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ABSTRACT

Background: The objective of the study was to determine the pattern of disparities among paediatric hospital
admissions according to gender.

Methods: This retrospective observational study was done at pediatric ward of Al-Tibri Medical College and
Hospital Karachi from June 2018 to May 2019. Pediatric patients below 12 years of age admitted to the pediatric ward
of the hospital were included while patients who were admitted for less than 24 hours, refused for consent by
parent/guardian, surgical or ICU pediatric patients were excluded. SPSS was used for data analysis. Quantitative data
included age, gender, diagnosis and seasonal variation, expressed as frequency in percentages and chi-square test was
applied to test for significance.

Results: Among 734 pediatric hospital admissions, 423 (58%) were males and 311 (42%) females. Highest
percentages of pediatric admission in both genders were infants after which second most patients were from the 1-4
years group in both genders (p=0.01). 215 patients of acute gastroenteritis were male while 142 females. Among
patients admitted with respiratory disease, 56 were males while 48 were females. 52 male patients were admitted with
viral fever while 34 patients admitted were females (p=0.01).

Conclusions: Our study reported a significant difference among gender variances in pediatric hospital admissions.
Overall, not only males were predominant in admission to pediatric wards, they were also found to be predominant in
disease categorization. Further studies set to determine the reasons behind such gender differences would help in
determining plans accordingly to improve outcome of diseases.
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INTRODUCTION

The term gender does not only include differences at
anatomic or physiological levels, but also the factors in
relation to the environment, society, culture and
psychology of females and males. A sample parameter by
which we can deduce variation in health system between
males and females is the different mortality rates of males
and different rates for females.! In addition, many

researches especially in the last decade have been carried
out on male gender specifically. This results in
information bias on risk factors and disease development
among the female populations. Furthermore, it causes a
lack of pharmacokinetic as well as pharmacodynamics
data among females.? In the recent decade, multiple
studies have published gender medicine among adults but
very scanty data is available for children.® It has been
reported that the first year mortality rate of girls has been
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twice the rate as compared to boys and in addition, the
risk of death has been reported to be thrice the times in
comparison to boys.* Even in healthcare system, gender
disparities have been reported. In South Asia, the
immunization coverage is reported to be greater or higher
among boys as compared with girls. In the year 2005-
2006 it was reported to be 45.4 % in males and 41.6 % in
females.®

Gender has been reported to have a major impact on the
outcomes of different infectious disease, beginning from
the start of life. In general, however, it is seen that the
overall mortality and morbidity is higher among males as
compared to females throughout life.5 Throughout the
duration of infancy and childhood, an increase
susceptibility and infectious disease severity among
males have accounted for an uneven distribution to a
larger degree.” Among humans, it is reported that females
have stronger cellular and humoral immune responses to
antigenic stimulation or infection in comparison to
males.®

The increased immunity levels might benefit for
protection and for clearance from a proportion of
pathogens. Nevertheless, increased immunity can also be
harmful to the body, thereby an increase in
immunopathology in some infections can predispose to
autoimmune diseases.®

The over lying mechanism for these gender di-morphism
are multi-factorial that include endocrine, infectious,
genetic effects on immune system, physiology as well as
gender-associated behavioural differences. From the
point of birth up till adulthood, dynamic for sexual
maturation are overlapping with continued developments
of immune system, demonstrating a differential outcome
among gender’s, across age groups especially after
pathogen exposure.?

The objective of this study was to determine the pattern
of disparity among paediatric hospital admissions
according to gender.

METHODS

This study was done in the pediatric ward of Al-Tibri
Medical College and Hospital Karachi from June 2018 to
May 2019, for a period of 12 months. The study design
was retrospective observational with the use of non-
probability convenient sampling technique. Institutional
Review Board of the hospital was sought for approval
after which data collection was started.

Inclusion criteria

After taking written and informed consent from the
patient’s parent or guardian, the patients admitted to the
pediatric ward from the out-patient department or
emergency for more than 24 hours were selected for this
study.

Exclusion criteria

Pediatric patients which were admitted to ward for day
care or less than 24 hours, referred from the hospital
within 24 hours, surgical pediatric patients, ICU pediatric
patients and those patients whose parents or guardian
refused to give consent were excluded from the study.

After ethical approval from the hospital, the study was
carried out and data collection started after applying
inclusion criteria and excluding patients according to the
exclusion criteria. Patients that were admitted during the
study time period were included and their data regarding
demographics, diagnosis, month and duration of hospital
stay were all recorded.

SPSS version 23 was used for data analysis. Collection
and analysis of data was kept confidential and discreet.
Demographic statistics included gender, age, diagnosis
and season. Quantitative data was reported as frequency
in percentages. Chi-square test was applied to test for
significance of age and diagnosis of pediatric patients
according to gender, keeping p value of <0.05 as
significant.

RESULTS

This study included a total of 734 pediatric patients that
were admitted during the period of June 2018 to May
2019. From the total patients, 423 (58%) were males and
311 (42%) were females (Figure 1).

Frequency of paediatric patients admitted
from June2018 to May 2019

Figure 1: Percentage of pediatric patients admitted in
terms of gender.

158 infants were male while 126 infants were female. 159
male patients were between the ages of 1-4 years while
there were 130 females between 1-4 years. 71 male
patients were between 5-8 years while there were 35
females between 5-8 years. 35 male patients were
between the ages of 9-12 years while 20 female patients
were between the ages of 9-12 years. A significant
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difference existed between the ages of admitted pediatric
patients according to gender (Table 1).

314 male pediatric patients were admitted during the
summer season while in the same season, a total of 109
female pediatric patients were admitted. In winter, 234
male pediatric patients were admitted while in the same
season, a total of 77 female pediatric patients were
admitted (Figure 2).

Table 1: Age wise distribution of admitted pediatric
patients according to gender.

Frequency Frequency
A_ge e of males of females
distribution (n=423) P value
of patients
Infants 158 (37) 126 (41) |
1-4 years 159 (38) 130 (42) s |
5-8 years 71 (17) 35 (11) ' |
9-12 years 35 (8) 20 (6) |

Seasonal variation of admitted patients

m Males = Females

Summer Winter

Figure 2: Admitted pediatric patients in seasons
according to gender.

Table 2: Diagnosis of admitted pediatric patients
according to gender from June 2018 to May 2019.

Males Females P
Diagnosis (n=423)  (n=311) Calue
N (%) N (%)
Acute
gastroenteritis 215(51) 142 (46)
Respiratory disease 56 (13) 48 (16)
Viral fever 52 (12) 34 (11)

Urine tract infection 40 (10) 27 (9)
Neurological disease 22 (5) 14 (5) 0.01
Hematologic disease 05 (1) 15 (5)

Enteric fever 15 (4) 10 (3)
Sepsis 04 (1) 06 (2)
Protein

14 (3) 15 (5)

malnutrition

In the same period, a total of 215 patients of acute
gastroenteritis were male while 142 were females. In
patients admitted with respiratory disease, 56 were males
while 48 were females. 52 male patients were admitted
with viral fever while 34 patients admitted were females.
In patients of urinary tract infection, 40 were males while
27 were females. In patients with neurological disease, 22
were males while 14 were females. 05 male patients were
admitted due to hematological disease while 15 patients
were female. 15 male patients were admitted due to
enteric fever and 10 were female patients. With sepsis, 04
patients were male while 06 were females. 14 male
patients and 15 female patients were admitted due to
protein caloric malnutrition. A significant difference was
reported between the diagnosis of admitted pediatric
patients with regards to gender (Table 2).

DISCUSSION

Difference according to gender in childhood disease
incidence have been recognised for a long time, however
the magnitude of their effects as well as consistency
across various disease categories have not appeared to
attract much attention for research purposes.

Although some researchers have also reported incidence
of pediatric diseases according to gender differentiation,
more work needs to be done to fulfil the difference
pattern.!**4 In our study, a consistent excess of male
admissions (58%) was observed overall but not for all
diseases. Higher rates of male admissions were found in
patients admitted due to acute gastroenteritis (51%) and
viral fever (12%). Females predominance was seen in
patients admitted due to respiratory disease (16%),
haematological disease (5%) and protein malnutrition
(5%).

Similar to our study, other studies have also reported the
same pattern of male predominance for gastroenteritis
and respiratory diseases.'>® A study by Cho et al
reported that 57 % of their admissions were males, which
is similar to our study. Occurrence of urinary tract
infection has been reported to be more in neonatal males
but the incidence decreases with increasing age and by
adulthood, an increase incidence has been reported in
females.t” A study reported that more than 70% of
urinary tract infection patients were males who were
under the age of 5 years.*®

Over 75% of the admitted patients in our study were
below the age of 5 years. This shows the vulnerability of
this age group, be it male or female and is in accordance
to the findings of studies done in the past. In either
gender, the most prevalent disease of admission was
acute gastroenteritis owing to the fact that there must be
more strategies placed in order to combat and prevent the
common pediatric diseases. Effective programs include
the extended program of immunization, exclusive breast-
feeding awareness etc.
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In a study by Hon et al, reported from 92,332 admitted
patients in the general pediatric ward the highest numbers
of patients were admitted due to acute gastroenteritis
(14%), respiratory tract infection (12%) and viral fever
(07%). In almost all of the disease categories, male
predominance was reported with an overall incidence of
male admissions at 59%. This is in accordance with our
study where in almost all of the disease admission had a
greater percentage of males as compared with females.®

Even though the results of our study are consistent with
that of the published data, it also aids in emphasizing the
consistency of the gender differentiations across a wider
range of diseases. Although the data this consistent, the
reason behind this male predominance has not been
identified or studied much. Partial explanations include
presence of an extra chromosome or absent Y
chromosome helps in conferring inherent survival
advantage and so the differences in admissions reflect
their susceptibility to a wide range of diseases. Another
explanation might be attributed to social influences,
where parents who favor their male offspring tend to visit
health-care facilities more often than they would with
female offspring.

A potential limitation of the study includes selection,
observer bias, using male as a default assignment of
gender which might have results in bias during entry of
data. Since the purpose of this research was to identify
the variations in pediatric admission of different disease
according to gender, an in-depth analysis or the reasons
behind such differences were not studied. Therefore,
further multi-centered studies on a larger population,
focused on identifying the reasons behind gender
differentiations would help in establishing and laying out
plans to improve the health-care status of individuals and
prevent diseases in high rates of susceptibility areas.

CONCLUSION

Our study reported a significant difference among gender
variances in pediatric hospital admissions. Overall, not
only males were the predominant in admission to
pediatric wards, they were also found to be predominant
in the different disease categories. Further studies set to
determine the reasons behind such gender differences
would help in determining a strategy accordingly.

Funding: No funding sources

Conflict of interest: None declared

Ethical approval: The study was approved by the
institutional ethics committee

REFERENCES

1. Khera R, Jain S, Lodha R, Ramakrishnan S. Gender
bias in child care and child health: global patterns.
Archives of disease in childhood. BMJ.
2014;99(4):369-74.

10.

11.

12.

13.

14.

15.

16.

17.

18.

Shrivastava SR, Shrivastava PS, Ramasamy J.
Scope of Gender Bias in Health Sector: Insights for
Policymakers. MAMC J Med Sci. 2017;3(2):109-
11.

Shrivastava SR, Shrivastava PS. Eliminating
discrimination in the health sector to attain universal
health coverage. Acta Medica Int. 2018;5(2):95-6.
Chukwu BF, Chinawa JM, Ikefuna AN, Emodi 1J.
Pattern and outcome of paediatric medical
admissions at the University of Nigeria Teaching
Hospital (UNTH), Ituku-Ozalla, Enugu: A five
years retrospective review (2007-2011). Nigerian J
Paediatr. 2013;40(4):354-9.

Leiter V, Rieker PP. Mind the gap: gender
differences in child special health care needs.
Maternal Child Health J. 2012;16(5):1072-80.
Lozano R, Naghavi M, Foreman K, Lim S, Shibuya
K, Aboyans V, et al. Global and regional mortality
from 235 causes of death for 20 age groups in 1990
and 2010: a systematic analysis for the Global
Burden of Disease Study 2010. Lancet.
2012;380(9859):2095-128.

Kroll GC, Berger P, Lepperdinger G, Loebenstein
GB. How sex and age affect immune responses,
susceptibility to infections, and response to
vaccination. Aging Cell. 2015;14(3):309-21.

Fish EN. The X-files in immunity: sex-based
differences predispose immune responses. Nature
Rev Immunol. 2008;8(9):737-44.

Silveira GF, Franch AF. Sex Bias in Infectious
Disease Epidemiology: Patterns and Processes.
PLoS ONE. 2013;8(4)1-13.

Bupp MR. Sex, the aging immune system, and
chronic disease. Cellular immunology.
2015;294(2):102-10.

Ngo ST, Steyn FJ, Combe MPA. Gender differences
in autoimmune disease. Frontiers Neuroendocrinol.
2014;35(3):347-69.

Stone ML, Par LDJ, Kane BJ, Rasmussen SK,
Gahren MED, Rodgers BM. The effect of race and
gender on pediatric surgical outcomes within the
United States. J Pediatr Surg. 2013;48(8):1650-6.
Clayton JA, Tannenbaum C. Reporting sex, gender,
or both in clinical research. JAMA.
2016;316(18):1863-4.

Garenne M. Demographic evidence of sex
differences in vulnerability to infectious diseases. J
Infectious Diseases. 2014;211(2):331-2.

Aryal S, Guzman DE, Mannino DM. COPD and
gender differences: an update. Translational Res.
2013;162(4):208-18.

Lunzen VJ, Altfeld M. Sex differences in infectious
diseases common but neglected. J Infect Dis.
2014;209(3):79-80.

Cho J, Davis HD, Miles MS. Effects of gender on
the health and development of medically at-risk
infants. J Obstetr Gynecologic Neonatal Nursing.
2010;39(5):536-49.

Wakim HRH, Ghanem ST, Helou EMW, Khafaja
SA, Shaker RA, Hassan SA, et al. Epidemiology

International Journal of Scientific Reports | July 2020 | Vol 6 | Issue 7 Page 272



19.

Mehdi AH et al. Int J Sci Rep. 2020 Jul;6(7):269-273

and characteristics of urinary tract infections in
children and adolescents. Frontiers Cellular
Infection Microbiol. 2015;5:45-53.

Lun KEH, Nelson AS. Gender disparity in
paediatric hospital admissions. Ann Acad Med
Singapore. 2006;35:882-9.

International Journal of Scientific Reports | July 2020 | Vol 6 | Issue 7 Page 273

Cite this article as: Mehdi AH, Riaz K, Ghazal N,
Kamran NS, Saboohi E, Malick AHH, et al.
Disparities among pediatric hospital admissions
according to gender. Int J Sci Rep 2020;6(7):269-73.




