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Abstract
Background: Development of culturally appropriate and psychometrically sound instruments that measure knowledge
and health behaviors of children will help to inform appropriate interventions. Aim: To develop and test the validity and
reliability of a questionnaire measuring knowledge, attitudes, and practices to healthy eating and activity patterns in school
children in India. Methods: Review of literature, focus-group discussions, and theoretical constructs of the Health Belief
Model guided the development of an item pool. Face and content validity were assessed by children and a panel of experts
and the item content validity, item difficulty, and discrimination indices were calculated. Construct validity was determined
using the principal axis method of exploratory factor analysis among a cross-sectional sample of children (n¼252). Internal
consistency (Cronbach a values >0.7) and test-retest reliability (intraclass correlation coefficient values >0.75) were
estimated. Results: Item content validity index for clarity and relevance were satisfactory (>0.80) and internal consistency
for knowledge (Kuder-Richardson 20 ¼ 0.832), attitude (Cronbach’s a ¼ 0.912), and practice items (Cronbach’s a ¼
0.769) were good. Four factors (children’s eating habits, family dietary practices, and consumption of healthy and
unhealthy foods) and two factors (moderate to vigorous activities and sedentary activities) explained 67.7% and 48.2% of
the total variance in practice items. Intraclass correlation coefficient estimates ranged from good to excellent (0.72–0.99).
Conclusions: The results of the validity and reliability of the 84-item knowledge, attitudes, and practices to healthy eating
and activity patterns in schoolchildren questionnaire were promising. The detailed description of the methodology
employed may prove useful to researchers conducting similar studies in children.
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Introduction

Unhealthy dietary habits of children (Beena et al., 2013;

Mehta et al., 2014; Shaikh et al., 2016; Rathi, Riddell, and

Worsley, 2018), inadequate levels of physical activity

(Qidwai et al., 2010; Esht et al., 2018), and excessive

sedentary behaviors (Biddle et al., 2010; Gupta et al., 2012;

Esht et al., 2018) pose public health challenges in India as

elsewhere (Shridhar et al., 2016; Karki, Shrestha, and Sub-

edi, 2019). Recent studies indicate an increase in obesity

rates not just among children belonging to higher socio-

economic backgrounds but also in lower-income groups

where being underweight remains a major problem (Ranjani

et al., 2016; Kumar and Kelly, 2017; Meharda et al., 2017).

Adiposity during childhood is associated with impaired
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glucose tolerance (Misra et al., 2011; Musaiger and Al-

Hazzaa, 2012; Ranjani et al., 2016; Kumar and Kelly,

2017), and cardiovascular risk clustering (Boutayeb, 2006;

Kao and Sabin, 2016; Branca et al., 2019), thus triggering

adverse health consequences tracking into adulthood.

To address these challenges, effective interventions are

needed (Sivagurunathan et al., 2015; Vaz et al., 2016) and to

design these interventions, the determinants of diet and

activity-related behaviors among children, such as the

knowledge and attitudes to healthy eating and activity levels

and motivations or readiness to change unhealthy practices,

must be better understood (Murang, Tuah, and Naing, 2017).

Assessment of these attributes will require the development

of age and culturally appropriate instruments with sound

psychometric properties; such instruments will also provide

suitable formats to monitor the impact of relevant inter-

ventions (Trakman et al., 2017). Studies exploring the

knowledge, attitudes, and practices (KAP) of children to

healthy eating and physical activity patterns are limited in

India, and fewer studies have evaluated the psychometric

properties of the instruments used to measure knowledge or

health-related behaviors among children.

Health behavior theories are useful to examine the fac-

tors influencing health behaviors in any population (Glanz

and Bishop, 2010; Teixeira and Marques, 2017). The

Health Belief Model (HBM) is one of the most widely

recognized theoretical frameworks used to assess health

and nutrition-related behaviors (Kim, Ahn, and No, 2012;

Naghashpour et al., 2014; Tavassoli et al., 2017). The key

constructs of HBM include perceived susceptibility and

perceived severity (people’s belief that they are susceptible

to the negative consequences of their unhealthy behaviors),

perceived benefits and barriers (the perception that benefits

associated with desired behaviors outweigh the barriers

involved), cues to action and self-efficacy (the belief that

they are capable of adopting the change to achieve desired

results). Understanding these specific perceptions can help

to predict attitudes and motivations of behavior change and

develop key messages aimed at encouraging healthy eating

habits and adequate activity-related practices in children.

The purpose of this paper is to describe the develop-

ment and evaluation of the psychometric properties of a

questionnaire that measures knowledge regarding healthy

eating and activity levels, attitudes and perceptions

related to nutrition and activity patterns (perceived sus-

ceptibility, benefits, barriers, readiness to change, and

self-efficacy) and practices associated with eating habits

such as consumption of breakfast, fruits, vegetables, and

energy-dense snacks, and specific physical activity and

sedentary behaviors among 10-12 years old children in

Mumbai, India.

Methods

The development and validation of the questionnaire

assessing the KAP to healthy eating and activity patterns in

school children (HEAPS) were conducted in two phases.

First, we developed a test plan and generated an item pool,

and then conducted a cross-sectional study to test the

validity and reliability of the developed instrument. The

steps involved are provided in Figure 1.

Study sites and participants

The study was carried out at four purposively selected

coeducational aided and private schools in Mumbai, India.

Aided schools are financially supported by the state gov-

ernment and are typically attended by children of low and

low-middle socioeconomic status (SES) and the private

schools are run by private managements, usually catering to

children belonging to upper-middle and upper SES fami-

lies. These schools cater to children aged 6–15 years,

studying in grades 1–10. In this study, children were

selected from both aided and private schools (used as a

proxy for SES) to ensure proportional representation across

socioeconomic backgrounds. We randomly selected eight

classes (a class each from grades six and seven of the four

selected schools), each comprising approximately 35–45

students, as the participating classes. All children attending

these classes (n¼323) were verbally explained the study

protocol, and the information sheets and consent forms

were sent home for parental consent. A total of 295 chil-

dren, aged 10–12 years, provided written parental consent

and were selected as the study sample. Of these, 28 children

participated in the face validity exercise, 15 were not

present on the survey day, 252 completed the KAP-HEAPS

questionnaire for testing validity and internal consistency

reliability, and a subsample (n¼132) participated in the

test-retest reliability exercise. Ethics approval was obtained

and written and informed assent was received from chil-

dren before data collection.

Phase 1: Development of the KAP-HEAPS
questionnaire

Item Development: The item pool was generated after a

detailed review of relevant literature and existing instru-

ments. Computerized searches of scholarly databases,

Google Scholar and PubMed, were conducted using the

keywords, “eating habits” and “activity patterns” in com-

bination with search terms, “knowledge in children,”

“attitudes,” “perceptions to health,” “barriers and facil-

itators,” “children in India,” “Health Belief Model,” and

“sedentary activity in children.” The results were carefully

evaluated by the authors and subjected to eligibility cri-

teria—relevance to the study objectives, year of publication

(<5 years), access to the full article, the inclusion of chil-

dren or middle-school students as the sample, and discus-

sion on the methodological description of validity and

reliability of the instruments. After evaluation, six studies

(Strauss and Smith, 2009; Glanz and Bishop, 2010; Hiew

et al., 2015; Kigaru et al., 2015; Amiri et al., 2017; Oli

et al., 2018) were selected as references for item
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development. Any disagreements between authors were

resolved via consensus.

To explore attitudes and diet and activity-related prac-

tices of children, 14 focus group discussions were con-

ducted with children (n¼42), parents (n¼22), and teachers

(n¼9). Participants were selected from six aided and pri-

vate coeducational schools in Mumbai. Thematic analysis

was performed and the recurrent themes and quotes were

reviewed to develop statements measuring attitudes and

practices related to healthy eating and activity levels in

children. The detailed results of these discussions are

described elsewhere (Moitra and Madan, 2020).

Based on the initial analysis, the draft instrument was

developed, including participant demographic characteris-

tics such as sex, date of birth, type of school attended

(private school or aided school), class, and division of

studying and questions assessing the KAP related to heal-

thy eating and activity levels.

Initial draft of the instrument: In the first draft, the

knowledge items included 48 multiple-choice questions

assessing children’s knowledge of food groups, balanced

diet and food pyramids, macronutrients and specific

micronutrients, healthy and unhealthy eating habits, risk

factors of non-communicable diseases such as obesity,

diabetes, and heart diseases, and the recommended daily

activity levels. Each correct response was given one point

and incorrect responses, “do not know,” and “not sure”

received zero points. The attitude statements were devel-

oped based on the focus group results and HBM constructs

of perceived susceptibility, severity, benefits, barriers,

readiness to change, and self-efficacy. All items were rated

on a four-point Likert scale from “strongly agree” to

“strongly disagree,” with numeric scores zero to three. For

negatively phrased statements (such as perceived barrier

items), the scores were re-coded as three, two, one, and

zero with the response “strongly disagree” receiving a

score of three.

Practice items evaluated children’s eating habits and

food consumption patterns and their physical activity

levels and sedentary behaviors. Dietary practice questions

included children’s weekly frequency of consuming

breakfast, skipping meals, and bringing healthy snacks to

school, family dietary habits such as frequency of eating

out in restaurants, ordering takeaways, having family

Figure 1. Steps involved in development and validation of knowledge, attitudes, and practice (KAP) to healthy eating and activity
patterns in schoolchildren (HEAPS) questionnaire.
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meals together, and watching television while eating food

at home, and a 35-item food frequency questionnaire that

measured children’s weekly consumption of fruit, vege-

tables, and energy-dense snacks. Activity-related prac-

tices were assessed by asking “In the last 7 days, how

many days did you perform the following activities?” The

listed moderate to vigorous physical activities (MVPA)

were sports such as football and basketball, cycling,

dancing, jogging or running, swimming, martial arts, and

skipping or jumping rope, and sedentary activities (SA)

included watching television, playing or studying on the

computer, chatting with friends on the phone, listening to

music or reading, playing board games with friends, and

sitting in class.

The list of food items and the MVPAand SA-related

practices included in the first draft was based on the

results of focus group discussions and previous studies in

Indian children (Mehta et al., 2014; Bailey et al., 2018; Esht

et al., 2018; Griffiths and Bentley, 2018; Rathi, Riddell,

and Worsley, 2018). Responses for all practice items were

assessed on a five-point Likert scale, scored zero to four

(from “never” to “more than once a day”). Reverse scoring

was done for the consumption of unhealthy snacks and

performing SA to ensure that the higher scores indicated

healthier practices.

At the end of this phase, the 128-item KAP instrument

included 48 knowledge, 25 attitude, 35 dietary practice, 12

MVPA, and eight SA-related questions. The next step was

to evaluate the psychometric properties of the instrument.

Phase II: Validity and reliability of the questionnaire

Face validity: A sample of 28 children (aided schools n¼12

and private schools n¼16) evaluated the face validity.

Children were encouraged to ask for clarification, to pro-

vide remarks, and identify questions or instructions they

found difficult to understand. The remarks obtained were

evaluated and appropriate modifications related to lan-

guage, the order of questions, and wording of items were

made. Response latency to identify questions requiring

further explanations and the approximate time needed to

complete the questionnaire were noted.

Content validity: Content validity was tested by a team

of professionals (two dietitians, an educationist, and a

researcher who had previous experience of conducting a

validation study) and experiential experts (two parents with

children aged 10 and 11 years, a teacher supervisor of grade

six in a private school, and a science teacher of grade seven

in an aided school). These experts (n¼8) reviewed the

questionnaire individually, and rated each item for rele-

vancy and clarity on a four-point ordinal scale (0, not rel-

evant/unclear; 1, item needs revision; 2, relevant/clear with

minor revisions; and 3, very relevant/very clear). The item-

wise content validity index (I-CVI) was calculated by

dividing the number of experts (who gave a score of two or

three to each item for relevancy and clarity) by the total

number of experts (Zamanzadeh et al., 2015). Based on the

I-CVI, the items were retained, revised, or deleted. To

further establish content validity, we assessed item diffi-

culty by reviewing the proportion of children (n¼252) who

responded correctly to the knowledge items and calculating

the item discrimination index to determine whether a spe-

cific item was an indicator of good knowledge. Items that

were correctly answered by more than 80% or less than

20% of participants were reviewed, and decisions related to

the retention of these items were taken. (Trakman et al.,

2017)

Construct validity: The underlying constructs of attitude

and practice items were determined using the principal-axis

method of exploratory factor analysis. Varimax rotation

with Kaiser normalizations presented each factor in a more

meaningful manner and factor loadings were estimated.

The number of factors to remain was determined by con-

sidering the eigenvalues >1 and factor loadings >0.4 (Hiew

et al., 2015). Bartlett’s test of sphericity and the Kaiser-

Meyer-Olkin (KMO) measure established sample ade-

quacy for performing factor analysis (Strauss and Smith,

2009; Lachat et al., 2012; Ratti et al., 2017).

Reliability: Internal consistency of the items in attitude

and practice scale (interval scale) was evaluated using the

Cronbach a value >0.7 (Hiew et al., 2015; Amiri et al.,

2017) and for the dichotomous items in the knowledge

scale (scored as zero or one) using Kuder-Richardson 20

(KR-20) >0.7 (Salkind, 2012). As suggested in previous

studies, we used the intraclass correlation coefficient (ICC)

to determine the correlation and degree of agreement

between the variables measured in the test and retest of the

survey instrument (Cullen, Watson, and Zakeri, 2008; Koo

and Li, 2016).

Statistical analyses

Data were analyzed using SPSS version 22 (SPSS, Chi-

cago, USA); frequency and percentages for categorical

variables and mean and standard deviation values for

continuous variables were calculated. Variables were

compared according to sex and the type of school attended

by the participants using chi-square and t-tests; the level of

significance was set at p<0.05. As suggested in similar

studies, we used I-CVIs of 0.7 or higher to determine the

content validity, an item difficulty index range 0.2–0.8 for

retention of items based on item difficulty, and point-

biserial correlation coefficient values of 0.2–0.3 to dis-

criminate items in the knowledge scale (Zamanzadeh et al.,

2015; Trakman et al., 2017; Kovacic, 2018). Exploratory

factor analysis using the principal axis factoring method

and varimax rotation determined the construct validity.

Internal consistency of the knowledge scale was eval-

uated using KR-20 >0.7 (Amiri et al., 2017) and for attitude

and practice items, we used Cronbach’s a values >0.7

(Glanz and Steffen, 2008). Test-retest reliability was ana-

lyzed using a single-measurement, absolute-agreement,

two-way mixed-effects model and interpreted based on

95% confidence interval (CI) estimates of ICC values
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>0.75 as good and with > 0.9 as excellent reliability

(Cullen, Watson, and Zakeri, 2008; Koo and Li, 2016).

Results

Overall, 252 children completed the survey to determine

the construct validity, internal consistency, and test-retest

reliability. The mean age of participants was 11.5 (1.2)

years, 48% were boys, 52% were studying in private

schools, 56% reported that their mothers were not working

outside the home, and more than three quarters ascribed to

the Hindu religion. The demographic characteristics of the

participants are provided in Table 1.

The overall I-CVI scores for clarity and relevance in the

instrument were 0.910 and 0.828, respectively, whereas it

ranged from 0.812 to 1.00 for knowledge items, from 0.866

to 0.987 for items in the attitude scale, and from 0.782 to

0.856 for practice items. Out of 48 knowledge items in the

first draft, 18 questions were removed based on I-CVI <0.7,

four questions were reworded post face validity to improve

clarity and comprehension, and an additional eight items

were excluded based on item difficulty index <0.2 or >0.8.

Similar revisions were made for attitude and practice items.

At the end of the content and face validity exercise, the 88-

item KAP-HEAPS instrument comprised 22 knowledge, 22

attitude, and 44 practice questions (32 dietary practice and

12 MVPA and SA practice). The average time to complete

the survey was 25–40 minutes.

To conduct exploratory factor analysis, we tested the

assumptions using Bartlett’s test of sphericity and KMO

measures of sampling adequacy; Bartlett’s test of

sphericity was observed to be significant at <0.0001, and

KMO was adequate for attitude items (KMO 0.890) and

practice items (KMO 0.730). Next, the principal axis-

factoring method was used to extract factors keeping the

minimum eigenvalue as 1; this method extracted four

dimensions in the attitude scale with the first, second,

and third dimensions explaining 15.3%, 11.3%, and

8.6% of the variance in the scores, respectively. All

items in this analysis had primary loadings over 0.5.

Dimension 1 of the attitude scale included five items

that measured “perceived susceptibility and severity” to

adverse health consequences of unhealthy eating habits

and activity levels. Dimension 2 was named “perceived

benefits” and included six items measuring the perceived

benefits of indulging in healthy eating practices and being

active, whereas dimension 3 and dimension 4 assessed

“perceived barriers” (six items) and “readiness to change

and self-efficacy” (three items), respectively.

From the factor analysis and scree plot, four factors

(individual eating habits, family eating habits, and con-

sumption of healthy and unhealthy foods) explained 67.7%
variance in dietary practice and two factors explained

48.2% of the total variance in the activity practice items. In

the final analysis model, 22 knowledge, 20 attitude, 30

dietary practice, and 12 activity (six MVPA and six SA)

practice items were retained (Table 2).

Supplementary Table 1 and 2 provide the results of the

exploratory factor analysis.

The total KR-20 for the knowledge subscale was 0.832

and Cronbach’s a values for the attitude and practice scales

were 0.892 and 0.810, respectively. As all items had

Cronbach a values >0.7, the instrument was considered to

have good internal consistency. The final 84-item KAP-

HEAPS survey was administered twice to a sub-sample

of children (n¼132), with the median duration between

tests as 19 days. Out of these children, 54.2% were from a

private school, 52.2% were girls, and 48.5% studied in

grade six. For knowledge items, ICC estimates ranged from

0.72 (unhealthy eating habits) to 0.99 (food groups and

nutrients, mean ¼ 0.87). ICC estimates were excellent for

majority of the attitude items (range 0.92–0.99), except for

perceived susceptibility (ICC, 0.78; 95% CI, 0.60–0.88);

the levels of reliability in practice items were good (fruit

consumption, ICC, 0.83; 95% CI, 0.78–0.87) to excellent

(SA, ICC, 0.95; 95% CI, 0.91–0.99), except in dietary

practice related to unhealthy food consumption (ICC, 0.68;

95% CI, 0.62–0.73).

The number of items and examples of questions in each

subscale of the KAP-HEAPS questionnaire and the mean

and SD values for KAP scales, KR-20, and Cronbach a
values for internal consistency and ICC values with 95% CI

Table 1. Demographic characteristics of participants in the
knowledge, attitudes, and practices (KAP) to healthy eating and
activity patterns in schoolchildren (HEAPS) study (n¼252).

Characteristics Number Percentage

Sex
Boys 121 48.0
Girls 131 52.0
Type of school
Aided 122 48.4
Private 130 51.6
Sixth grade 128 50.8
Seventh grade 124 49.2
Religion
Hindu 179 71.1
Muslim 46 18.3
Christian 10 3.9
Parsi 12 4.8
Other 5 1.9
Father’s occupation
Service 89 35.3
Business 68 26.9
Professional (doctor/lawyer/CA) 32 12.7
Menial jobs (driver/plumber/painter) 43 17.1
Self employed 9 3.6
No response/does not know 11 4.4
Mother’s working status
Does not work 140 55.5
Part time 38 15.1
Full time 74 29.4

CA, chartered accountant.
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of ICC estimates for test-retest reliability are presented in

Table 3.

KAP related to healthy eating and activity levels

The mean knowledge, attitude, dietary practice, and physical

activity scores were 16.62 (2.2), 36.54 (6.2), 73.64 (28.7), and

28.86 (4.5), respectively. There were no significant differ-

ences in the mean knowledge, attitude, and dietary practice

scores between girls and boys, although the mean physical

activity scores were significantly higher among boys (33.30

vs 24.42 in girls; p¼0.032). Participants from private schools

reported significantly higher mean knowledge (17.55 vs

14.06 in aided schools, p<0.001), attitude (40.07 vs 34.31 in

aided schools, p<0.001), and dietary practice scores (78.90 vs

71.33 in aided schools, p value <0.001).

Most children (>70%) reported “good” knowledge

(scores above 50%) about healthy and unhealthy eating

habits and the benefits of being active but “poor” knowl-

edge about the healthy eating plate (29%), portions and

serving sizes (33%), risk factors of non-communicable

diseases (38%), and examples of moderate to vigorous

activity (42%). Participants disagreed with the statements

“I am worried about becoming obese” (32%), “I am wor-

ried about getting diabetes” (37%), and “I am worried

about getting heart disease” (42%). Less than one third

(28%) agreed that “I will get diseases if I don’t eat

healthily” and only 22% strongly agreed to the statement “I

will feel tired if I am physically inactive.” These results

indicated low perceived susceptibility and perceived

severity of the adverse consequences of unhealthy eating

habits and physical inactivity in the sample. Only 61%,

48%, and 39% reported having breakfast, carrying healthy

snacks to school, and consuming fruits more than thrice a

week, respectively.

Discussion

In this study, several measures of validity such as the face,

content, and construct validity and measures of reliability

such as internal consistency and test-retest reliability were

employed to develop the KAP-HEAPS questionnaire.

Although we could not find any similar studies that had

described the methods of validating KAP instruments

among school children in India, several studies conducted

outside India used similar methods to evaluate the psy-

chometric properties of questionnaires. A study conducted

to develop and determine the reliability of KAP towards

wholegrains among Malaysian primary school children

assessed construct validity using exploratory factor analy-

sis (Hiew et al., 2015), another study reported the use of

internal consistency a values and test-retest reliability

coefficient values to examine the reliability of the instru-

ment (Vereecken et al., 2009), and another assessed the

psychosocial constructs associated with calcium intake in

adolescent girls based on the key constructs of a health-

behavior theory (Glanz and Steffen, 2008). The attitude

items in our study were based on the constructs of the

HBM, a theoretical framework that is often used to

understand health-related behaviors (Ghaffari et al., 2012;

Rahmati-Najarkolaei et al., 2015; Tavassoli et al., 2017).

Similar to previous studies (Murang, Tuah, and Naing,

2017; Scherr et al., 2017; Mamba, Napoles, and Mwaka,

2019), we observed inadequate knowledge regarding

Table 2. Summary of dimensions, eigen values, percentage variance, and range of factor loadings extracted using principal
axis-factoring method for attitude and practice items in knowledge, attitude, and practice (KAP) to healthy eating and activity patterns
in school children (HEAPS) study.

Factors/dimensions

Initial eigenvalues
Extraction sums of squared

loadings

Total
% of

variance
Cumulative

% Total
% of

variance
Cumulative

%
Range of factor

loadings

Attitude items

1 Perceived susceptibility and severity 3.042 15.290 15.290 3.042 15.209 15.209 0.519–0.646
2 Perceived benefits 2.249 11.287 26.577 2.249 11.247 26.456 0.525–0.675
3 Perceived barriers 1.721 8.604 35.181 1.721 8.604 35.060 0.519– 0.632
4 Readiness to change and self-efficacy 1.567 7.837 43.018 1.567 7.837 42.897 0.584–0.767

Dietary and activity practice items

1 Personal eating habits 6.130 21.322 23.322 8.130 21.322 23.322 0.695–0.761
2 Family dietary habits 4.643 18.525 41.847 6.643 18.525 41.847 0.526– 0.757
3 Consumption of healthy foods 3.011 14.486 56.334 4.011 14.486 56.334 0.552–0.675
4 Consumption of unhealthy foods 2.664 11.367 67.701 2.664 11.367 67.701 0.507–0.691
Activity 1. Moderate to vigorous physical

activity
7.834 28.282 28.282 7.834 28.282 28.282 0.519–0.724

Activity 2. Sedentary activity 4.547 19.891 48.173 4.547 19.891 48.173 0.489– 0.706

Extraction Method: Principal Axis Factoring. Rotation Method: Varimax with Kaiser Normalization.

6 Nutrition and Health XX(X)
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recommended daily servings of fruit and vegetables,

guidelines related to the required duration of physical

activity and daily limits of SAs. Poor perceived suscept-

ibility and severity of adverse health consequences of non-

communicable diseases were also observed. These findings

suggest that efforts are necessary to improve the nutritional

knowledge of children, but an acknowledgment of

the interplay between perceptions and attitudinal variables,

such as perceived susceptibility to diseases and perceived

benefits and barriers to adopting healthy lifestyle habits, and

practices related to diet and activity patterns of children is

also needed.

There are several strengths to this study—first, a valid

and reliable instrument was developed to measure KAP

related to healthy eating and activity levels in Indian chil-

dren. Second, this study was conducted in Mumbai city, an

economic hub that is undergoing rapid urbanization (Yedla,

2003) and associated changes in lifestyle practices and food

accessibility and consumption patterns (Cuevas Garcı́a-

Dorado et al., 2019). Considering that children are often at

the forefront of these sociocultural changes (Jayawardena

et al., 2016; Bailey et al., 2018) and are more likely to be

tempted to adopt unhealthy food choices and lifestyle

practices (Popkin, Adair, and Ng, 2012; Griffiths and

Bentley, 2018), the brief 84-item KAP instrument devel-

oped in this study can be used as a pre-intervention

assessment tool to examine possible mediating attributes

of knowledge and attitudes to healthy-eating habits and

activity patterns in urban children. This instrument can also

be used to evaluate before and after comparisons of inter-

vention programs, designed to improve awareness and

foster positive attitudes among school children in India.

Third, the selection of participants from aided and private

schools (using the type of school attended as a proxy for

socioeconomic status) ensured representation across

socioeconomic backgrounds. Finally, the participants in

this study were in the stage of early adolescence (10–12

years), an impressionable age when autonomy in decisions

over lifestyle habits, including diet and activity patterns, is

being formed and an understanding of their knowledge and

attitude to healthy eating and activity levels may prove to

be a future investment.

However, it must be noted that our study has the lim-

itations of generalizability due to the use of a purposive-

sampling method and selection of an urban setting to

evaluate the psychometric properties of the instrument.

Further studies with larger samples and diverse settings are

needed for validation of this instrument and to understand

how children learn and use health-related knowledge and

translate them into better lifestyle practices.

Conclusions

The results of this study are promising. The measures of

validity determined the extent to which the KAP-HEAPS

instrument measured what it intended to, and the reliability

testing established the temporal ability. The detailed

description of the methodology employed to develop and

evaluate the psychometric properties of the questionnaire

may prove useful to researchers who are developing

nutritional knowledge and health behavior-related instru-

ments or conducting similar measurement studies in chil-

dren. Considering that studies evaluating the reliability and

validity of instruments measuring KAP to healthy eating

and activity levels among children in India are limited,

conducting descriptive methodological studies in the future

is warranted. Measuring these attributes is crucial to pro-

vide further direction to address nutrition and physical

inactivity-related health issues among children.
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