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ABSTRACT

BACKGROUND: School-based interventions are crucial for promoting healthy behaviors in children and preventing the spread of diseases.
This study aimed to enhance hygiene knowledge and practices (K&P) among school children through a school-based intervention.

OBJECTIVE: To improve personal and environmental hygiene K&P amongst primary and middle-grade students in urban squatter settle-
ment schools in Karachi, Pakistan using school-based intervention.

DESIGN: Quasi-experimental study conducted in three schools over 2years.
SETTING: Urban squatter settlement schools in Karachi, Pakistan, serving primary, and middle-grade students.

PARTICIPANTS: A total of 156 students participated in the study, with a majority of 55.77% being girls (h=87). Pre- and post-intervention
assessments were conducted to evaluate the impact of the intervention.

INTERVENTION: Behavioral Change Communication (BCC) strategies aimed at improving school children’s hygiene K&P.

PRIMARY OUTCOME MEASURES: The primary outcome measures included changes in hygiene K&P pre- and post-intervention, specifi-
cally focusing on personal hygiene and environmental hygiene.

RESULTS: Significant improvements observed post-intervention. Mean knowledge score differences were 20.33 (SD =5.85) for personal hygiene
and 10.08 (SD =7.72) for environmental hygiene. Practice scores also increased, with mean differences of 2.52 (SD = 1.98) and 2.47 (SD=2.08) for
personal and environmental hygiene, respectively. Statistically significant improvements (P <.05) were noted across most of the hygiene domains.

CONCLUSIONS: The school-based intervention effectively improved personal and environmental hygiene K&P among primary and middle-
grade children in urban squatter settlement schools. Key recommendations include integrating hygiene education into the curriculum, pro-
viding enabling environment to children and capacity building of school teachers to teach hygiene education.
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Background

Young school going children in low-and- middle-income
countries (L&MICs) are reported to contact a variety of
infectious diseases.!” Potential risk factors that predispose
school children to acquire infectious diseases are multifac-
eted. This comprises of poor hygiene knowledge and behav-
iors, an unconducive school environment to foster healthy
habits, a lack of resources for healthcare services at schools,

*Second shared authorship.

and an overall inadequate attention to improving health and
hygiene of school children. Thus, school-based interventions
to improve health and hygiene behavior among children has
received attention in the literature.67.%11-13

In L&MICs, school-based interventions with programs on
water, sanitation, and hygiene (WASH) are commonly
reported.®” These are aimed at enhancing school children’s
knowledge, attitude and practice (KAP) on WASH, alongside
an reduction in communicable diseases.®” Hygiene education
for children continued to be an important element in such
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programs which aimed to enhance children’s awareness of
healthy practices to prevent the spread of readily transmissible
diseases.®” In Tanzania, the health education project with a
focus on personal hygiene for the control of schistosomiasis
and helminth infections showed improvement in mean knowl-
edge scores of school children in the intervention group versus
control group (74.2 vs 64.2).8 Moreover, Khan et al., 2021°
showed that Pakistani school children demonstrated an
improvement in handwashing scores after the education pro-
gram (P=.0000). In addition, a systematic review conducted in
2020 also showed that 20 out of 29 studies reported a signifi-
cant increase in at least one measure of hand hygiene, i.e.,
handwashing, handwashing with soap, or handwashing at criti-
cal times (after defecation or before food preparation), com-
pared to a control group.!?

Oral health education programs (OHEPs) have been
reported to assess improvements in children’s KAP regarding
oral hygiene, with the goal of fostering good dental hygiene.1!-13
A meta-analysis of oral health education and promotion pro-
grams for school children showed that such programs are effec-
tive and improved dental visits, attitudes, as well as brushing
and flossing behaviors for threemonths’ post-intervention
among children. (Average OR=0.67, CI: 0.34, 1.31; P=.23).11
Another study demonstrated improved oral health indicators
such as, brushing teeth twice a day with fluoride toothpaste
after an oral health education program that was inclusive of
videos, tutorials, and talks by dental hygienists.!? In addition to
improving school children’s hygiene, some studies have also
focused on enhancing their eating habits.3

School-based intervention programs have commonly dem-
onstrated promising results. This overall includes improved
knowledge about safe water handling and hygiene practices!¥,
improved hand hygiene practices' 16, reduction in diarrhea and
other communicable diseases,!”18 reduced absenteeism rates in
school-age children.'”-18 However, there is also an evidence of
absence of significant differences between toothbrushing and
handwashing between intervention and control groups! and
factors hindering children’s hygiene practices such as inade-
quate WASH infrastructure.?

Unfortunately, school health has not received adequate
attention in Pakistan, and this results in a lack of targeted
interventions and activities to improve the health and hygiene
of school children.?! Girls often drop out of school as they
reach puberty due to inadequate sanitation facilities in their
schools.?? In the local context, KAP surveys have been con-
ducted to assess some of the hygiene components. These, how-
ever, failed to capture a comprehensive hygiene assessment
amongst younger school children and lacked the comprehen-
sive hygiene intervention.

Rationale
To the best of our knowledge, there is a paucity of studies in
Pakistan on school-based interventions to improve personal and

environmental hygiene amongst school children. A qualitative
study in the local context also pointed to gaps in the curriculum,
poor attitudes of parents, teachers, and school management
toward hygiene promotion among children, and absence of
intersectoral collaboration between health and education
departments.?! The objective of this study was, therefore, to
improve hygiene K&P among primary and middle grade school
children in urban squatter settlement schools in Karachi,
Pakistan using school-based intervention.

Methods
Study design and setting

This implementation research utilized a quasi-experimental
study design (pre-post-intervention). The chosen design
facilitated the evaluation of BCC interventions in improving
hygiene knowledge and the adoption of hygiene practices in
the selected school settings without randomization.

The study setting included three schools in Gaddap town,
Malir district, in Karachi, Pakistan. The Gaddap town has
eight union councils with over 400 villages. The district has
approximately 350 primary schools with an average enrollment
of 70 to 150 children per school. Sindh Education Textbook
curriculum is followed in the schools. The government schools
charge minimal fees. Except for a non-governmental organiza-
tion (NGO) that adopted a government school in which a
school health model has been implemented, the rest of the
schools in the area lacked health services and health education
for children. The socio-demography survey held in 2016 in the
community revealed that 60% of the households fell under the
lowest wealth quintile, with Sindhi ethnicity.?? Most (57%) of
the dwellings in the community were composed of pucca (con-
crete) houses. Wood remained the preferred method of cook-
ing fuel; utilized by most households (99%), while the borehole
system remained the preferred source of water. Due to the una-
vailability of public sector healthcare facilities, community
members (98%) availed services from the private sector.?2

Sample size and sampling technique

The sample size of school children was calculated using
Number Cruncher Statistical Systems (NCSS) Pass version 16
software. To determine the sample size, a mean difference of
5.0 and a standard deviation (SD) of 27 was used, reflecting the
variability across the various hygiene domains. This approach
aimed to achieve 80% power at a significance level (alpha) of
.05. Using the paired means calculation, the estimated sample
size was calculated as 231 participants. To account for a 20%
dropout rate across three schools, the targeted sample size was
rounded to 277 participants, ensuring sufficient power for pre-
and post-intervention assessments.

To achieve the desired sample of school children, three
schools in the district of Malir (each with an average enrollment

of 70-150 children) were purposively recruited for the study.
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The identified schools were endorsed by the Taluka Education
Office (TEQ), as all of them featured similar lower socio-eco-
nomic situations. This included an NGO adopted (government
school) and two government-managed schools. The NGO-
adopted school underwent renovation in 2019. A school health
program was implemented in collaboration with a private
healthcare organization. The NGO adopted school offers edu-
cation up to secondary grade. In contrast, the government-man-
aged schools provide education only up to middle grade. The
WASH infrastructure in the government schools was inade-
quate, while the NGO-adopted school had some basic WASH
facilities.

Using the census approach, we recruited all enrolled stu-
dents from primary to the middle grades at the three schools.
Overall, 156 children completed the pre-post-intervention
phases of the study.

Study participants and inclusion criteria

Study participants included school children. Inclusion criteria
included children enrolled in the primary grade (class 1-5) and
middle grade (6-8) with informed consent given by mothers,
and assent given by children. Inclusion criteria for schools
included their location in urban squatter settlements in Karachi,
Pakistan, and the willingness of the school administration to
execute the research activities by the study team.

Data collection methods

A structured survey questionnaire to measure hygiene K&P
among school children was developed. For this study, the defi-
nition of hygiene provided by Boot and Cairncross (1993)%
was used: “Hygiene is the practice of keeping oneself and one’s
surroundings clean, especially to prevent illnesses or the spread
of diseases.” Building on hygiene indicators used in previous
studies,?3%14 our tool measured a total of seven aspects of per-
sonal hygiene and three aspects of environmental hygiene.
Personal hygiene assessed a total of 31 indicators across seven
aspects: hand hygiene (7), sneezing and coughing etiquette (2),
oral hygiene (10), ear hygiene (2), food hygiene (4), drinking
water (3), and personal grooming (3). For environmental
hygiene, there were a total of four indicators. All these indica-
tors were used as proxies for the overall hygiene-related K&P
of school children. The survey questionnaire had a separate set
of questions for all indicators with closed-ended responses.
Simple questions were included which children could easily
comprehend and respond to. For example, “do you wash hands
before eating at home? What do you use for hand washing at
school? Do you take bath daily? What do you use to clean
teeth? Do you throw trash/garbage outside the home/street/
from vehicles?” The survey questionnaire also had questions
requesting students to demonstrate the method of hand wash-
ing. The responses were captured to assess whether or not all

six standard handwashing steps were performed by the stu-
dents. The operational definitions of all the indicators are

depicted in Table 1.

Study duration

The study duration was twoyears (2019-2021) with a pre-
intervention phase (December 2019-April 2020), intervention
phase (February 2021-April 2021), and post-intervention
phase (May 2021-July 2021).

Study Phases

Phase I: Pre-intervention

Before data collection, community stakeholders (teachers and
school management) were taken on board, and oriented on the
overall scope and objectives of the research to gain their coop-
eration. The survey tool was translated into the local languages
(Urdu and Sindhi). This phase also involved pre-testing of the
tools within the catchment area, followed by the necessary
amendments to the tool. A workshop was held for the data col-
lectors to train them in interviewing school children. Children
were interviewed in the school setting during lunch break.
Before initiating the interview, assent was obtained from them
after an explanation on the types of questions the research team
will ask. This explanation was given at their level of compre-
hension. Approximately 20 to 25 minutes were spent per child.

Phase II: Intervention

The intervention included BCC through hygiene education
sessions for school children. For this purpose, a BCC tool kit
was developed with detailed instructions for the execution of
eight modules (introduction to overall hygiene, ear hygiene,
coughing and sneezing etiquette, oral hygiene, hand hygiene,
food hygiene, safe drinking water, and environmental
hygiene).”” The intervention was conceptualized by utilizing
Albert Bandura’s Social Learning Theory.?® This theory postu-
lates that learning takes place within a social context with three
different modeling stimuli (live models, verbal instructions,
and symbolic) and attention on four key factors (attention,
retention, reproduction and motivation).?

Hygiene behaviors were modeled by the health educators at
the schools.?” Information, education, and communication (IEC)
material on personal and environmental hygiene was developed
and displayed in school settings to facilitate verbal instructions.
This includ hygeine posters. Hygiene games were also developed
as part of IEC material, and a model for teeth and toothbrushes
was used for oral hygiene component. Figure 1 depicts a snapshot
of a few of the IEC materials developed and used to educate chil-
dren on personal and environmental hygiene. By using IEC mate-
rial, a series of health sessions were conducted across three schools.

Efforts were made to create a school environment that
symbolized hygiene practices, encouraging children to learn
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Table 1. Operational definitions.

SERIAL

NUMBER

1.

HYGIENE DOMAINS

Personal hygiene

Personal grooming

Knowledge

= Benefits of taking bath

Practice

= Demonstration of overall good hygiene (wearing
clean uniform, properly combed hairs, clean
nails, and overall good hygiene)

Hand hygiene

Knowledge

= Use of soap for hand hygiene

= Benefits of handwashing with soap

= Use of nail cutter for nail hygiene

Practice

= Handwashing with soap pre &post meals and
after using toilet (at home)

= Handwashing pre &post meals and after using
toilet (at school)

= Use of nail cutter

= Six handwashing steps

Sneezing and coughing etiquette

= Cover cough and sneeze with elbow
Food hygiene

Knowledge

= Wash fruits and vegetables with water

= Consider eating food from road hawkers as
harmful to health

Drinking water

Knowledge

= Boiling as a method for water purification
= Advantages of boiling water

= Diseases that can be spread by drinking water
directly from hand pump/boring/tap water/tanker

Oral hygiene

Knowledge

= Toothpaste for oral hygiene
= Benefits of using toothpaste

= Food items (sugary food, paan?, betel nuts, and
gutkaP) harmful to oral hygiene

(Continued)

Table 1. (Continued)

SERIAL HYGIENE DOMAINS
NUMBER

= Knowledge about oral cancer by frequent
consumption of paan, betel nuts, and gutka

Practice
= Use of toothpaste for oral hygiene twice a day

= Rinse mouth after having breakfast, lunch, and
dinner

= Use of circular motion for tooth brushing

= Limited consumption of food items (sugary food
items such as candies, chocolates, ice creams
etc.)

= Avoiding paan, gutka, and betel nuts
7. Ear hygiene

Knowledge and practice

= Do not insert any objects into the ear
8. Environmental hygiene

Knowledge

= Diseases that can spread with dirty environment
(This includes diarrhea, pneumonia, hepatitis,
typhoid, malaria, dengue fever, and chikungunya)

Practice
= Practice of keeping the environment clean
= Do not throw garbage in the school premises

= Do not throw garbage outside the home or on the
streets

aThis includes areca nut, slaked lime, with or without betel nut and/tobacco
product in a betel nut leaf. The composition of the mixture varies geographically.
This can also include other substances for flavoring such as coconut, dates,
sugar, menthol, saffron, cloves, aniseed, and cardamom.25

bGutka is a form of smokeless tobacco.26

and adopt healthy behaviors. This was achieved through the
display of posters in classrooms and by placing trash bins
where needed around the school. Health education sessions
focused on children’s cognitive and behavioral processes,
helping them to learn hygiene knowledge and practice
hygiene behaviors. Children were encouraged to learn and
pay attention to hygiene behaviors through different teaching
and learning strategies. Retention of key concepts was fos-
tered by repeating the sessions at frequent intervals in school
settings. Reproduction of the learned behaviors was ensured
by encouraging children to practice hygiene behaviors both at
school and at home. To motivate children to practice hygiene
behaviors, an attempt was made to create school environment
conducive to hygiene by ensuring a functional handwashing
facility with soap and the availability of garbage disposal
bins). Approximately 8 to 10 days were spent at each school to
deliver 10 health education sessions.



Pradhan et al

Principles of Health and Hygiene

Use of trash bin for
throwing garbage

Handwashing steps What should we use to

clean our ears?

j)
%

Avoid eating food from
street hawkers

Use nail cutter for
keeping nails short and
clean

Avoid inserting any
objects into the ear

clean water for drinking

What should one use to clean teeth?

Toothbrush with toothpaste or Miswak?
And why?

Figure 1. Behavior change communication tool kit.

This depicts the information, education and communication material used in the study. It consists of posters, picture cards and flyers for school children. Images used in

Figure 1 has been taken from below mentioned sources.
https://www.wikihow.com/Use-Miswak#/Image:Use-Miswak-Step-2-Version-3.jpg

https://www.publicdomainpictures.net/en/view-image.php?image=57031&picture=how-to-wash-hands

https://www.moms.com/best-toothpaste-for-kids/

https://www.istockphoto.com/photo/girl-sneezing-into-crook-of-arm-gm182217012-10831985
https://www.dailymail.co.uk/femail/article-4014788/Dab-sneeze-trendy-school-teacher-uses-popular-dance-teach-students-avoid-spreading-bacteria-winter.html

https://www.freeimageslive.co.uk/free_stock_image/wax-removal-jpg

https://www.almrsal.com/wp-content/uploads/2015/01/Cover-your-mouth-when-coughing-or-sneezing.jpg

https://vectorportal.com/vector/recycling-trash-concept-vector/15918
https://commons.wikimedia.org/wiki/File:Covid_sneeze_etiquette_04.svg

https://www.publicdomainpictures.net/en/view-image.php?image=10739&picture=cutting-nails
https://depositphotos.com/251071372/free-stock-photo-cropped-view-man-holding-soap.html

https://www.flickr.com/photos/30478819 @N08/51288109116
https://www.pexels.com/photo/a-person-washing-a-tomato-9831572/
https://www.mumbaionline.in/city-guide/street-food-of-mumbai
https://www.flickr.com/photos/avixyz/7974322138
https://www.prevention.com/health/g20478949/6-ear-mistakes/

https://www.fundacionmapfre.org/en/education-outreach/road-safety/mobility-safe-health/clinical-topics-and-safe-driving/sight-hearing/otosclerosis/

Children’s attendance was closely monitored during the ses-
sions. Children who were absent from specific sessions were
followed up with to ensure they were also informed of the key
messages from the specific modules.

Due to budget limitations, our intervention did not encom-
pass structural enhancements in the schools, such as ensuring a
water supply, improving sanitation facilities, and installing
handwashing stations, or providing drinking water filters. These
elements are typically central in studies assessing the impact of
WASH interventions in school environments.®” Although our
sampled schools had basic WASH infrastructure, upgradation
was needed to better encourage hygiene practices among stu-
dents. What distinguishes our intervention from the previous
WASH studies is its holistic hygiene assessment (evaluating
eight domains across personal and environmental hygiene) and
the use of BCC strategies to actively engage school children.

Intervention fidelity

Intervention fidelity refers to the degree to which a specific inter-
vention is implemented as intended.?’ In the context of this study,
instructional modules were developed to ensure the correct

execution of the BCC intervention, focusing on indicators related
to personal and environmental hygiene mentioned in the earlier
section. Each module included a series of steps for facilitators to
implement the BCC sessions. This included step 1—Learner’s
objectives, step 2— Brainstorming exercise, step 3—Health infor-
mation specific to the module, step 4—Assessing knowledge reten-
tion through exercise/storytelling, step 5—Motivating children to
share specific hygiene messages at home, and step 6—Facilitator
self-evaluation on the conduct of the module.?” All instructional
modules were translated into the local language and were pre-
tested in the neighboring schools to guage learners’ comprehension
to understand the hygiene concepts. A workshop was held for the
two health educators recruited to implement the hygiene modules
in the school settings. A visit was held by the Principal Investigator
(PI) during the execution of the intervention to ensure adherence
to BCC sessions as laid out in the modules.

Phase III: Post-intervention

Post-intervention phase facilitated us to determine the effec-
tiveness of the school-based interventions by measuring the
level of change in the hygiene literacy and practices of school


https://www.wikihow.com/Use-Miswak#/Image:Use-Miswak-Step-2-Version-3.jpg
https://www.publicdomainpictures.net/en/view-image.php?image=57031&picture=how-to-wash-hands
https://www.moms.com/best-toothpaste-for-kids/
https://www.istockphoto.com/photo/girl-sneezing-into-crook-of-arm-gm182217012-10831985
https://www.dailymail.co.uk/femail/article-4014788/Dab-sneeze-trendy-school-teacher-uses-popular-dance-teach-students-avoid-spreading-bacteria-winter.html
https://www.freeimageslive.co.uk/free_stock_image/wax-removal-jpg
https://www.almrsal.com/wp-content/uploads/2015/01/Cover-your-mouth-when-coughing-or-sneezing.jpg
https://vectorportal.com/vector/recycling-trash-concept-vector/15918
https://commons.wikimedia.org/wiki/File:Covid_sneeze_etiquette_04.svg
https://www.publicdomainpictures.net/en/view-image.php?image=10739&picture=cutting-nails
https://depositphotos.com/251071372/free-stock-photo-cropped-view-man-holding-soap.html
https://www.flickr.com/photos/30478819
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https://www.fundacionmapfre.org/en/education-outreach/road-safety/mobility-safe-health/clinical-topics-and-safe-driving/sight-hearing/otosclerosis/
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children through end line survey questionnaires (as executed in
Phase I). On average, 8 to 10 days were spent at each school to
trace school children who participated in the pre-intervention
phase and interview them.

Data analysis

The study utilized Statistical Software Package (STATA)
version 16.1. This is a widely used statistical tool for data
processing and analysis. Initially, descriptive statistics were
employed to characterize the data. To assess differences
between pre-test and post-test scores of K&P, McNemar
tests and paired sample t-tests were used as appropriate.

Scoring method

Our analysis begun by calculating the mean proportions from
the pre- and post-survey results of school children, focusing
on their K&P. To facilitate interpretation, these proportions
were converted into scores and categorized into three levels:
poor (<50), fair (50-75), and good (>75). This initial classifi-
cation offered a clearer structure for understanding partici-
pants’ K&P levels, enabling us to capture and describe distinct
ranges of K&P within the group.

Binary indicator for McNemar test

For the McNemar test, the “poor” and “fair” categories were
combined into a group labeled “inadequate”and the “good”
category was labeled “adequate.” This binary classification was
necessary for the statistical test, which requires a dichoto-
mous outcome. Our cutoff of 75% is justified, as achievi-
ng higher levels of knowledge is essential to prac-
tice hygiene behaviors.

Results

Demographic variables of the school children such as age, gen-
der, and grades are illustrated in Table 2. The children enrolled
in primary and middle grades had a mean age of
9.09 = 2.56 years. Most of the chidlren were girls, accounting
for 55.77% (n=87). Furthermore, children were distributed
across various grade levels, with Grade I represent the largest
proportion at 35.26% (n=55), followed by Grade I1I at 21.15%
(n=33), Grade II at 19.23% (n=30), Grade IV at 13.46%
(n=21),and Grade V at 10.90% (n=17).

Table 3 exhibits the mean differences and standard devia-
tions of pre- and post-intervention K&P scores for environ-
mental and personal hygiene. Mean difference in knowledge
scores for personal hygiene was 20.33 (SD =5.85), while for
environmental hygiene, it was 10.08 (SD=7.72). With
regards to changes in practice, a slight increase was noted for
personal hygiene 2.52 (SD =1.98) and environmental hygiene
2.47 (SD=2.08).

A statistically significant change (p<<.05) was observed
among most of the children’s K&P indicators post-interven-
tion as shown in Tables 4 and 5 respectively.

Table 2. Socio-demographic variables of participants.

VARIABLES n (%)
Age? 9.09 +2.56
Sex

Male 69(44.23)
Female 87(55.77)
Grade
I 55(35.26)
I 30(19.23)
I 33(21.15)
v 21(13.46)
\Y 17(10.90)
aMean + SD for age.

Table 3. Assessment of mean differences in the knowledge and
practice scores among participants (pre- and post-intervention).

VARIABLES MEAN STANDARD  P-VALUE
DIFFERENCE  DEVIATION

Knowledge score for 20.33 5.85 <.001

personal hygiene

Knowledge score for 10.08 7.72 <.001

environmental

hygiene

Practice score for 2.52 1.98 <.001

personal hygiene

Practice score for 2.47 2.08 <.001

environmental

hygiene

Majority of the children (97.44%, n=152) demonstrated
good knowledge regarding the use of soap for hand hygiene
pre-intervention which increased up to 100% (n=156) post-
intervention (p <.001). Improved knowledge of hand hygiene
was also demonstrated by the six handwashing steps which
improved from 3.21% (n=5) at pre-intervention to 58.98%
(n=92) post-intervention (p=.002). Children’s exhibit of cor-
rect tooth brushing technique, i.e., a circular motion improved
from 10.90% (n=17) pre-intervention to 47.43% (n=74)
p-value <.001 post-intervention.

Oral hygiene assessments showed that childrens K&P
regarding the use of toothpaste were generally high as 93.59%
(n=146) and 91.03% (n=142) respectively at pre-intervention
which significantly improved to 100% (n=156) post-interven-
tion (p =<0.001). In addition, children’s knowledge of the fre-
quent consumption of paan, betel nuts, and gutka as underlying
causes of oral cancer also improved (pre-intervention 35.26%
(n=55) to post-intervention 91.67% (n=143), p=.007).
Children’s awareness on food hygiene also demonstrated sig-
nificant improvement with regards to avoiding food from road
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Table 4. Knowledge indicators related to hygiene.

SERIAL
NUMBER

KNOWLEDGE INDICATORS

Personal grooming

ADEQUATE KNOWLEDGE

BASELINE ENDLINE P-VALUE

n (%) n (%)

1. Benefits of taking bath 141 (90.38) 145 (92.95) <.001

Hand hygiene

2. Use of soap for hand hygiene 152 (97.44) 156 (100) <.001

3. Benefits of handwashing with soap 141 (90.38) 149 (95.51) <.001

4. Use of nail cutter for nail hygiene 150 (96.15) 156 (100) <.001

Sneezing and coughing etiquette

5. Cover cough and sneeze with elbow 1(0.64) 145 (92.95) .001

Food hygiene

6. Wash fruits and vegetables with water 129 (82.69) 156 (100) .001

7. Consider taking/eating food from road hawkers harmful to health 121 (77.57) 156 (100) <.001

Drinking water

8. Use of boiling as a method for water purification 73 (46.79) 150 (96.15) <.001

9. Advantages of boiling water 107 (68.59) 146 (93.59) <.001

10. Diseases that can be spread by drinking the water directly 141 (90.38) 156 (100) <.001
from hand pump/boring/tap water /tanker2

Ear hygiene

1. Do not insert any objects into the ears 5(3.21) 3(1.92) <.001

Oral hygiene

13. Toothpaste for oral hygiene 146 (93.59) 156 (100) <.001

14. Food items harmful to oral hygiene® 148 (94.87) 156 (100) <.001

15. Benefits of using toothpaste 141 (90.38) 156 (100) <.001

16. Knowledge about oral cancer by frequent consumption of 55 (35.26) 143 (91.67) .007
paan, betel nuts, and gutka

Environmental hygiene

17. Diseases that can spread with dirty environmente 140 (89.74) 156 (100) <.001

aThis includes three diseases including diarrhea, hepatitis, and typhoid.

bThis includes at least two out of four food items that children must avoid. This includes paan, gutka, betel nuts and sugary food.
°Knowledge about at least three out of seven diseases was assessed. This includes diarrhea, pneumonia, hepatitis, typhoid, malaria, dengue fever, and chikungunya.

hawkers (pre-intervention="77.57 (n=121) to 100% (n=156) at
post-intervention p-value <0.001). This was also reflected in
their practice which improved in terms of avoiding food from
road hawkers (pre-intervention 28.85% (n=45) to post-inter-
vention 58.33% (n=91), p=.030). Furthermore, there was also
significant improvement in sneezing and coughing etiquette
amongst children. The knowledge improved from 0.64% (n=1)
pre-intervention to 92.95% (n=145), p=.001 post-intervention.
Improvement in practice was also noted from 6.90% (n=11)

pre-intervention to 93.10% (n=145) post-intervention p-value
(.001).

Of all the indicators assessed in personal hygiene, children’s
K&P for ear hygiene remain unchanged. Knowledge (pre-inter-
vention 3.21% (n=5), post-intervention 1.92% (n=3)); practice
(pre-intervention 1.28% (n=2), post-intervention (n=0)).

It was found that the children had an overall good level of
K&P regarding environmental hygiene at baseline. Children’s

overall knowledge about preventable infectious diseases demon-
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Table 5. Practice indicators related to hygiene.

SERIAL
NUMBER

PRACTICE INDICATORS ADEQUATE PRACTICE

BASELINE ENDLINE P-VALUE

n (%) n (%)

Personal grooming

1. Personal hygiene of the childrena 89 (57.05) 128 (82.05) <.001

2. Taking bath daily 87 (565.77) 124 (79.49) <.001

Hand hygiene

3. Six handwashing steps 5(3.21) 92 (58.98) .002

4. Handwashing with soap pre &post meals and after using toilet (at home) 137 (88.82) 155 (99.36) .052

5. Handwashing pre &post meals and after using toilet (at school) 36 (23.07) 153 (98.08) .045

6. Use of nail cutter 153 (98.08) 155 (99.36) <.001

Sneezing and coughing etiquette

7. Cover cough and sneeze with elbow 11 (6.90) 145 (93.10) .001

Food hygiene

8. Wash fruits and vegetables with water 133 (85.25) 156 (100) <.001

9. Do not eat food items from road hawkers 45 (28.85) 91 (58.33) .030

Ear hygiene

10. Do not insert any objects into the ears 2(1.28) - <.001

Oral hygiene

1. Use of toothpaste for oral hygiene 142 (91.03) 156 (100) <.001

12. Using toothpaste twice a day 53 (33.97) 127 (81.41) 120

13. Rinse mouth after having breakfast, lunch, and dinner 61 (39.10) 132 (84.62) .020

14. Use of circular motion for tooth brushing 17 (10.90) 74 (47.43) <.001

15. Daily consumption of food items (sugary food items such as candies, 132 (84.62) 52 (33.33) .002
chocolates, ice creams etc.)

16. Daily consumption of paan, betel nut and gutka 30 (19.23) 19 (12.17) <.001

Environmental hygiene

17. Practice of keeping environment clean® 146 (93.59) 156 (100) <.001

18. Do not throw garbage in the school premises® 68 (43.58) 135 (86.54) .002

19. Do not throw garbage outside the home/ streetd 55 (35.26) 130 (83.33) .056

aThis is demonstrated by children clean uniform, properly combed hairs, clean nails and overall good hygiene.

bThis includes three practices—encouraging others for using dustbins, not throwing garbage on streets, and not spiting on streets.

©dThe assessment was carried out by asking children whether they engaged in the practice, with response options of ‘always, ‘most of the time, ‘sometimes, and ‘never.
Children who responded ‘never’ were included.

Discussion
The current study attempts to address the effectiveness of

strated improvement (pre-intervention 89.74% (n=140), to
post-intervention 100% (n=156), p<<.001). Regarding the prac-

tice of keeping the environment clean, post-intervention chil-
dren’s responses also depicted improvement (pre-intervention

93.59% (n=146), post-intervention 100% (n=156), p<<.001).

school-based BCC intervention in improving personal and envi-
ronmental hygiene among children across three schools located
in squatter settlements in Pakistan. The multi-component BCC
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intervention employed in the study was found to be effective in
achieving statistically significant improvement in most of the
K&P indicators for personal as well as environmental hygiene
amongst young school children.

Adequate literacy and practices in personal hygiene amongst
young children is highly effective in reducing infectious dis-
eases.8 Under personal hygiene, hand hygiene remains the
most important component to be targeted among young
school-going children. Our study demonstrated that a high
proportion of children with adequate baseline knowledge about
hand hygiene and personal grooming led to further enhance-
ment of their K&P at the endline. The most significant change,
with a notable p-value of .002, was observed in adherence to
the six handwashing steps, with substantial increase from 3% at
baseline to approximately 59% by the endline. The effective-
ness of educational interventions to improve hand hygiene
while reducing the transmission of infections is well docu-
mented.3%-32 Likewise, a systematic review also showed that
handwashing interventions targeted at children have great
potential for health improvement.!® Improved handwashing
behavior among children offers protection against infectious
diseases. A study in Bangladesh also reported improvement in
students’ practices of handwashing with soap (4% at baseline to
74% at sixweeks post-intervention) in two primary schools
using an intervention that included BCC, alongside environ-
mental modifications.'

It was highly appreciated to note that in the majority of the
children, knowledge of the use of soap for handwashing at
critical events was remarkably high at baseline (97%), which
further increased to 100% at the endline. The handwashing
practices at school were found to be lower as compared to
home at the baseline (23.07% vs 88.82%). This improved post
intervention (98.08% vs 99.36%).

The frequent unavailability of soap and poor water and san-
itation infrastructure at two out of three intervention schools
were observed as potential barriers to handwashing practices
amongst school children.

Diseases affecting oral cavities can be effectively prevented
while maintaining good oral hygiene. At baseline, a high pro-
portion of children reported good knowledge of oral hygiene,
including the use of toothpaste, its benefits, and food items
considered bad for oral hygiene. However, the need for regu-
lar oral health education sessions in schools cannot be
neglected, especially where populations from lower socio-
economic strata are catered to. Our multi-component inter-
vention served to reinforce the existing knowledge amongst
children and demonstrated 100% knowledge improvement (p
value 0.001) in three out of four knowledge indicators related
to oral hygiene.

Owing to the easy access to chewable tobacco for example,
gutka (betel quid), betel nut, and paan it was reassuring that the
majority (91.67%) of the children were aware of the harmful
effects of its usage post-intervention as compared to slightly
more than one-third of the children who had this information

at baseline. Our intervention also targeted making children
conscious and well-informed about the harmful effects of paan,
gutka, betel nuts, and sugary food items and how they can
potentially increase the risk of developing oral cancer and cavi-
ties. The awareness regarding tobacco products has not been
underlined in previous studies in the local context and hence
makes our study one of its kind. Under oral hygiene practices, a
post-intervention improvement was demonstrated in the fre-
quency of using toothpaste twice daily (33.97%, at baseline to
81.41% at endline, p value=0.120) and rinsing mouth after
meals (39.10% at baseline to 84.62% at endline, p value=0.020).
It was also observed that post-intervention, close to half
(47.43%) of the participating children understood and were able
to demonstrate the correct brushing technique (with p <.001).

Despite 100% of children being well informed about the
food items that were considered harmful to dental hygiene at
the end line, the easy availability, and accessibility of food items
(paan, gutka, betle nuts, and sugary food) in the school sur-
roundings and at home deters children from adapting positive
dietary practices. Our intervention led to positive change in
instilling in them the concept of harmfulness from such food
items and practically avoiding the daily consumption of harmful
food items in 51% of the sample post-intervention. This calls
for attention from parents and teachers to reinforce healthy
habits in classroom settings. The consumption of sugary foods
not only predisposes to poor oral health but also aggravates the
effects of leptin and insulin resistance leading to the develop-
ment of obesity as well as early-onset of type 2 diabetes, espe-
cially in those with positive family history3334 A study assessed
the association between eating habits and oral health status in
children who consumed sweets and fruit juices and did not fol-
low adequate brushing techniques. These children were found
to be at higher risk of developing carious lesions.?

Though aural (ear) hygiene remains important for proper
hearing, it is often neglected and remains unstudied in
hygiene research conducted earlier in the local context.3¢
Being a neglected aspect under personal hygiene, this not
only exposes children but also adults at high risk of acquiring
common ear problems including impaired hearing.378
Despite BCC efforts to educate children about the ear being
a self-cleaning organ and increasing awareness about the
risks of using cotton buds, there was no observed improve-
ment in our cohort’s ear hygiene K&P post-intervention.
Though our intervention to improve ear hygiene was not
successful in terms of raising awareness among children,
however, our findings aligned with the previous research
which reported the use of cotton buds as the most common
practice for ear hygiene.3?%2 The reason attributed to it could
be the deeply rooted practice of inserting objects in ears for
cleaning purposes which children continually observe in
their home environment. To relieve itchiness caused by ceru-
men deposition in the ear, children usually insert objects
which is easily accessible, such as pencils, pens, matchsticks,
hairpins, and cotton buds, not knowing that these objects can
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harm the external auditory canal and lead to infections like
otitis externa.*® Awareness regarding the correct ear hygiene
practices, which include refraining from inserting any for-
eign body inside the ear and using a finger or cloth to clean
the ear, needs to be reinforced. A study to assess ear, hygiene
practices amongst school children in Nigeria demonstrated
that 51.7% of the respondents preferred using cotton buds,
tollowed by other objects harmful to ear.44

It was appreciated to observe post-intervention knowl-
edge enhancement amongst children on communicable dis-
eases. Environmental hygiene measures had a notable impact
on children’s adoption of eco-friendly habits, such as avoid-
ing littering at school and home and maintaining cleanliness
by using trash bins. Overall, our study is distinctive not only
for its holistic approach to personal hygiene but also for its
focus on attention to improving children’s K&P regarding
environmentally friendly hygiene. Improvement in personal
and environmental hygiene K&P can potentially foster self-
regulating and environmentally friendly behavior amongst
school children.

Strengths and Limitations

One of the key strengths of this study is that school-based
intervention proved to be an effective approach in improv-
ing school children’s hygiene literacy and behaviors. The
utilization of diverse techniques such as health sessions,
instructional modules, quizzes, and pictorial aids showcased
variety of approaches towards promoting hygiene behavior
change among children. Limitations include the prolonged
school closures due to the COVID-19 pandemic, which led
to students’ dropouts and impacted the sample size.
Additionally, COVID-19 hygiene campaigns might have
potentially influenced our study outcomes. Furthermore, the
use of pre-post design without control group might have led
to confounding variables that could have influenced the
study outcomes.

Conclusion

A significant improvement was found in young children’s
hygiene K&P after an educational intervention at three urban
squatter settlement schools in Pakistan. This study offers
some important policy implications and recommendations:
(1) Provincial School Education & Literacy Department in
Sindh must be sensitized to giving due attention to inculcat-
ing basic hygiene concepts and skills among children, (2)
District and Taluka Education office must ensure to incorpo-
rate BCC on hygiene education in the teaching curriculum,
(3) Need assessment of school teachers on building their
capacity in delivering hygiene education sessions, (4) Provide
an enabling environment to children by displaying hygiene
messages to foster positive reinforcement and learning.
Furthermore, (5) involving parents as important stakeholders
in improving children’s hygiene behavior is crucial. Future
research should focus on assessing the long-term sustenance

of hygiene K&P among similar cohort.
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