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ABSTRACT
Background  and  Objective:  Superficial  fungal  infections  (SFIs)  pose  a  significant  public  health
challenge, particularly among school-age children worldwide, including in Pakistan, with a specific focus
on Gilgit-Baltistan. The objective of this study was to investigate the spatial epidemiology of SFIs in various
schools and identify associated risk factors, to implement evidence-based strategies in fragile regions.
Materials and Methods: A descriptive, geostatistical, and GIS mapping approach was used in this
research. Five valleys in Gilgit-Baltistan were selected, with a total of 50 schools, from which 10 were
randomly chosen per valley. A total of 850 primary school children were assessed for SFI infections, and
the types of fungal species were determined. To analyze risk factors, infected students were randomly
selected and surveyed using a structured questionnaire. Thematic maps were created using ArcMap 10.8
with ArcGIS software’s Spatial Analyst function, employing the Inverse Distance Weight (IDW) interpolation
method. Results: The study revealed varying spatial patterns of SFI prevalence across the region, with
prevalence ranging from 60 to 80% and incidence from 14.98 to 26.42%. The most common species were
T. faciei, T. capitis, and T. corporis, with T. manuum being the least frequent. Geo-statistical analysis showed
moderate spatial dependency for overall SFI prevalence (67.51) and incidence (72.81), with stronger
dependencies observed for specific species. Risk factors identified included joint family systems, pit
latrines, pet interactions, sharing personal items, and low socioeconomic status. Conclusion: This study
highlights the urgent need for health education programs to reduce SFI prevalence and mitigate its long-
term health and socioeconomic impacts among school children.

KEYWORDS
Spatial distribution, prevalence, incidence, fungal species, risk factor, North Pakistan

Copyright © 2026 Hussain et al. This is an open-access article distributed under the Creative Commons
Attribution License, which permits unrestricted use, distribution and reproduction in any medium, provided
the original work is properly cited.

INTRODUCTION
Gilgit-Baltistan is struggling with various health challenges, including cancer, heart disease, hepatitis, and
infections such as COVID-191, malaria, typhoid fever, and tuberculosis. Surficial fungal infections (SFI),
which also pose a substantial threat to public health and occur in school children, receive significantly less
attention.
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Consequently, there is a dearth of data regarding the burden of fungal diseases in the region. SFI is the
most  common  and  emerging  public  health  issue  worldwide,  including  in  Pakistan.  According  to
different  reports  SFI  have  been  found  in  the  last  decades  to  affect  20-25% of  the  world’s 
population.  These  infection  percentages  vary  within  couriers,  even  within  regions  within countries,
making them one of the most frequent forms of infection1. According to GAFFI (Global Action for Fungal
Infection)  estimated  that  over  300  million  people  of  all  ages  suffer  from  a  serious  fungal  infection
each year globally and 1.5 million individuals die due to fungal infection. One of the main reasons is SFI
is the most neglected issue in many developing countries2. According to CDC 2020 reports, fungi
infections  generate  high  rates  of  morbidity  and  mortality  approximately  about  1  billion  people
worldwide have cutaneous fungal infections of the skin, hair, and nails3. Patients who also have other
coexisting  clinical  disorders,  such  as  immunological  malfunction,  chemotherapy,  cancer, and long-
term  chronic  diseases,  have  considerably  greater  rates  of  morbidity  and  mortality  from infection.
One of the most vulnerable groups of our society to SFI is school children’s and reported many parts of
world4.  School-aged  children  are  more  susceptible  to  fungal  infections  due  to  factors  such  as
inadequate personal cleanliness, frequent human interaction, unhygienic living conditions, crowding, and
low socioeconomic position. The frequency of superficial skin fungal infections among kids in
underdeveloped countries ranges between 20% and 90%4. In Gilgit-Baltistan the Multiple Indicators,
Cluster Survey conducted in 2016-17 indicated that two out of ten children under the age of five are
underweight (19.4%) while 5.6% are severely underweight. Almost half of the children under five (46.2%)
are stunted; this could be linked to the non-availability of a balanced diet and the low nutritional status
of mothers. Along with the nutrition, deficiency faced by the children, SFI also triggers and create health
complications.

Tinea capitis, the most frequently occurring SFI, is the dominant species affecting children under the age
of twelve. In impoverished nations, skin infections affect 21-87% of children. In Nigeria, prevalence rates
ranged from 3.4 to 55.1%, and the severity of illness varied according to age, gender, geographical area,
behaviour, and hygienic conditions. SFI is a significant health risk for schools, along with its epidemiology
has evolved due to human movement patterns, pharmacological therapy, lifestyle, and socioeconomic
status. 

Geographic  Information  Systems  (GIS)  have  become  indispensable  tools  in  spatial  analysis  and
mapping,  offering  a  robust  framework  for  understanding  and  managing   spatial   data.   The   GIS
integrates  hardware,  software,  and  data  to  facilitate  the  analysis  of  geographic  phenomena,
enabling users to visualize, interpret, and analyze spatial patterns and relationships in various contexts,
from  urban  planning  to  environmental  management.  One  of  the  critical  roles  of  GIS in spatial
analysis  is  its  capacity  to  support  decision-making  processes  by  transforming  raw  geographical data
into  actionable  insights.  The GIS  enables  users  to  analyze  patterns,  trends,  and  distributions of
phenomena  across  space,  which  is  essential  in  fields  like  urban  planning,  resource  management,
and public health. By mapping variables such as population density, land use, and environmental risks,
GIS  allows  policymakers  to  identify  areas  that  require  intervention  or  development5,6. This is the first
study to  assess  epidemiology  and  highlight  risk factors  for  SFI  to  fill  the  gaps  regarding SFI in
school children. 

MATERIALS AND METHODS
Study  area  and  duration:  The  present  research  on  spatial  epidemiology  and  risk  factors
associated   with   school children   was   carried   out   in   District   Skardu,   Gilgit-Baltistan,    Pakistan
(Fig. 1).
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Fig. 1: Map of study area valleys District Skardu

Survey: For these purposes five valleys, fifty schools and ten schools (March-June 2024), each valley was
randomly selected. Within  each school primary school children s were used to assess SFI infection and
types  of  SFI  species  by  using  following  formulas7,8.  Disease  prevalence  in  valley  wises  was
calculated as:

Number of infected school within valleyPrevalence (%) = ×100Total number of survey school in a valley

The percentage of occurrence of surficial fungal infection of each class was calculated by using the
formula:

N.SFI / COCC/C (%) = ×100T.N.S.C

OCC/C (%)= Occurrence percentage per class
N.SFI/C = Number of surficial infected students per class
T.N.S.C = Total number of students in a class

Body part infected by SFI was calculated:

NBPIF (%) = ×100TNC

F (%) = Frequency percentage
NBPI = Number of cases of body part infected
TNC = Total number of cases
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Fig. 2: Illustrates the spatial dependency classes of surficial fungal infection (SFI) distribution across the
study area

Table 1: Dominant risk factor associated with SFI in school children of district Skardu
Risk factors Details
RF1 Joint family
RF2 Pit latrine facility
RF3 Play with pets
RF4 Sharing materials (Comb, head, brush, cloth and socks)
RF5 Playing games with muds
RF6 Sharing towel with family
RF7 Frequently body contact with school mats
RF8 No knowledge of personnel hygiene
RF9 Over crowding
RF10 Low socio economic condition
RF11 Family history of skin infection
RF12 Bathing twice a week

SFI spatial GIS distribution: Spatial distribution analysis of surficial fungal infection and respective fungal
species was mapped using GIS. A database file (dbf) containing X and Y coordinates about the sampling
site was established. A shape file (vector data) outlining the selected district Skardu, was created in
ArcMap 10.8. In the project window, the DBF file was opened, with the X-field representing X-coordinates
and the Y-field representing Y-coordinates. The Z field was utilized for SFI prevalence, incidence, and
respective fungal species of each district. The shape file for the districts was also opened from the 'surface
menu' of ArcMap spatial analyst. The interpolation method applied was inverse distance weight (IDW). The
model selected for this study is the aspherical model, which has the following definition:

3
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0
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Spatial  dependence  (SDP  %)  was  designed  as  described9,10  and  is  agreed  by  expression:

1

0 1

CSpherical (%) = ×100C +C

For the spherical semivariogram: SDP Spherical (%); #25% strong spatial dependence; 25%<SPD (%) #75%
moderate spatial dependence and $75% weak spatial dependence (Fig. 2).

Risk factors of surficial fungal infection: This study was based on primary data collected from SFI
infected students selected during personnel inspection during a school visit. From each student personal
interview was conducted to find out the dominant risk factor of SFI prevalence mentioned in Table 1. 
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Statistical analysis: An analysis of variance (ANOVA) was performed to determine the mean difference
within the valley by using Statistical Package (Statistix 8.1)11. Geostatistical Analysis was performed by
using Arc GIS software 10.7 for spatial analysis, semivariogram, trend analysis, and GIS maps12.

RESULTS
Superficial fungal infections are common in all age groups of people but the most common and highly
vulnerable groups is school going children. In the current study, SFI prevalence, incidence and respective
fungal  species  in  different  body  parts  ware  studies.  For  this  purposes,  a  comprehensive  survey was
carried in during the year 2023-24 in District Skardu, Gilgit-Baltistan Pakistan. Geographic Information
System (GIS) was applied for preparation of SFI distribution map from data obtained during field survey.
Results  showed  that  SFI  prevalence  and  incidence  ranged  from  60.0  to  80.0%  and  14.98-26.42%
while high prevalence  and  incidence  was  recorded  in valley  5  and  valley  4  (Fig.  3-4).  Descriptive 
statistics  was  applied  to  know  species  was  significant  and  non-significant  between  valleys. Result
indicates that the means of three replicates in each column followed by the same letter are not
significantly different at LSD test (p#0.05).  The  mean  occurrence  of  fungal  species  T.  faciei 
(48.11±16.77)  was  found  higher  followed by T. capitis (13.10±7.21) and T. corporis (12.30±10.07),
respectively (Table 2).

Geostatistical analysis: Semivariogram calculation revealed the possible spatial patterns of the various
SFI parameters, and the best model to capture these spatial patterns was identified. The nugget effect
(Co), sill (Co+C), and range of incidence for each parameter were recorded. The spatial dependencies
(nugget/sill ratio) were discovered to be connected to the degree of correlation among each point of
sampling and expressed in percentages.

Table 2: Assessment of different surficial fungal infection in school going children in district Skardu
SFI Tinea capitis(Head) Tinea faciei(Face) Tinea corporis(Trunk) Tinea unguium(Nail) Tinea manuum(Hand) Tinea pedis(Feet)
V1 25.58±19.24a 20.27±16.59b 29.32±16.28a 7.06±9.24ab 00.00±0.00c 18.32±15.04a

V2 13.08±6.30ab 51.80±14.23a 9.13±6.43b 10.70±7.94a 7.25 ±5.62a 11.71±6.04ab

V3 8.72±4.17b 50.30±10.91a 11.10±5.85b 7.18A±4.32b 4.91±3.31ab 7.97±5.86ab

V4 8.56±8.40b 52.34±26.99a 9.52±3.54b 5.43±6.12ab 5.23±5.06ab 7.05±5.77b

V5 9.57±12.04b 65.84±12.80a 2.44±5.11c 3.04±3.73b 2.44±3.68bc 11.91±10.36ab

Mean 13.10 48.11 12.30 6.68 3.96 11.39
S.D 7.21 16.77 10.07 2.80 2.79 4.44
C.V 55.03 34.87 81.90 41.90 70.56 38.99
The  values  represent  means  of  three  replications  and  ±SD;  the  means  with  different  letters/letter  is  statistically  significant
at p<0.05
 

Fig. 3: Valleys-wise surficial fungal infection prevalence in school children in the district Skardu
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Fig. 4: Valleys-wise surficial fungal infection incidence in school children in district Skardu

Table 3: Geostatistical parameters for surficial fungal disease in district Skardu
SFI prameter Model Range (m) N (Co) PS (C) S (Co+C) N/S ratio SDI % Class
Prevalence Gaussian 256.30 1.141 0.555 1.69 0.657 67.51 M
Incidence Gaussian 80.00 0.699 0.273 0.96 0.721 72.81 M
Tinea capitis Gaussian 146.79 0.861 0.16 1.02 0.844 84.41 W
Tinea faciei Gaussian 349.52 1.152 0.025 1.17 0.982 98.24 W
Tinea corporis Gaussian 291.73 1.10 0.173 1.27 0.941 94.17 W
Tinea unguium Gaussian 73.93 0.084 1.422 1.50 0.056 5.67 S
Tinea manuum Gaussian 75.370 0.179 0.690 0.87 0.205 20.57 S
Tinea pedis Gaussian 389.07 1.089 0.132 1.21 0.90 90.00 W
N: Nugget, PS: Partial sill Sill; N/S ratio: [N/(N+PS) ans SD: Spatial dependence

The spatial dependent variables were classified as strongly spatially dependent if the ratio was 75%12,13.
For SFI, disease prevalence and incidence had a moderate spatial dependence with a ratio 67.51 and
72.81% while the species-wise; T. capitis T. faciei T. corporis T. unguium T. manuum and T. pedis were
classified as weak to strong spatially dependent with a ratio of 84.41, 98.24, 94.17, 5.67, 20.57, 20.57and
90.00%) % respectively (Table 3).

Histogram analysis: The results presented in Fig. 5 (a-h) illustrate the distribution and frequency patterns
of superficial fungal infections (SFI), including overall prevalence, incidence, and species-specific
occurrence in District Skardu. Figure 5a shows the overall disease prevalence, which ranged from 60.0%
to 80.0%, with a mean value of 68% (±8.36). The median (70.0%) and quartile distribution indicate a
moderately high burden of disease across the sampled population. The slight positive skewness (0.343)
suggests that higher prevalence values were somewhat more frequent. Figure 5b presents disease
incidence, with values ranging from 12.39 to 69.33 and a mean of 33.84 (±13.01). The distribution shows
moderate variability and a positive skew (0.539), indicating occasional higher incidence rates in certain
groups. Species-specific analysis reveals distinct patterns. In Fig. 5c, Tinea capitis exhibited a mean
frequency of 12.17 with a high positive skewness (1.32), indicating that most cases were clustered at lower
values with a few high outliers. Similarly, Tinea corporis (Fig. 5e) showed a mean of 11.67 (±12.78) and
strong positive skewness (1.30), suggesting uneven distribution. In contrast, Tinea faciei (Fig. 5d)
demonstrated a relatively higher mean frequency (48.96 ±22.63) with slight negative skewness (-0.391),
indicating a more balanced spread of cases across the population. Lower frequencies were observed for
Tinea unguium (Fig. 5f), Tinea manuum (Fig. 5g), and Tinea pedis (Fig. 5h), with mean values of 6.94, 3.87,
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Fig. 5(a-h): Continue

https://doi.org/10.21124/tbs.2026.265.279  |                 Page 271

1.4

1.12

0.84

0.56

0.28

Min: 0, Max: 53.33, Mean: 12.17, Std.Dev. 2.37, Skewness: 1.32, Kurtosis: 4.73,

1st quartile: 2.70, Median: 10.0, 3 quartile: 17.23rd

-1

Dataset 10

Frequency Tinea capitis

0 0.53 1.07 1.6 2.13 2.67 3.2 3.73 4.27 4.8 5.33

(c)

Disease prevalence

2

1.6

1.2

0.8

0.4

0

6 6.2 6.4 6.6 6.8 7 7.2 7.4 7.6 7.8 8

Min: 60.0, Max: 80.0; Mean: 68, Std.Dev. 8.336, Skewness: 0.343, Kurtosis: 1.84,

1st quartile: 60.0, Median: 70.0, 3 quartile: 72.5rd

-1

Dataset 10

(a)

Disease incidence(b)
6

4.8

3.6

2.4

1.2

0
1.24 1.81 2.38 2.95 3.52 4.09 4.66 5.22 5.79 6.36 6.93

Min: 12.39, Max: 69.33; Mean: 33.84, Std.Dev. 13.01, Skewness: 0539, Kurtosis: 2.98,

1st quartile: 23.96, Median: 30.66, 3 quartile: 45.39rd

-1

Dataset 10

Tinea faciei(d)

Min: 0, Max: 92.85, Mean: 48.96, Std.Dev. 22.63, Skewness: -0.391, Kurtosis: 2.67,

1st quartile: 32.70, Median: 55.1, 3 quartile: 61.53rd

-1

Dataset 10

0 0.93 1.86 2.79 3.71 4.64 5.57 6.5 7.43 8.36 9.28

1

0.8

0.6

0.4

0.2

1.3

1.04

0.78

0.52

0.26

Tinea corporis(e)

Min: 0, Max: 50, Mean: 11.67, Std.Dev. 12.78, Skewness: 1.30, Kurtosis: 4.22,

1st quartile: 0, Median: 8.19, 3 quartile: 16.66rd

-1

Dataset 10

0 0.5 1 1.5 2 2.5 3 3.5 4 4.5 5



Trends Biol. Sci., 2 (3): 265-279, 2026

Fig. 5(a-h): Histogram of superficial fungal infection prevalence % in District Skardu, (b) Histogram of
superficial fungal infection incidence % in District Skardu, (c) Histogram of superficial fungal
infection incidence % of Tinea capitis in District Skardu, (d) Histogram of superficial fungal
infection incidence % of Tinea faciei in District Skardu, (e) Histogram of superficial fungal
infection incidence % of Tinea corporis in District Skardu, (f) Histogram of superficial fungal
infection incidence % of Tinea unguium in District Skardu, (g) Histogram of superficial fungal
infection incidence % of Tinea manuum in District Skardu and (h) Histogram of superficial
fungal infection incidence % of Tinea pedis in District Skardu

and 12.08, respectively. These infections also displayed positive skewness, indicating that most
observations were concentrated at lower frequencies with occasional higher values. Overall, the findings
suggest that while overall SFI prevalence is high, individual fungal infections vary considerably in their
distribution patterns, reflecting differences in transmission dynamics, environmental factors, and host
susceptibility.

GIS mapping: The interpolation maps of SFI variables allowed us to visually understand the spatial
distribution pattern in the study site. Fig. 6(a-h) presents the spatial distribution patterns of superficial
fungal (SFI), including overall prevalence, incidence, and species-specific occurrence among school
children in District Skardu. These maps  provide  important  insights  into  the  geographic  clustering  and 
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Fig. 6(a-h): Continue
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Fig. 6(a-h): Spatial distribution map of prevalence % superficial fungal infection in school children of
district Skardu, (b) Spatial distribution map of incidence % superficial fungal infection in school
children of district Skardu, (c) Spatial distribution map of incidence % of Tinea capitis in school
children of district Skardu, (d) Spatial distribution map of incidence % of Tinea corporis in
school children of district Skardu, (e) Spatial distribution map of incidence % of Tinea faciel
in school children of district Skardu, (f) Spatial distribution map of incidence % of Tinea
ungulum in school children of district Skardu, (g) Spatial distribution map of incidence % of
Tinea manuum in school children of district Skardu and (h) Spatial distribution map of
incidence % of Tinea pedis in school children of district Skardu

variability of infections across different locations. Figure 6a illustrates the spatial distribution of overall SFI
prevalence, showing that the burden of infection is not uniformly distributed. Certain areas exhibit higher
prevalence, indicating localized hotspots where environmental and socio-hygienic conditions may favour
fungal growth and transmission. In contrast, some regions demonstrate comparatively lower prevalence,
suggesting better hygiene practices or less favourable conditions for fungal proliferation. Figure 6b
represents disease incidence, which also varies spatially. With higher incidence indicate active transmission
zones, where new cases are frequently emerging. This uneven distribution highlights the role of
population density, school environment, and behavioural factors in influencing disease spread. The
species-specific maps (Fig. 6c-h) further reveal distinct spatial trends. Tinea capitis (Fig. 6c) shows
clustering in selected suggesting close-contact transmission among children. Tinea faciei (Fig. 6d) appears
more widely distributed, reflecting its relatively common occurrence. Tinea corporis (Fig. 6e) demonstrates
moderate clustering, possibly linked to environmental exposure and personal hygiene. Lower-frequency
infections such as Tinea unguium (Fig. 6f), Tinea manuum (Fig. 6g), and Tinea pedis (Fig. 6h) show scattered
and less dense spatial patterns. However, certain localized pockets still exhibit higher concentrations,
indicating specific risk factors such as shared facilities, moisture exposure, or inadequate sanitation.
Overall, the spatial analysis indicates that SFI distribution is highly heterogeneous across District Skardu.
The presence of distinct hotspots emphasizes the need for targeted public health interventions, including
hygiene education, early diagnosis, and localized treatment strategies to effectively control and prevent
the spread of fungal infections among school children. 

Trend analysis: To reduce the impacts of total trends on the local semi-variant analysis process and more
accurately simulate short-range random variation, trend surface analysis was performed in order to obtain
SFI trends. Based on the IDW interpolation, the trend analyses of SFI prevalence, incidence and respective.
The trend analysis of  superficial  fungal  infections  in  District  Skardu,  encompassing  overall  prevalence,
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Fig. 7(a-h): Continue
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Fig. 7(a-h): Trend analysis of prevalence % of superficial fungal infection in school children of district
Skardu, (b) Trend analysis of incidence % of superficial fungal infection in school children of
district Skardu, (c) Trend analysis of Tinea capitis infection in school children of district Skardu,
(d) Trend analysis of Tinea faciei infection in school children of district Skardu, (e) Trend
analysis of Tinea corporis infection in school children of district Skardu, (f) Trend analysis of
Tinea unguium infection in school children of district Skardu, (g) Trend analysis of Tinea
manuum infection in school children of district Skardu and (h) Trend analysis of Tinea pedis
infection in school children of district Skardu
Blue line: X-axis, Green line: Y-axis and Brown line: Z-axis

incidence and species-specific trends, is shown in Fig. 7(a-h). The graphical trends shed light on
comparative  or  temporal  shifts  in  the  dynamics  of  infection.  The  overall  trend  of SFI prevalence
is shown in Fig. 7a, which shows a generally rising tendency with slight variations over the observed period
or groups. These points to a persistent illness burden, which may be impacted by regular exposure to the
environment and insufficient protective measures. The trend in disease incidence, which also exhibits
variability with sporadic peaks, is shown in Fig. 7b. These peaks might indicate times of higher
transmission, which could be related to seasonal variations, school overcrowding, or poor hygiene habits.
Significant variations among fungal infections are shown by species-specific patterns (Fig. 7c-h). Tinea
capitis (Fig. 7c) shows a fluctuating but slightly increasing trend, indicating its continued dominance
among school children, likely due to close contact and sharing of personal items. Tinea faciei (Fig. 7d)
exhibits a relatively stable yet moderately increasing pattern, reflecting its widespread nature. Tinea
corporis (Fig. 7e) displays variable trends with occasional sharp increases, suggesting episodic outbreaks
possibly associated with environmental or behavioural factors. In contrast, Tinea unguium (Fig. 7f) shows
a gradual and relatively low trend, indicating limited but persistent occurrence. Similarly, Tinea manuum
(Fig. 7g) and Tinea pedis (Fig. 7h) demonstrate low but fluctuating trends, with occasional increases that
may be linked to specific risk conditions such as moisture exposure or poor sanitation. Overall, the trend
analysis indicates that while some infections remain consistently prevalent, others show variability and
episodic increases. This highlights the dynamic nature of SFI transmission in the study area. The observed
trends emphasize the importance of continuous monitoring, seasonal preparedness, and implementation
of targeted intervention strategies, including hygiene promotion and early treatment, to effectively control
the spread of fungal infections among school children.

Risk factors for skin fungal infections among study subjects: To assess the twelve dominant risk factors
associated with surficial fungal infections, data was collected using a structured questionnaire. The results
revealed the following: 55.2% of individuals live in joint family systems, 76.0% have access to pit latrine
facilities, 64.8% play with pets, and 76.0% share materials such as combs, head brushes, clothes, and socks.
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Fig. 8: Frequency percentage of dominant risk factors associated with SFI in the study area

Additionally, 63.2% play games with mud and share towels with family members, while 53.6% frequently
have body contact with school mats. Furthermore, 58.4% lack knowledge of personal hygiene, 64.8% live
in overcrowded conditions, 55.2% are from low socio-economic backgrounds, and 56.6% have a family
history of skin infections. Finally, 41.6% bathe only twice a week (Fig. 8).

DISCUSSION
Understanding the spatial epidemiology, causes, and risk factors of surficial fungal infections (SFIs) is
crucial for developing effective prevention strategies and timely interventions. This information is
particularly important in school environments, where children are most vulnerable to these infections. SFIs
are a significant health concern among school children and primarily affect the outer layers of the skin,
hair, face, feet and nails and are caused by a variety of fungal pathogens. In the current study, spatial
epidemiology and associated risk factors have been carried out in North parts of Pakistan. The results
revealed that the epidemiology of SFI is varied within the valleys even with the schools. During studies it
is documented that many risk factor associated with SFI distribution. The distribution SFI among school
children varies depending on geographic location, climate, behaviour, knowledge and socioeconomic
factors. Many studies have been documented that SFI is most common all over the world especially in
developing countries. Kundu et al.14 reported in India 11.6% of school children between the age  of  5-14 
infected  with  fungal  species  T.  corporis  and  T.  capitis.  Similar  studies  also  conducted in Sub-
Saharan Africa and reported high prevalence of SFI in school children and these infection accelerated
when environmental condition conducive for fungal growth15. (More or less similar reports are published
different research in the different areas of World which is agreement to our studies that school children
are more vulnerable groups of SFI.

In developed countries, while the overall prevalence might be lower compared to developing and under
developed  countries.  Havlick  et  al.15  reported  that  in  the  United  states  approximately  10%  SFI  in
school children with a dominant species is T. pedis. Several influencing factors contribute to the high
incidence of SFI can categorized into environmental, behavioral, and individual characteristics. The
environmental factor especially warm and humid provides ideal condition for fungal growth and infection
in different parts of body. Studies have shown that regions with high temperatures and frequent rainfall
exhibit a higher incidence of dermatophyte infections12. Furthermore, overcrowded schools and poor
sanitation practices exacerbate the spread of fungi. Shared facilities like locker rooms, bathrooms, and
gym showers create an environment where fungal infections can easily spread among children. Physical 
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activities like football, basketball, and swimming creates excessive sweating, which creates an environment
conducive to fungal growth16. Additionally, the sharing of personal items like towels, combs, and shoes
is a key factor in the transmission of fungal infections and children with compromised immune systems,
such as those with diabetes or malnutrition, are more vulnerable to fungal infections13. The statement is
agreement with our study that nutritional security situation for children in Skardu is precarious, with high
rates of malnutrition driven by food insecurity, limited dietary diversity, and insufficient access to
healthcare and nutrition education17. The present study documneted highly special distribution of SFI and
respective species in School children of study areas This occurrence relates to that found in earlier studies
conducted by other researchers16-18conditions that increase the likelihood of cutaneous fungal infections
in the investigated sample. This conclusion also reflects the low socioeconomic level prevalent in the
studied area. Many researchers19-23 highlighted similar environmental factors in their study areas, including
a low socioeconomic class of populations, lack of personal hygiene among children, a low level of
education, insufficient healthy environmental measures, inadequate water availability, and adverse socio-
cultural practices. Because skin fungal infections are a disease of poverty, the various communities must
take significant action to solve the issue24. 

CONCLUSION
The findings demonstrate considerable spatial variation in the prevalence and incidence of superficial
fungal infections among school children in Gilgit-Baltistan, with multiple socioeconomic and behavioral
factors contributing to disease transmission. Key risk factors include poor hygiene practices, shared
personal items, close household contact, and limited sanitation facilities. These results underscore the
need for targeted health education and preventive interventions in school settings. Implementing such
strategies can reduce disease burden, improve child health outcomes, and support the development of
effective public health policies in resource-limited regions.
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