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Abstract: Obesity pervades all age groups, particularly among individuals with overnutrition and
sedentary lifestyle. It is recognized globally as a serious health concern associated with various risks.
A study investigated the prevalence of overweight and obesity involving 107 female teachers aged
25 to 55 years in Gilgit city’s schools and colleges. Chi-square tests were conducted to determine
significant differences among categorical variables, with a significance level set at (p<0.05) for
statistical test. Herein, results showed that among the participants, 56% of teachers were classified
as obese, 25% as overweight and 19% as having a normal weight. Moreover, 57.8% led sedentary
lifestyles, with 26.5% categorized as having low activity levels (p<0.05). Additionally, the intake
of fruits and vegetables was alarming low (<1 serving size) in obese individuals, while their
consumption of meat and fast/junk foods exceeded recommended intake levels (p<0.05).
Conclusively, this study highlights that many obese or overweight participants maintain sedentary
lifestyles, consume excessive amounts of fast foods, and have inadequate fruit and vegetable intake
contrary to health recommendations. Thus, lower physical activity, frequent consumption of fast
food, and limited intake of fruits and vegetables were significantly associated with higher rates of
overweight and obesity among the teachers.
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1. Introduction

Obesity refers to the excessive accumulation
of body fat. The world health organization
(WHO) has established the body mass index
(BMI) as the standard measure to determine
the threshold between normal weight and
obesity. BMI is calculated by dividing

weight in kilograms by the square of height
in meters (Kim, 2016). According to WHO,
obesity has been identified as the leading
public health challenge of the 21% century
and the 2" most significant preventable
cause of death, after smoking (Formiguera
and Canton, 2014). It is associated with a
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range of fatal conditions, including heart
disease, diabetes, dyslipidemia, and certain
cancers. Poor diet habits can also lead
physiological disorders in the health
(Younas et al., 204). In fact, obesity affects
approximately 650 million adults worldwide
and has been shown to have negative
impacts on various body systems and
functions, leading to a variety of health
complications (WHO, 2021; Elerian et al.,
2016; Hussein et al., 2019).

The complications of obesity can arise
during childhood and often persist into
adulthood, increasing the risk of morbidity
and mortality later in life (George, 2004).
One of the major complications
hypertension, which substantially elevated
the risk of cardiovascular disease and
premature death (JAMA, 2003). Moreover,
obesity is influenced by genetic and
environmental factors, but some effects
have been inconsistent (Gahagan, 2011;
Sherina and Ahmad, 2004). It was noticed
that unhealthy dietary behaviors and
environmental factors have been identified
as the dominant contribution to the rapid
increase in obesity over the past two decades
(Abdul-Rasoul, 2012). In developing
countries, females, individuals from higher-
income households, with lower levels of
physical activity are more susceptible to
obesity risk factors (Ogdon, 2004).

Pakistan is among the countries facing a
high and growing burden of overweight and
obesity, especially among adult women.
Basit et al. (2021) reported the higher
prevalence of both generalized (58%) and
central obesity (62.7%) in female compared
to males populations, indicating overweight
and obesity problems. Moreover, the
prevalence of obesity among teaching
faculty at different university in Punjab was
39.3%, with a sedentary life style among
teachers being associated with a higher
prevalence of obesity (Sabar et al., 2020).
The World Obesity Atlas 2025 shows that
the number of adults with obesity is
projected to more than double between 2010
and 2030 (from 524 million to 1.13 billion),

and most countries lack comprehensive
policies to counter rising obesity rates.
Given their influential role in society,
teachers’ health status has implications not
only for their own well-being but also for the
health behaviors of future generations.
Despite the global and national evidence,
there is a notable lack of region-specific
data, particularly from remote and
underserved areas such as Gilgit city. No
comprehensive data currently exist on
obesity prevalence and its associated risk
factors among female teachers in Gilgit,
creating a critical gap in knowledge needed
for evidence-based health planning.
Understanding obesity patterns in this
population is essential for developing
targeted interventions and policies tailored
to local socio-cultural and environmental
contexts.

Therefore, the present study aims to
determine the prevalence of obesity among
female teachers in Gilgit city and to identify
associated risk factors, including dietary
habits, physical activity levels, and socio-
demographic characteristics. The findings
are expected to support the development of
effective health promotion strategies and
contribute to improving the overall well-
being of teachers and the broader
community.

2. Materials and Methods

2.1 Samples

This cross-sectional study was conducted
from 1% June to 29 December 2023,
involved 107 female teachers aged 25-55
from government schools and colleges in
Gilgit region. Pregnant volunteers and those
with chronic diseases were excluded based
on self-report through verbal
communication during participant
recruitment. Participants were recruited
using convenience sampling based on
availability and willingness to participate.

2.2 Study Design

This study employed a school-based cross-
sectional design to assess the prevalence of
overweight and obesity among female
school teachers. The study was conducted in
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the Gilgit region of Pakistan. Participants
were female teachers recruited from selected
government and private girls’ schools and
colleges located in Gilgit city, including
Government Girls High School No. 1,
Government Girls High School No. 2,
Amphary Girls Middle School, Baseen Girls
Middle School, Highlander Public School,
Al-Asar Public School and College, Al
Mustafa Public School and College, and the
Girls’ Degree College Gilgit.

2.3 Ethical Approval and Informed
Consent

Ethical approval was obtained from the
Education Ethics Committee on 4™ April,
2023. Permission was also granted by
relevant institutional authorities. Written
informed consent was obtained from all
participants, who were informed of their
right to withdraw from the study at any stage
without consequences.

2.4 Data collection tools

The study wused a  self-designed
questionnaire to collect the demographic,
anthropometric, and clinical data from the
individuals.  Additionally, the WHO
stepwise survey questionnaire to collect data
on lifestyle factors associated with obesity
(Stahl & smedman, 2008). Participants were
guaranteed the right to discontinue the study
at any time and for any purpose. If a
participants had any query related to the
questions, the data collectors conveyed an
explanation.

2.5 Demographics, Anthropometric
measurements

Demographic parameters like age, gender,
socioeconomic status, education, ethnicity,
income and contact information were
recorded. Further, anthropometric
measurements like height (cm) was
measured by Stadiometer scale and weight
(Kg) through Burer Germany (BG-42).
Body mass index (BMI), waist
circumference and mid upper arm
circumference (MUAC) were calculated
using body measuring tape (Mosteller,
1987). Moreover, BMI calculation was

based upon the BMI chart as suggested by
the WHO, it was considered by dividing the
body weight by height in meters squared
(kg/m?) and the results were categorized into
four groups: < 18.4 kg/m?, 18.5-24.9 kg/m?,
25.0-29.9 kg/m?, and > 30 kg/m? categorized
as underweight, normal weight, overweight
and obese, respectively. Moreover, the body
composition of the volunteers included
weight (Kg), body fat (%), body water (%),
muscle mass (%), bone mass (Kg) and active
metabolic rate (AMR) (Kilocalories) were
recorded using the  Bio-Electrical
Impedance based scale; BG-42 (Burer,
Germany) (Hussain et al., 2017).

Waist circumference was measured midway
between the lower margin last rib and the
iliac crest using a non-stretchable measuring
tape. Measurements were categorized as
follows: >94 cm for males and >80 cm for
women indicated an increased risk of
metabolic complications, while values >102
cm for male and >88 cm for women
indicated a substantially increased risk
(WHO, 2013).

This study therefore proposes the following
references, MUAC>31.lcm to indicate
obesity, MUAC =30.Icm to <31.lcm to
indicate overweight, MUAC = 254 to
<30.lcm to indicate normal weight and
MUAC < 25.4 cm to indicate underweight
respectively.

2.6 Dietary intakes assessment

Volunteers dietary intake was evaluated
using a Food Frequency Questionnaire
(FFQ). The number of servings consumed
by each volunteer was calculated to
determine the mean number of servings for
each food group. These values were
compared with recommended serving size
based on standard nutritional references and
contemporary dietary guidelines.

2.7 Statistical analysis

The results were analyzed using SPSS
Statistics 21.0 (SPSS Inc., Chicago, IL,
USA). Descriptive statistics were used to
summarize  participant  characteristics.
Cross-tabulations were performed with BMI
categories and selected dietary and lifestyle
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variables. Chi-square tests were applied to
assess associations between categorical
variables, with statistical significance set at
p < 0.05. Continuous variables were
expressed as mean + standard error (SE).

3. Results and Discussion

3.1 Body Mass Index of Teachers

The study investigated obesity and
overweight prevalence among female
teachers  from  various  educational
institutions in Gilgit Pakistan, highlighting
its rising public health threat as a significant
issue in various countries (GBD, 2015). The
distribution of BMI among female teachers
in girl’s schools and colleges is presented in
Fig. 1. The majority of female teachers were
either obese or overweight, with only a small
number of teachers had a normal weight.
Precisely, 62 respondents (56%) were
classified as obese, 28 respondents (25%) as
overweight, and only 17 respondents (19%)
had a normal BMI. According to the
previous reports, 38% of the global
population are currently either overweight
or obese (Lobstein et al., 2023). Moreover,
WHO also reported that 11% of men and
15% of women have obesity due to the lake
of physical activities. The South Asian
women are more likely to be overweight and
obese than men, which increases their risk of
non-communicable diseases and pregnancy-
related complications (Amin et al., 2015).
Globally, prevalence of obesity and
overweight is 72.7% among primary and
secondary female teachers over 35 years old
(George et al., 2021). Similar trends have
been observed among school teachers in
other countries, with obesity rates of 4.3% in
Malaysia (Zulkepli et al., 2019), 70% in
India (Monicaet al., 2018), and 85% in Cape
Town, South Africa (Laurence et al., 2016).
The obesity rates were higher in the women
9.0% as compared to the men 1.9% in
Uganda and 4.8% in men and 17.3% in
women in Ghana (Abarc-Gomez et al.,
2017). A national survey in Saudi Arabia
found that the prevalence of obesity and
overweight among women was 13.9% and

23.4%, respectively (Moradi-Lakeh et al.,
2016).

3.2 Marital Status

The marital status of female teachers in
girls’ schools and colleges is shown in Fig.
2. It was observed that 89 respondents (83%)
were married, while 18 respondents (17%)
were unmarried. It was observed that the
women aged 35-49 years were more prone
to overweight and obesity than those of
younger aged women between 15-24 years
in Nepal. In addition, obesity and
overweight was witnessed higher in married
couple and widowed/divorced than those of
non-married women (Rana et al., 2021).

Respondents

Body Mass Index

Fig. 1 Body mass index of female teachers
in different girl colleges and schools in
Gilgit city.

3.3 Anthropometric Measurements

The anthropometric measurements, family
history and physical activity data gathered
from the participants are presented in Table
I. Out of 53 participants, 28 (52.8%)
reported a family history of obesity, and 15
(28.3%) reported a family history of being
overweight. These figures were not
significantly different from those of
participants who did not report a family
history of obesity (p>0.06). Previously,
comparative study was conducted on gender
bases in Gilgit City. Their findings revealed
that obesity is more prevalent among
housewives compared to men’s (Hussain et
al., 2017). Living in the urban areas with
higher income is directly related to the
higher risk of obesity and overweight for the
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females (Lartey et al., 2019). The higher in
obesity and overweight among female
teachers might be lack of physical activity

and higher consumption of energy dense
foods.

Table. 1 Anthropometric measurement, family history, and physical activity of female teachers in

different schools and colleges of Gilgit city.

Nutritional indicators BMI Total -
Values
Normal Overweight Obesity
Obesity in Yes 10 (18.9%) 15(28.3%) 28(52.8%)  53(100.0%) .
Family No 9(16.7%)  12(22.2%) 33 (61.1%)  54(100.0%)
Low (<25.4cm) 1(25.0%) 2(50.0%) 1(25.0%) 4 (100.0%)
Muac fggnlair%s A0 14286%)  13(26.5%) 22 (44.9%) 49 (100.0%)  0.022
High (>31.1cm) 4 (7.4%) 12 (22.2%) 38 (70.4%) 54 (100.0%)
Normal (>80 cm) 8(38.1%)  4(19.0%) 9 (42.9%) 21 (100.0%)
. High Level 1 o o o 0
Waist (80.88 omn) 7(189%)  12(324%) 18(48.6%)  37(100.0%) ),
Circumference High Level 2
V) V) 0 0
(<88 om) 4 (8.2%) 11(22.4%) 34 (69.4%) 49 (100.0%)
Life St Young Adults 3(20.0%  7(46.7%) 5 (33.3%) 15 (100.0%)
G‘rsu :‘ge 1 Adulthood 15(20.5%) 14(19.2%) 44 (60.3%) 73 (100.0%) 0.097
P 21 Adulthood 1(53%)  6(31.6%) 12(632%) 19 (100.0%)
Sedentary o o o 0
Physical Lifestyle 16 (15.7%) 27 (26.5%) 59 (57.8%) 102 (100.0%) o
Activity Low Active o o o 0 '
Lifestyle 3(60.0%)  0(0.0%) 2 (40.0%) 5 (100.0%)

3.4 MUAC and Waist Circumference

MUAC and waist circumference are
important indicators of central and overall
adiposity and are strongly associated with
metabolic and cardiovascular risks. In the
current study, the MUAC (mid-upper arm
circumference) values were significantly
higher for participants classified as obese. A
total of 38 respondents (70.4%) in obese
category had higher MUAC values
compared to 12 respondents (22.2%) in the
overweight category and 4 respondents
(7.4%) in the normal category (p<0.02).
Additionally, waist circumference values
were significantly higher among the obese
respondents. Specifically, it was noted that
34 (69.4%) of the obese respondents had a
high (level 2) waste circumference than
those of 11 (22.4%) in the overweight
category and 4 (8.2%) in the normal
category  (p<0.02). There was no

significance difference among life stage
groups (p>0.09). Physical activity levels
among the teachers of girls schools and
colleges were also notable. Most teachers
fell into either the sedentary or low active
lifestyle categories. Specifically, 59 (57.8%)
of respondents who were classified as obese
led a sedentary life style, followed by 27
respondents (26.5%) in the overweight
category, and 16 respondents (15.7%) in the
normal category (p>0.01). Earlier studies
reported that respondents who consumed
fried foods more than five times a week had
a 3.6 times higher risk of increased waist
circumference compared to those who
consumed fried foods less than once a week
(Ghaith and Ibrahim, 2020). Higher BMI
and waist circumference values were
positively correlated with greater intake of
red and processed meat (Khodayari et al.,
2022).



Table.2 Dietary intake of different food groups among female teachers in different schools and
colleges at Gilgit city.

Food groups Servin BMI Total p-
g size Normal Overweigh Obesity Valu
t e

>11 5(10.4%)  14(292%) 29 (60.4%) 48 (100.0%) 0.116
Cere*}l/Lleg“meS/ 6-11 13 (22.4%) 13 (22.4%) 32(55.2%) 58 (100.0%)
wises <5 1(100.0%) 0(0.0%)  0(0.0%)  1(100.0%)

>5 2(667%) 1(33.3%)  0(0.0%)  3(100.0%)  0.002
Fruits 2-4 15(40.5%) 18 (48.6%) 4 (10.8%) 37 (100.0%)
<1 2(3.0%)  8(11.9%)  57(85.1%) 67 (100.0%)

>5 6(60.0%) 1(10.0%) 3(30.0%) 10 (100.0%) 0.004
Vegetables ~ 2-4 8(20.0%)  22(55.0%) 10 (25.0%) 40 (100.0%)
<1 5(8.8%)  4(7.0%) 48 (84.2%) 57 (100.0%)

>5 11 (13.4%) 12(14.6%) 59 (72.0%) 82 (100.0%) 0.013
Meat/seli‘f""d/l"’ 24 8(47.1%) 9(52.9%) 0(0.0%)  17(100.0%)
wiry <1 0(0.0%)  6(75.0%) 2(25.0%) 8 (100.0%)

. . >5 5(25.0%)  6(30.0%) 9 (45.0%) 20 (100.0%) 0.146
M";fa‘(‘ld]:a“'y 24 2(74%)  4(148%) 21 (77.8%) 27 (100.0%)
rocucts <1 12 (20.0%) 17 (28.3%) 31 (51.7%) 60 (100.0%)

>5 7(143%)  1(2.0%)  41(83.7%) 49 (100.0%) 0.001
Fats and Oils ~ 2-4 5(11.1%)  22(48.9%) 18 (40.0%) 45 (100.0%)
<1 7(53.8%) 4(30.8%) 2 (154%) 13 (100.0%)

>5 8(143%) 1(1.8%)  47(83.9%) 56 (100.0%) 0.002
Fast/Junk foods 2-4 3(7.5%)  25(62.5%) 12 (30.0%) 40 (100.0%)
<1 8(72.7%) 1(9.1%)  2(182%) 11 (100.0%)

3.5 Measurements of Dietary Intakes

The dietary intake of various food groups
among female teachers in different girls'
schools and colleges is presented in Table 2.
These food groups serving size are designed
according to the recommendations of food
guide pyramid, WHO. In this study, there
was no significant difference in the
consumption of cereals, legumes, and
pulses. Fruit intake was significantly lower,
with less than one serving per day in the
obese category 57 respondents (85.1%)
compared to the overweight 8 respondents
(11.9%) and normal 2 respondents (3.9%)
categories (p>0.002). A similar trend was
observed for vegetable intake, which was
significantly less than one serving per day in
the obese category 48 respondents (84.2%)
compared to the overweight 4 respondents
(7.0%) and normal 5 respondents (8.8%)
categories (p>0.004). The intake of red meat

and poultry was significantly higher in the
obese category, with 59 respondents
(72.0%) consuming three to five serving per
day compared to the overweight 12
respondents (14.6%) and 11 respondents
(13.4%) in normal individuals (p>0.013).
There was no significant difference in the
consumption of milk and dairy products
across categories. Similarly, the intake of
fats and oils was significantly higher than 5
servings per day in the obese category 41
respondents (83.7) than those of overweight
and normal individuals (p>0.001).
Likewise, the serving size of fast and junk
foods was also significantly higher in the
obese category 47 respondents (83.9%)
compared to the overweight and normal
respondents (p>0.02). Overall, it was
noticed that the serving sizes of meat,
fats/oils, and fast/junk foods were
significantly =~ higher = among  obese
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respondents with less intake of vegetables
and fruits. The current study findings align

with a meta-analysis and systematic review
by Rouhani et al. (2014) which found a

Table. 3 Body composition of female teachers in different schools and colleges of Gilgit city.

Body Height Weight Body fat Body water Muscle mass Bone mass AMR
Composition (cm) (kg) (%) (%) (%) (Kg) (cal.)
Mean 163.1 70.10  36.57 45.50 33.80 6.23 1684.17
S.EM 6.27 1.09 0.57 0.45 0.46 0.10 15.68
positive  association between obesity 2017). In  addition, school  food

prevalence and the consumption of red and
processed meats. Additionally, it was
observed a significant association between
red meat intake and age groups, with
younger adults consuming more red meat
than older individuals (Lashari et al., 2019).
The higher ratio of obesity in the South
Asian countries and lower-middle-income
countries (LMICs) might be due to the
shifting of traditional nutritious diet to high
calories with poor nutrients in diets (Ford et
al., 2017). This shift may fluctuate the
balance intake of all food groups
recommended by the WHO food guide
pyramid and can increase the consumption
of high sugars, saturated fats, processed

foods and sweet beverages, thus
contributing to weight gain (Mishra et al.,
2019). Research on functional food

ingredients such as mint, ginger, aloe vera,
and phenolic-rich oats highlights the role of
nutrient-dense, antioxidant-rich foods in
improving metabolic health and reducing
oxidative stress, which are closely linked to
obesity risk (Syed et al., 2022; Zia-ur-
Rehman et al.,, 2025; Ali et al.,, 2025;
Manzoor et al., 2023). In the current study,
female teachers reported that during
lunchtime, they typically consumed
processed and oily foods such as samosas,
rolls, fries, biryani and various sweets.
Particularly, government-employed female
teachers, who received satisfactory can
afford more expensive foods. Teachers often
experience substantial workload demands
alongside domestic responsibilities,
particularly for women, limiting time for
meal preparation and favoring convenient,
energy-dense foods (Venn & Strazdins,

environments and surrounding vendors may
disproportionately offer fast foods and
snacks, while fresh fruits and vegetables are
less accessible during the workday (Story et
al., 2008).

It was noticed that the higher income is
directly associated with greater purchasing
power and thus increased the consumption
of processed and fast/junks foods leads to
higher ratio of obesity (Al-Kibria et al.,
2019; Tanwi et al., 2019). Furthermore,
religious, social, and cultural factors often
restrict outdoor physical activity for women,
which may contribute to increased trend of
obesity (Kanter and Caballero et al., 2012).
Previous studies have linked obesity among
Asian women to inaccurate beliefs about
diet, such as associating ghee consumption
with physical strength, as well as poor
lifestyle practices, including imbalanced
diets, sedentary behavior, and reduced
physical activity (Mishra et al., 2019).
Social and cultural issues often limit
physical activity among South Asian
women, including traditional beliefs that
associate obesity with good health, as well
as concerns about security and the cultural
acceptability =~ of  outdoor  exercise
(Jayawardena et al., 2014).

3.6 Body Composition assessment

The body composition measurements in the
teachers at different schools and colleges
were presented in Table 3. The mean value
for female teacher’s height was 163 cm and
weight was 70.1 kg. The weight according
to the height is too high as compared to the
recommend weight presented in the height
chart which is 50 to 60 kg. The average body
fat of female teachers in schools and
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colleges were considerably high which was
36%, whereas body water was 45.5 % and
bone mass 6.23% which were considered
lower compared to the standards. It was
noticed that the body composition
parameters were not consistent and varied
compared with standard.
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Fig. 2. Marital status of female teachers in
different girl colleges and schools in Gilgit
city.

4. Conclusion

The present study demonstrates a high
prevalence of obesity and overweight
among female teacher’s schools and
colleges in Gilgit city, particularly among
those aged 35 years and above. The findings
indicate that sedentary lifestyle, low level of
physical activity, and unhealthy eating
patterns are major contributing factors to
excess body weight. Elevated values of
BMI, waist circumference, and mid-upper
arm circumference further confirm the
increased risk of obesity among this
population. The current study suggested
that the health related departments should
take some serious steps in the schools and
colleges to promote awareness sessions
regarding the importance of physical
activity and health food choices.

The cross-sectional design of the current
study limits the capacity to establish causal
associations between lifestyle factors and
obesity. Moreover, the study only focuses
on the female teachers in school and

colleges of Gilgit city, which limits the
generalizability of the findings to other
populations.
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