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Pakistan, currently grappling with its yearly monsoon season 
that traditionally brings massive floods to most of the country, 
has been heavily impacted by climate-induced natural 
disasters. The particularly heavy monsoon rains every year — 
which are caused by a succession of low-pressure systems that 
move from the Bay of Bengal north-east across northern India 
— inundate rivers, inundate large areas and affect tens of 
millions of lives¹. With Pakistan ranked amongst the most flood 
prone countries across the globe, annually on average more 

2than 500,000 people are affected from floods .

Various studies have reported that healthcare facilities in flood-
affected areas were overwhelmed, leading to increased 

INTRODUCTION

Notably, the 2022 apocalyptic floods in which the country 
recorded 190% rainfall over the normal, led to a displacement 
of over 8 million people and affected 33 million in 116 districts³. 
The event destroyed infrastructure and severely challenged the 
healthcare system, which then had to deal with complex public 
health problems⁴. There is evidence that the floods led to 
increases in waterborne and vector-borne diseases, including 
malaria, dengue and gastrointestinal diseases, especially 
among displaced people living in crowded and poor 

,conditions⁵ ⁶.

7numbers of respiratory infections and diarrheal disease cases . 
One theory for this rapid emergence of infectious diseases is 
the contamination of water bodies and the shortage of drinking 
water sources and sanitation⁸. History of predisposing 
conditions for environmental disease transmission after 
extremes of weather in Pakistan and neighbouring region has 

9,10demonstrated this phenomenon .

In addition, essential healthcare services have been 
extensively interrupted by the floods, triggering outbreaks of 
pneumonia, diarrhea, and malaria among displaced children 
who lack access to care¹¹. Status reviews indicate that the 
health crises from these disasters will have to be addressed 
with targeted health strategies as a priority, but also that 

12,13healthcare infrastructure needs to be strengthened . This 
includes both the response to the immediate emergency and 
the future prevention of climate health shocks in the longer 

14term .

Experts urge substantial improvement in the preparation for 
future floods, wider and adequate disease surveillance 
systems, and clear public health interventions targeting 

15,16vulnerable groups . Enhanced health systems, wider 
accessibility of clean drinking water, and increased vaccination 
conditions should be established to safeguard the population 

17from the health threats of climate change marital aids .

Displacement of vulnerable populations, particularly children 
during flood disasters in Pakistan increases the risk of adverse 
outcomes. With inadequate sanitation, malnourishment and 
lack of health care, internally displaced children are more 
exposed to diseases. Knowledge of the incidence and 
prevalence of these diseases in epidemics and pandemics are 
important for decision-making regarding the possibility of 
implementation of targeted interventions, the allocation of 
financial and human resources, and for improvement of health 
outcomes in strong disruption of the health system in such 
events.

ABSTRACT

Objective: To determine the frequency of disease patterns in 
internally displaced children during flood disasters.

Methodology: Shaheed Mohtarma Benazir Bhutto Medical 
University (SMBBMU) Larkana from July 2022 to March 2023. 
A total of 507 IDP children, aged 6 months to 15 years, affected 
by recent floods, were included in the study after taken written 
informed consent from their parents. All the children were 
screened for malaria, dengue fever, chikungunya, typhoid 
fever, gastroenteritis, diarrhea, pneumonia and skin diseases. 
Data were analyzed using SPSS version 26. Mean ± SD was 
reported for continuous variables while frequency and 
percentage were reported for categorical variables.

Results: The mean age of the participants was noted as 4.085 
± 2.9637 years. Out of 507 children (51.7% male, 48.3% 

Conclusion: The findings of the current study show that the 
younger internally displaced children were more susceptible to 
diarrhea, pneumonia, and gastroenteritis, while skin diseases 
were more common in older children. The risk of pneumonia 
was significantly high in younger children. Problems with 
housing, water, and socioeconomic status may have caused 
the observed patterns. These findings suggest targeting 
healthcare for younger children and improving living conditions 
for displaced populations.

female). The prevalence of malaria was found to be higher in 
the 0.5–4 years group as compared to 4.1–15 years group 
(p=0.013). Similarly, the younger children had higher rates of 
gastroenteritis, diarrhea, and pneumonia (P ≤ 0.05). However, 
skin diseases were more common in the age group 4.1–15-
year (p=0.0001). The rate of pneumonia was noted as 
significantly higher in males as compared to females (p=0.025).
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This descriptive cross-sectional study was conducted in the 
Department of Pediatrics at Shaheed Mohtarma Benazir 
Bhutto Medical University (SMBBMU) Larkana from July 2022 
to March 2023 to assess the disease patterns in internally 
displaced children registered during flood disasters, visiting a 
tertiary care hospital in Larkana. The study was a cross-
sectional study, and in total, 507 children participated through 
non-probability purposive sampling. We calculated a sample 
size from the Open EPI online sample size calculator 
(www.OpenEPI.com) using a 13.33% frequency of pneumonia 
in internally displaced children, from pilot data, a 3% margin of 
error, and a 95% level of confidence. This study included both 
genders of internally displaced flood victims, aged 6 months up 
to 15 years were included in the study. Children with congenital 
heart disease or congenital anomaly, chronic respiratory 
illnesses (e.g., asthma, cystic fibrosis) or other chronic 
conditions that could mimic or confound infectious disease 
presentations were excluded from the study. Subjects who 
fulfilled the inclusion criteria were included in the study after 
written informed consent was obtained from parents/ 
guardians. They were assured of the confidentiality of the 
information, their right to withdraw from the study at any time 
without providing a reason and were informed in simple and 
understandable language about the purpose and nature of the 
study.

RESULTS

METHODOLOGY

Children with high-grade fever (>101°F) accompanied by 
symptoms such as headache, body aches, nausea, and rash 
were diagnosed with dengue fever following confirmation 
through a positive dengue virus antigen test in blood. 
Identification of malaria in children with fever, chills and 
shivering was defined by positive malaria parasite 
immunochromatographic test (MP ICT). Pneumonia was 
defined as a cough or difficulty breathing of less than four 
weeks duration, elevated respiratory rate (>50/min for children 
aged 2–11 months or >40/min for children aged 12–59 months), 
or lower chest wall in-drawing on clinical examination, with 
supporting evidence of consolidation or infiltrates on chest x-
ray. 

SPSS version 26.0 was used to analyze the collected data. 
Descriptive statistics were calculated in terms of Mean ± 
Standard Deviation and frequency with percentage. The Chi-
square test was applied to assess the statistical significance at 
5% level of significance.

Table I shows that the participants' mean age was 4.085 ± 
2.9637 years, and balanced distribution of study population in 
two age groups (0.5–4 years, 54.6% vs 4.1–15 years, 45.4%). 
Gender distribution showed, 51.7% male and 48.3% female. 
The majority of the mothers had no education (40.2%) followed 
by primary education (33.5%), secondary (13.4%) and tertiary 
education (12.8%). The distribution of family monthly income of 
households showed that 179 (35.3%) had a low monthly 
income, 170 (33.5%) had a medium monthly income, and 158 
of the respondents (31.2%) belonged to high-income 
households, which indicate that the socio-economic 

The analysis of disease patterns among men and women were 
mentioned in Table II, rates for most diseases were nearly 
identical between both genders, with statistically significant 
differences being only in respect of pneumonia. Males had a 
higher rate of pneumonia than females (74.8% compared to 
65.7%), with a p value of 0.025, and OR of 1.549. This indicates 
that men were roughly 1.5 times more likely as women to 
contract the pneumonia. Males suffer from malaria with the rate 
of (54.6%), females (53.1%), yet no statistically significant 
difference was seen here (P=0.732). Similarly, like Dengue 
fever (males: 24.4%, females: 26.1%), chikungunya (males: 
14.9%, females: 14.7%) and typhoid fever (males: 24.4%, 
females: 24.1%) also had no evident gender variations at all in 
numbers of sufferers. Only in diseases such as gastroenteritis 
was there any conspicuous difference between the sexes: 
women, 56.3% of them, are more liable to get this than men 
(63.7%). But even so, the difference in numbers was not great 
enough to reach statistical significance (P=0.088). Skin 
diseases and diarrhea show almost equal distribution in males 
and females, having p values of 0.714 and 0.472, respectively.

distribution was skewed towards lower-income groups. The 
overwhelming majority of the study subjects lived in Kacha 
houses (68.6%), demonstrating inadequate housing status and 
majority of the subject's (63.7%) utilized unimproved drinking 
water sources which can be an integral risk factor for 
waterborne diseases.

In Table III, comparing disease patterns between the two age 
groups (0.5–4 and 4.1–15 years), several conditions showed 
extreme differences. This suggests an age-related pattern. 
Younger children (0.5–4 years) had a significantly higher rate of 
malaria than older children. The incidence of malaria among 
the children between the age group (0.5—4) years was 58.8% 
and (4.1---15) years was 47.8%, and p value was found to be as 
0.013. This is equivalent to odds ratio 1.560 which indicates 
that the odds of having malaria in younger children 1.56 times 
more likely in younger age as compared to older children. 
Similarly, the prevalence of gastroenteritis was significantly 
high in the younger age group (65.7% v/s 53.5%; p= 0.005).  
Diarrhea was significantly more prevalent in younger children 
as compared to older ones (84.5% v/s 71.3%, p=0.0001, 
OR=2.190). Consequently, these findings suggest that younger 
children literally have twice the chances of suffering from 
diarrhea as compared to older ones. Pneumonia was also 
significantly more common in the younger group (75.5% vs. 
64.3%, p=0.006, OR=1.703), indicating their greater risk of 
respiratory infections. Conversely, for the older group (4.1-15 
years), there was a significantly higher prevalence of skin 
diseases than the younger age children. This is demonstrated 
by the fact that prevalence was 60.0% in older as opposed to 
just under a quarter (24.9%) for younger ones (p=0.0001). 
Dengue fever and chikungunya did not show significant 
differences of any kind between the age groups. The P values 
for these two diseases were noted as p=0.848 and p=0.130, 
respectively. Similarly, we found insignificant differences in the 
prevalence of typhoid fever between younger (23.1%) and 
older children (25.7%, p=0.505).
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Table I: Demographic Characteristics of Study Participants (n=507) 

Variable n (%) 

Age (Mean ± SD) = 4.085 ± 2.9637 years 

0.5 – 4.0 years 277 (54.6) 

4.1 – 15.0 years 230 (45.4) 

Gender 

Male 262 (51.7) 

Female 245 (48.3) 

Mother’s Education  

No education 204 (40.2) 

Primary 170 (33.5) 

Secondary 68 (13.4) 

Higher 65 (12.8) 

Family’s Monthly Income  

Low 179 (35.3) 

Medium 170 (33.5) 

High 158 (31.2) 

Type of House 

Kacha  348 (68.6) 

Pakka 159 (31.4) 

Source of Drinking Water  

Improved  184 (36.3) 

Unimproved  323 (63.7) 

 

Table II: Comparison of Diseases  Pattern with Gender (n=507) 

Diseases  Pattern  
Gender 

P-Value 
Male Female O.R 95% C. I 

Malaria,  n  (%)  143 (54.6) 130 (53.1) 
1.063 
(0.750 ---- 1.508) 

0.732 

Dengue Fever,  n  (%)  64 (24.4) 64 (26.1) 
0.914 
(0.612 ---- 1.365) 

0.661 

Chikungunya, n (%)  39 (14.9) 36 (14.7) 
1.015 
(0.622 ---- 1.659) 

0.952 

Typhoid Fever,  n  (%)  64 (24.4) 59 (24.1) 
1.019 
(0.679 ---- 1.530) 

0.928 

Gastroenteritis,  n  (%)  167 (63.7) 138 (56.3) 
1.363 
(0.954 ---- 1.947) 

0.088 

Diarrhea,  n  (%)  209 (79.8) 189 (77.1) 
1.168 

(0.765 ---- 1.785) 
0.472 

Pneumonia,  n  (%)  196 (74.8) 161 (65.7) 
1.549 

(1.055 ---- 2.275) 
0.025 

Skin Diseases, n (%)  109 (41.6) 98 (40.0) 
1.069 

(0.750 ---- 1.523) 
0.714 

Pak J Med Dent Sci. 2024;1(2):45-50
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Table III: Comparison of Diseases
 
Pattern with Age Group (n=507)

 

Diseases  Pattern  

Age Group (Years)  
P-Value 

0.5 to 4 (Years)  4.1 to 15 (Years) O.R 95% C. I 

Malaria,  n  (%)  163 (58.8)  110 (47.8) 
1.560 
(1.097 ---- 2.219) 

0.013* 

Dengue Fever,  n  (%)  69 (24.9)  59 (25.7) 
0.961 
(0.643 ---- 1.437) 

0.848 

Chikungunya,  n (%)  47  (17.0)  28 (12.2) 
1.474 
(0.890 ---- 2.442) 

0.130 

Typhoid Fever,  n (%)  64 (23.1)  59 (25.7) 
0.871 
(0.580 ---- 1.308) 

0.505 

Gastroenteritis,  n (%)  182 (65.7)  123 (53.5) 
1.667 

(1.164 ---- 2.386) 
0.005* 

Diarrhea,  n (%)  234 (84.5)  164 (71.3) 
2.190 

(1.421 ---- 3.376) 
0.0001* 

Pneumonia,  n (%)  209 (75.5)  148 (64.3) 
1.703 

(1.160 ---- 2.501) 
0.006* 

Skin Diseases, n (%)  69 (24.9)  138 (60.0) 
0.221 

(0.151 ----
 

0.323)
 0.0001* 

 
* p-value < 0.005 is significant 
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This study demonstrates a high prevalence of various 
infectious diseases, which indicates considerable public health 
challenges. Malaria prevalence of 58.8% indicates the endemic 
nature of malaria with insufficient vector control, inadequate 
supply of antimalarial medicines and limited education 
campaigns in the community. Dengue was dominant in 24.9% 
of cases, in line with above regions endemic data, indicating the 
requirement of large-scale mosquito prevention and 
vaccination programs.

Chikungunya was found in 17.0% of the cases demonstrating a 
considerable disease burden with limited diagnostic accuracy 
and public awareness leading to suboptimal disease 
management. Typhoid fever was noted in 23.1% and 
documented as a leading cause of diarrheal disease which 
associated with continued problems with water quality and 
sanitation, indicating improvements are needed that provide 
access to clean water, hygiene and ongoing vaccination to 
mitigate these diseases.

In comparison, older age groups (4.1 to 15 years old) had a 
higher prevalence of skin diseases, due to longer exposure to 
flood waters and lack of appropriate clean hygiene sites, which 

12,18had been reported in previous studies . Except for the higher 
incidence of pneumonia in males than females, gender-based 
differences were negligible between males and females, which 
is in agreement with what is already known about gender-

11,13based differences in respiratory infections .

DISCUSSION 
The findings of current study highlight a new perspective to the 
incidence of disease among children displaced by flooding in 
Pakistan during the year 2022. Waterborne and respiratory 
diseases, such as diarrhea, pneumonia, and gastroenteritis 
were noted significantly high among younger children (0.5-4 
years old). These findings concur with previous studies 
showing that children in this age group were more susceptible 
to infections due to their immature immune systems and heavy 
exposure to polluted water and unhygienic living conditions 

5,7during times of displacement . 

The most common clinical manifestation was gastroenteritis 
involving 65.7% of cases which is again much higher than that 

19reported by Ahmed Z, et al , having prevalence of only 30%. 
The above disparity may be due to regional variations in 
sanitation and food safety, highlighting the crucial need for 
hygiene education and food safety regulations. Diarrhea was 
found in 84.5% of patients, which was lower than the 91.5% 

20prevalence by Wang P, et al  but significantly higher than the 
2 17.02% observed by Saha J, et al . Differences in 

demographics, geographic location, or methodologies could 
explain variations in prevalence. Focusing on sanitation 
improvements, access to clean water, and education on 
rehydration therapy to treat disorders like diarrhea are still 
critically important.

Pulmonary disease was heavily represented, with pneumonia 
being comorbid in 75.5% of cases. Increased vaccination 
coverage and prompt medical treatment are critical to mitigate 
its impact. Skin diseases were seen in 24.9% of the cases, 

19while Ahmed Z, et al  reported a prevalence of 33% which 
might be due to difference and/or accessibility of healthcare in 
one region as compared to the other. Understanding the 
aetiologies and risk factors of skin infections can lead to 
targeted interventions.

Still, study has some significant limitations. The use of cross-
sectional design limits the ability to draw cause and effect 
conclusions between displacement and disease outcomes. 
Furthermore, hospital-based data collection may cause 

Strengths of the study include its large, representative sample 
size and the focus on disease patterns that are pertinent to both 
gender and specific age-groups. Such an in-depth process 
allows for distinguishing between the specifications of health 
vulnerabilities as a result of disaster, making this an informative 
foundation for possible targeted interventions. Moreover, the 
combination of statistical measures such as odds ratios and 
confidence intervals consistently utilized within the study 
provides a reliable and significant contribution to disaster 
medicine.
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