted and used the temperature, humidity, and rainfall data for only those
days corresponding to the dates of each child’s stay in hospital. We analyzed study data with
95% confidence intervals (CI) and p-values of the socio-demographic and climatic factors
with respect to the LoS in days that were estimated in the bivariate and multivariate

analyses in gamma generalized linear model.

Results

Children’s age (B: 0.996, 95% Cl: 0.994-0.999, p = 0.006), and the well-nutritional status (8:
0.936, 95% Cl: 0.881-0.994, p = 0.031), number of household family members (8: 1.020, 95%
CI: 1.005-1.036, p = 0.010), the humidity variation (8: 1.040, 95% Cl: 1.029-1.052, p < 0.001),
average rainfall (B: 0.980, 95% CIL: 0.973—0.987, p < 0.001), and rainfall variation (8: 1.014,
95% Cl: 1.008-1.019, p < 0.001) were significantly associated with the LoS among under-five

children with severe pneumonia.

Discussion

Our study demonstrated an association that malnourished children in the lower age group
and having more household family members had more risk of a longer LoS in the hospital.
Humidity and rainfall variation, and reduced average rainfall, also increased the risk of a

longer LoS in the hospital.

Conclusions

As Bangladesh is a climate-susceptible country, mass awareness and health education are
needed for parents/caregivers and health staff. On the basis of our study findings, the
variation of humidity and rainfall issue could be adopted as one of the mitigation strategies,
such as air conditioning in order to shorten the LoS and prevent the delay in severe
pneumonia recovery time at the hospital, especially for such resource-impoverished
countries. Further prospective studies could be conducted among hospitalized children with
severe pneumonia in some other countries with similar socio-demographic and climatic
factors, where the actual humidity and rainfall measurements are taken inside hospitals so

to limit the confounding effects, and for external validation.
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