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Abstract

Objective: To determine the frequency of malaria in young febrile children at
Civil Hospital Sukkur.

Methods: This study was conducted at the Department of Pediatric
Medicine, Ghulam Muhammad Mahar Medical College (GMC), Sukkur,
from April 1 to September 30, 2024, using non-probability consecutive
sampling. Children aged 1-5 years with fever >48 hours and symptoms
like chills, shivering, or headache were included. Excluded were those who
had received antimalarial treatment in the prior 42 days or had begun
therapy at peripheral hospitals. After CPSP and ethical approval, informed
consent was obtained. Demographic and clinical data, including age,
weight, height, BMI, drug history, and symptoms, were recorded. Weight
and height were measured using a Camry analogue scale and stadiometer,
respectively. Capillary blood was collected for thick and thin smears,
stained with 10% Giemsa, and examined microscopically. Thick smears
identified parasite presence; thin smears identified species. Two
technologists analyzed slides, with a third rechecking all positives and 10%
of negatives. Geographical and socioeconomic data were also documented.
Results: Out of 135 children with fever > 48 hours and symptoms like
chills, headache, and shivering, 70 were male (52%) and 65 were female
(48%). The mean age was 3.03 + 1.42 years, weight 13.59 + 3.01 kg,
height 89.80 + 9.39 cm, and BMI 16.67 + 1.20 kg/m2 Most
participants (81.5%) were from rural aveas. Malaria parasites were
detected in 41.5% (n = 56); Plasmodium wvivax was most common
(69.1%), followed by P. ovale (20%), P. falciparum (7.3%), and P.
malariae (3.6%). Chill and shivering occurred in 90.4%, headache in
49.6%, and vomiting in 14.8%. Illness lasted an average of 4.11 + 1.55
days. Most mothers had secondary (31.1%) or primary (25.9%) education.
Malaria infection was significantly associated with rural residence (p =
0.049) and male gender (p = 0.037); 50 of 56 positive cases lived in rural
areas, and more males (35/70) were infected than females (21/65). No
significant links were found between malaria and clinical symptoms or
maternal education (p = 0.221), though a trend toward lower malaria
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with higher maternal education (p = 0.020) was noted. These findings
suggest demographic rather than clinical predictors for malaria.
Conclusion: This study highlights the influence of gender, rural residence,

and environmental factors on malaria prevalence in children. The results

underscore the need for targeted interventions in rural areas, especially

among males, and effective treatment strategies for Plasmodium vivax.

Further research is recommended to examine socio-economic influences and

longterm outcomes, which could enhance and refine malaria control

measures in endemic regions for improved pediatric health outcomes.

INTRODUCTION

Malaria represents one of the most relevant public
health problems worldwide. The burden is
particularly high in low and middleincome
countries, where environmental factors, poor access
to healthcare, and social inequality lead to high
transmission (1). Young children, particularly under-
five children, are one of the most vulnerable
populations that inherit an unfair share of the
burden from malaria morbidity and mortality.
Malaria remains a significant threat to the child
health status in Pakistan, especially in rural and
underserved areas with limited access to vector
control, diagnostic facilities, and preventive strategies
(2). It is estimated that nearly 2.7 million positive
cases of malaria were recorded in 2023 across
Pakistan. Among them, 65% (approximately 1.75
million cases) were due to Plasmodium vivax and the
remaining to Plasmodium falciparum, evidencing the
continued predominance of P. vivax in the region
3).

Underfive children are among the high number of
cases of malaria in Pakistan. With immature immune
systems, they are at high risk for severe forms of the
disease, and repeated infection from an endemic
setting leads to longterm health problems such as
anemia, malnutrition, and developmental delays (4).
A study done in Quetta, Balochistan, showed a
minimum of 7.41% of preschool children
contributed to the pool of malaria confirmed cases,
indicating the presence of infection in the low age
groups (5). Same findings have also been reported in
different regions of the country, including high-
burden provinces- Sindh, Balochistan, and Khyber
Pakhtunkhwa. Sindh accounted for 49.4% of the
total national malaria cases in 2023, followed by
Balochistan with 37.9%. Such alarming numbers

illustrate the continued regional variations and
suggest an immediate requirement for regional
disease monitoring and targeted intervention (6).
The malaria peril in Pakistan is not confined to the
prevalence of infection. It is the leading cause of high
mortality in children. One estimate is that up to 50,
000 deaths are caused by malaria each year in
Pakistan, many of them children. Although efforts to
control malaria at the national level, including ITN
and indoor residual spray (IRS) distribution and the
adoption  of  artemisinin-based
therapies, are ongoing, the disease is still endemic in
some parts of the country, due to logistical, climatic,
and social barriers (7). Unfortunately, that challenge
is compounded by factors such as floods, poor
drainage systems, ignorance within the community,
and the growing resistance to anti-malarial drugs and
insecticides. Additionally, early diagnosis at the
primary healthcare facilities is quite low leading to a
delay in diagnosis and management (8).

In Pakistan, febrile diseases are the leading reasons
for childhood hospital admissions, and malaria is
often considered the primary differential diagnosis in
the endemic areas. Fever for over 48 hours associated
with features such as chills, rigor and headache is
highly suspicious of malarial infection in such
settings (9). But in most public hospitals, the empiric
treatment of febrile children without laboratory
proof may cause misdiagnosis and under-reporting. It
is, therefore, important to have hospital-based
surveys that provide reliable estimates of the
frequency and clinical spectrum of malaria among
febrile pediatric patients, to inform evidence-based
case management (10).

In addition, inequities in access to care and care-
seeking practices between urban and rural areas are

combination
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associated with the delay in malaria diagnosis and
treatment. In some remote areas, traditional healer
consultation or self-medication comes before a visit
to formal care providers leaving already advanced
stage at the time of medical consultation. This is
exacerbated by a general lack of knowledge of
malaria symptoms and the benefits of early
detection. These facts emphasize the relevance of
hospital-based estimates to provide better knowledge
of the disease burden and to close surveillance
system gaps (11).

Another significant factor that malaria species
distribution contributes to is the pattern of
distribution, which is essential in clinical findings
and response to therapy. P vivax remained the
predominant species in Pakistan, experiencing
relapses because of dormant liver stages, and P
falciparum, being infrequent, was known for more
severe manifestations and greater mortality (12).
Correct diagnosis of the infecting species is
important for appropriate antimalarial therapy and
shaping public health strategies to reduce
transmission. Knowledge of the age distribution and
meditation with species-specific prevalence in
children will be useful in the improvement of the
treatment strategy and lead to better patient
management (13).

Methodology:

This study was conducted at the Department of
Pediatric Medicine, Ghulam Muhammad Mahar
Medical College (GMC), Sukkur, from 1% April to
30" September 2024, using a non-probability
consecutive sampling technique. Children aged 1-5
years with fever lasting >48 hours along with clinical
symptoms such as chills, shivering, and headache,
were included, regardless of gender. Children who
had received antimalarial chemotherapy within the
previous 42 days or had started antimalarial therapy
at  peripheral hospitals prior to laboratory
investigation were excluded to avoid bias. After
approval from CPSP and the institutional ethical
review committee, eligible children presenting with
fever in the ER, ward, or OPD were enrolled
following informed consent. Demographic details
including age, weight, height, BMI (calculated as
weight in kg/height in m2), drug history, and clinical
symptoms were documented. Weight was measured

using a Camry analogue scale and height with a
stadiometer. Capillary blood was collected aseptically
using sterile lancets to prepare thick and thin smears.
Slides were air dried, with thin films fixed in
methanol and stained using 10% Giemsa for 15
minutes. Malaria parasite detection was done via
thick smears, and species identification through thin
smears. Two laboratory technologists examined
slides; a third reviewed all positives and 10% of
negatives. Geographical and socioeconomic data
were also recorded in a pre-designed proforma, and
exclusion criteria were strictly followed to minimize
bias.

RESULTS

Out of 135 children with fever of > 48 hours along
with clinical symptoms like chills, headache,
shivering, 70 were males and 65 were females, which
constitutes about 52% and 48% respectively. The
children had a mean age of 3.03 + 1.42 years, with a
mean weight of 13.59 + 3.01 kg and a mean height
of 89.80 + 9.39 cm. The average BMI was 16.67 +
1.20 kg/m?. In addition to baseline anthropometric
measurements, further demographic and clinical
characteristics of the study population were assessed
to provide a holistic understanding of the health
profile of the children (Table 1).

A significant majority of the participants, 81.5% (n =
110), resided in rural areas, while only 18.5% (n =
25) were from urban settings, indicating a strong
rural representation in the sample. About malaria
prevalence, 41.5% (n = 56) of the children were
found to have malaria parasites present in their
blood, while 58.5% (n = 79) tested negative. Among
those who tested positive for malaria (n = 55), the
predominant species identified was Plasmodium
vivax, accounting for 69.1%, followed by P. ovale
(20.0%), P. falciparum (7.3%), and P. malariae
(3.6%) (Figure-1). The remaining 80 children,
representing 59.3% of the sample, did not present
with any malarial parasite and were excluded from
this sub-analysis. In terms of clinical manifestations,
chill and shivering were the most frequently reported
symptoms, present in 90.4% (n = 122) of the
children. Other symptoms included headache,
reported by 49.6% (n = 67), and vomiting, seen in
14.8% (n = 20) of the participants (Table 1).
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The mean duration of illness was found to be 4.11 *
1.55 days. Additionally, the maternal level of
education was documented. The majority of mothers
had attained secondary education (31.1%), followed

by primary education (25.9%), matriculation

(17.0%), intermediate education (14.1%),
graduate-level education (11.9%) (Table 1).

and

Socio-Demographics N (%) / Mean + SD
Total=135

Gender

Male 70 (52%)

Female 65 (48%)

Anthropometric measurements

Age (in years) 3.03 +1.42

Weight (in kg) 13.59 +3.01

Height (in cm) 89.80 +9.39

BMI (kg/m?) 16.67 £ 1.20

Residential status

Urban 25 (18.5%)

Rural 110 (81.5%)

Malaria Parasite

Positive 56 (41.5%)

Negative 79 (58.5%)

Clinical Symptoms

Chills/Shivering 122 (90.4%)
Headache 67 (49.6%)
Vomiting 20 (14.8%)
Parental Education Level

Primary 35 (25.9%)
Secondary 42 (31.1%)
Matriculation 23 (17.0%)
Intermediate 19 (14.1%)
Graduate 16 (11.9%)

Table 1: Socio-demographic, clinical, and anthropometric characteristics of the children presenting with fever

and malaria-like clinical symptoms (N = 135).
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Figure 1: Types of malaria parasites

In our study, associations between malaria infection
and key demographic and clinical factors were
examined to identify potential determinants of
parasite presence among the study population.

A significant association was found between place of
residence and malaria parasite status (p = 0.049),
indicating that children from rural areas were more
likely to be infected compared to their urban
counterparts. Specifically, 50 out of 56 malaria-
positive cases resided in rural settings, underscoring
the higher exposure risk in these environments

(Table 2).

Likewise, gender was significantly associated with

In contrast, no statistically significant associations
were observed between malaria infection and clinical
symptoms such as chill and shivering (p = 0.719),
headache (p = 0.782), or vomiting (p = 0.259). These
symptoms, while prevalent, did not differentiate
between infected and non-infected children in this
dataset (Table 2).

Regarding maternal level of education, no significant
association was found with malaria infection status
(p = 0.221) (Table 2). However, the test for linear-by-
linear association approached significance (p =
0.020), indicating a possible trend where higher
maternal education could be linked to lower malaria

malaria prevalence (p = 0.037). Among the 70 male prevalence, though  this  requires  further
children, 35 tested positive for malaria, whereas only investigation.
21 of 65 females were infected, suggesting a higher
burden among males in this sample (Table 2).
Variables Categories Gender P-value
Malaria Present Malaria Absent
(n = 56) (n=179)
Gender Male 35 (62.5%) 35 (44.3%) 0.037*
Female 21 (37.5%) 44 (55.7%)
Place of Residence | Urban 6 (10.7%) 19 (24.1%) 0.049*
Rural 50 (89.3%) 60 (75.9%)
Chill & Shivering Yes 50 (89.3%) 72 (91.1%) 0.719
No 6 (10.7%) 7 (8.9%)
Headache Yes 27 (48.2%) 40 (50.6%) 0.782
No 29 (51.8%) 39 (49.4%)
Vomiting Yes 6 (10.7%) 14 (17.7%) 0.259
No 50 (89.3%) 65 (82.3%)
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Maternal Education | Primary 18 (32.1%) 17 (21.5%)
Secondary 20 (35.7%) 22 (27.8%) 0.221
Matriculation 9 (16.1%) 14 (17.7%)
Intermediate 5 (8.9%) 14 (17.7%)
Graduate 4 (7.1%) 12 (15.2%)
Table 2: Comparative analysis of demographic and clinical factors associated with malaria status in febrile children
(N = 135).
DISCUSSION

This study aimed to assess the demographic, clinical,
and anthropometric profiles of children with
prolonged fever and malaria prevalence in rural and
urban settings. Our results revealed some striking
associations of malaria infection with sex, residence,
and maternal education, which are described below
in comparison with the literature.

Our findings revealed a pronounced gender gap in
the prevalence of malaria, with male children (50%)
having a significantly higher probability of testing
positive compared to females (32.3%). This is
consistent with the findings of earlier studies, like
Okiring ] et al study published in 2022 (14).
Crompton PD et al (2014) indicate that men could
be at higher risk of malaria given issues such as
immune response variations and higher outdoor
activity (15). The higher burden of malaria in males
justifies  focusing on this group through
interventions.

Furthermore, place of residence was strongly
associated with malaria infection (p = 0.049), with 50
out of 56 malaria-positive children coming from the
rural areas. This is consistent with results from
Larson PS et al. (2021), which emphasize that rural
living conditions expose residents to a higher malaria
risk, notably because of environmental conditions
favoring mosquito breeding sites and the reduced
access to care (16). Targeting rural areas would be the
best approach to reducing Malaria transmission.
Among the malaria-positive children, Plasmodium
vivax was the most predominant species (69.1%),
which is typical for areas of low transmission
intensity (17). The dominance of this species
demonstrates that treatment protocols that address
the complexities of P. vivax, requirements for radical
cure, are warranted.

A high proportion of subjects reported chills (90.4%)
and headache (49.6%), whilst 14.8% reported

vomiting; however, none of these symptoms were
significantly associated with malaria infection. This
corresponds with evidence that both these signs are
non-specific and widespread in malaria and other
febrile diseases (18), thus the need for laboratory
testing to accurately diagnose malaria.

Although maternal education was not significantly
associated with malaria (p 0.221), a borderline
significance (p 0.020) was found. Higher maternal
education has also been reported to be associated
with improved malaria preventative behaviors and
treatment adherence (19). In the current context,
however, the rural base and poor access to health
may have reduced the influence of maternal
education.

Conclusion

This study demonstrates a strong effect of gender,
rural residence, and environmental factors on
malaria prevalence in children. The findings
highlight the importance of male-targeted malaria
control programs in rural areas and for a
comprehensive treatment strategy for P. vivax.
Further investigations should investigate the impact
of socio-economic status and long-term health effects
in order to optimize malaria control strategies in
endemic areas.
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