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Incidence and Risk Factors for Prolonged Stay
in Children Hospitalised with Pneumonia
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ABSTRACT

Introduction: Lower Respiratory Tract Infection (LRTI) is one of
the common causes of morbidity and mortality in children and
is responsible for hospitalisation.

Aim: The current descriptive epidemiological study aimed
to analyse the risk factors for the prolonged hospital stay in
children suffering from LRTIs.

Materials and Methods: From August 2016 to July 2017, a
total of 245 patients admitted for LRTI in the Department of
Paediatrics, KIMS was included in the current investigation.
Current diagnosis, demographic profile and length of hospital
stay were examined and data were analysed using GRAPH-
PAD-PRISM software version 7.0.

Results: All the 245 children were identified with LRTI. Gender wise
distribution showed 173 (70.6%) males and 72 (29.4%) females. The
mean hospital stays for female patients (6.15 days) were higher than
males (7.07 days) (p<0.05) with an average duration of 6.8 days.
The hospital stay was significantly higher in children with an age
range of 11-14 years in comparison to 1 mo-1 year aged children
(p=0.001). Among different groups of LRTls, patients suffering from
Pneumonia had a longer duration of hospitalisation (8.15 days).

Conclusion: Among children, the duration of hospitalisation
was higher in males indicating that gender has a role in
susceptibility and severity of the disease. Prolonged hospital
stay was observed in children >10 years of age. Therefore, early
diagnosis and treatment options should be made for this age
group of children to prevent prolonged hospitalisation.
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INTRODUCTION

LRTl is often used as a synonym for pneumonia. Pneumonia is an
inflammatory condition of the lung primarily affecting small air sacs
known as alveoli. Typically symptoms include few combinations of
productive or a dry cough, chest pain, fever, and trouble in breathing
[1]. LRTIs are a major cause of morbidity and mortality worldwide
specifically in children aged less than five years. It results in nearly
1.9 million childhood deaths per year, of which 20% are estimated to
occur in India [2]. Acute respiratory tract infection is most common
in children under five years of age and represents 30-50% of the
paediatric medical admissions [2]. LRTI includes pneumonia and
atypical pneumonia which collectively manifest a major portion of
infectious diseases worldwide [3,4]. Currently, LRTI is considered
as a major cause of hospitalisation in children worldwide [4,5].
In Odisha, only a few reports are available on hospital stay of
paediatric subjects <5 years suffering from pneumonia. The current
investigation was conducted to examine factors contributing to a
prolonged hospital stay in children affected with LRTI and further
proposed improvements to reduce it.

MATERIALS AND METHODS

In this retrospective study with a total of 245 paediatric patients, data
were collected from August 2016 to July 2017 in the Department of
Pharmacology and Paediatrics, KIMS, KIIT University, Bhubaneswar,
QOdisha, India. The study was approved by the Institutional Ethics
Committee (IEC).

Inclusion criteria: (1) Patients in the age group of 1 month to 14 years
who were admitted in the in-patient Paediatric department by recent
fever (>37.5°C), cough and/or dyspnea, tachypnea, and sputum; (2)
fixed moderate or fine rales or dry rales during inspiration detected by
lung auscultation [6-8]; and (3) radiological confirmation of pneumonia
was defined as the presence of consolidation (a dense or fluffy opacity
with or without air bronchograms), other infiltrate (linear and patchy
alveolar or interstitial densities), or pleural effusion [9].

Exclusion criteria: (1) Patients with any coexisting infections or other
co-morbid conditions; (2) syndromic and immunocompromised
patients and (3) subjects whose parents refused to give consents or
whose data was not available.

Data Collection and Statistics

Informations related to diagnosis, the demographic profile of
patients and duration of hospital stay were collected from a total of
245 paediatric in-patients treated for LRTI. Consent was taken from
parents/relatives. Collected data were entered into the Microsoft
Excel and were analysed using GRAPH-PAD-PRISM software
version 7.0 to examine the statistically significant difference between
groups. A p-value of less than 0.05 was considered statistically
significant. The test applied were t-test and f-test.

RESULTS

Out of 245 infected children, 72 were female and 173 were male.
The mean hospital stays for female and male patients were 6.15
days and 7.07 days respectively indicating a significant association
between gender and hospital stay (p=0.02) [Table/Fig-1]. [Table/
Fig-2] showed the age-wise average duration of hospital stay in
LRTI children. The mean average duration of hospital stay for all age
group was 6.80. It was found that older age groups had a longer
duration of hospital stay in comparison to younger children (p=0.001)
[Table/Fig-2]. The average hospital stay in different subtypes of LRTI
patients was calculated and results were shown in [Table/Fig-3].
Different LRTI subtypes had a strong association with duration of
hospital stay (p=0.001). In present study pneumonia patients had a
longer hospital stay [Table/Fig-3].

Sex N o et Std. deviation | t-test df p-value
stay
Female 72 6.15 2.72
-2.42 | 242 0.02*
Male 173 7.07 2.66

[Table/Fig-1]: Average hospital stay in male and female gender.

* denotes p < 0.05 indicating significant association between gender and hospital stay
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Age group N Meansrac;spltal Std. deviation | F-test | df | p-value
0-1 years 122 5.91 2.18
2-5 years 33 6.67 2.94

14181 | 3 0.001
6-10 years 59 7.64 2.89
11-14 years 31 8.84 2.44
Total 245 6.80 2.70

[Table/Fig-2]: Average hospital stay in different age group.

Types of Mean Std. y :
disease N hospital stay | deviation FREER ) Gl (PRl
Bronchiolitis 42 6.60 2.38
LRTI 102 6.50 2.62
6.233 | 3 0.001
Pneumonia 53 8.15 2.76
WALRI* 48 6.15 2.67
Total 245 6.80 2.70

[Table/Fig-3]: Average hospital stay in different sub-types of lower respiratory tract

infection.
*Wheeze associated lower respiratory infection

DISCUSSION

The longer period of hospitalisation in patients due to any infectious
disease becomes an economic burden for the society. In our
retrospective investigation, the mean duration of hospital stay was
6.8 days for LRTIs. Similar findings were observed in other parts
of India where hospital stay ranged from 5.7 to 6.5 days [10-12].
However, another report indicated that the mean length of hospital
stay in subjects affected with severe pneumonia was 13.7 days [12].
Another report revealed that the overall median length of stay in
a population affected with pneumonia ranged from 5 to 6 days,
whereas, the period varied from 6 to 21 days for those patients
who were admitted to tertiary centres of Canada [13]. In present
study, the LRTI cases according to severity were not classified.
The duration of hospital stay affects the economic burden of the
patients as shown by a study on the cost of management of severe
pneumonia in children [12]. In developing nations like India, the
prolonged hospital stay is an economic burden for middle or lower
class population.

In this study, we found a significantly higher duration of hospital
stays in patients with pneumonia as compared to other subtypes.
This result was expected as pneumonia represents a serious
health situation among children and the disease is bacterial origin;
therefore, requires active management and patient has to stay for
the prolonged time period in the hospital to get recovery.

As reported earlier, the severity of LRTI is higher in males as
compared to females [14,15]. These studies further indicate that
pneumonia cases caused by bacteria need longer hospitalisation
than viral infection. A study by Shruthi KV et al., also supported
the evidence of the higher occurrence of severe LRTI in males
compared to females [16]. Muenchhoff M et al., showed that there
was a stronger humoral and cellular immune response to infection in
females than males [17,18]. Present study showed higher numbers
of males than females (173 vs. 72 out of total 245 cases). But, a
study by Arnold FW et al., showed that female patients were likely
to take a longer time to improve clinically when compared to males
[19]. It is assumed that understanding the gender-specific difference
in the prevalence of respiratory tract infection may help to develop
treatments for an early cure or early preventive measures to limit
the spread of disease and to reduce the duration of hospital stay.
Although not specifically documented, during present study we also
observed that the parents of a male child were more concerned
regarding the recovery of the child and preferred to stay longer in
the hospital.

There are contradictory reports on the association between disease
severity and different age groups of patients. Present study showed
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a longer hospital stay in higher age groups of children (11-14 years)
as compared to subjects with lesser age. Present data matched with
previous studies conducted in western part of India that showed a
strong correlation between age and disease severity. Additionally, this
study also showed that the duration of hospital stay depends on the
duration of illness of children before hospitalisation [20]. On the other
hand, no correlation was seen between duration of hospital stay and
age of patients [21]. In this study, the number of children in 11-14
years age group was less in number. A higher number of sample in
this age group might have provided a more concrete results.

LIMITATION

Sociodemographic profile like the educational level of parents,
the economic condition of parents should have been considered
to find any relation with them. More number of cases including a
government hospital should have given more accurate figures.

CONCLUSION

The mean average duration of hospital stay for pneumonia was
8.15 days whereas for overall LRTI is 6.8 days. Present study
shows gender, age group and sub-types of LRTI as risk factors for
the hospital stay. The hospital stay was more in males compared to
females and also more in the age group of 11 to 14 years which is
statistically significant. We observed more hospital stay in children
affected with pneumonia. Knowledge regarding the risk factors
may help the clinicians in better treatment and also limit the spread
of LRTls in children.
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