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ABSTRACT | INTRODUCTION: Physical, psychosocial and skill-related fitness are the essential factors of overall fitness in children.
Developing these components of fitness is crucial for overall health, well-being, and athletic potential. There are several scales to
evaluate children's physical fitness. Also, psychosocial assessment scales are available for school-going children. To date, no scale is
available to measure the combined physical, psychosocial and skill-related fitness in school-going children. OBJECTIVE: The purpose
of the study was to generate items and domains related to physical, psychosocial and skill-related fitness in children and to validate
the content by experts. METHODS: Items were generated through a reproducible, extensive literature search conducted between
January 1990 and February 2025 across PubMed, Scopus, Cochrane Library and PEDro using predefined Boolean search combinations.
All complete search strings and dates have been documented for transparency. 16 studies contributed to item extraction following
eligibility screening. The Delphi process was conducted in two structured rounds with domain-specific expert panels (n=8, including
paediatricians, sports physiotherapists, paediatric physiotherapists, psychologists and psychiatrists with >10 years of experience).
Item-level content validity index (I-CVI> 0.78) and scale-level content validity index (S-CVI/Ave > 0.90) were predefined as acceptance
criteria. Primary outcome: achievement of acceptable I-CVI and S-CVI thresholds. Secondary outcome: quantitative refinement of
items and domain structure. RESULTS: From 3300 identified records, 16 studies contributed to item extraction, 19 items were derived
from literature and 12 from expert input (total = 31 items). After, two Delphi rounds 16 items were retained under physical skill
domains (S-CVI=1) and 15 under psychosocial domain (S-CVI = 0.90) CONCLUSION: The comprehensive scale addressing physical,
psychosocial and skill related fitness in school going children under the proposed domains, have been developed and content
validated. These items are recommended for their use in the assessment of physical, psychosocial and skill related fitness in children.

KEYWORDS: Physical Fitness. Psychosocial Factors. Health. Child. Schools. Validation Study. Motor Skills. Surveys and Questionnaires.
Delphi Technique.
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RESUMO | INTRODUGAO: A aptidao fisica, psicossocial e relacionada a habilidades sdo fatores essenciais para a aptiddo geral em criancas.
Desenvolver esses componentes da aptiddo é crucial para a salde geral, bem-estar e potencial atlético. Existem varias escalas para avaliar
a aptiddo fisica em criangas. Além disso, escalas de avaliagdo psicossocial estdo disponiveis para criancas em idade escolar. Até o momento,
nenhuma escala estd disponivel para medir a aptidao fisica, psicossocial e relacionada a habilidades de forma combinada em criangas em
idade escolar. OBJETIVO: O objetivo do estudo foi gerar itens e dominios relacionados a aptidao fisica, psicossocial e relacionada a habili-
dades em criancas e validar o contetdo por especialistas. METODOS: Os itens foram gerados por meio de uma extensa busca bibliogréafica
reproduzivel realizada entre janeiro de 1990 e fevereiro de 2025 nas bases PubMed, Scopus, Cochrane Library e PEDro, usando combinagdes
de busca Booleanas pré-definidas. Todas as strings de busca completas e datas foram documentadas para transparéncia. 16 estudos contri-
buiram para a extragdo de itens ap6s a triagem de elegibilidade. O processo Delphi foi conduzido em duas rodadas estruturadas com painéis
de especialistas especificos por dominio (n=8, incluindo pediatras, fisioterapeutas esportivos, fisioterapeutas pediatricos, psicélogos e psi-
quiatras com 210 anos de experiéncia). O indice de validade de contetlido ao nivel do item (I-CVI = 0,78) e o indice de validade de contetdo ao
nivel da escala (S-CVI/Ave = 0,90) foram pré-definidos como critérios de aceitagdo. Desfecho primario: alcance de limiares aceitaveis de I-CVl e
S-CVI. Desfecho secundario: refinamento quantitativo dos itens e da estrutura do dominio. RESULTADOS: De 3300 registros identificados, 16
estudos contribuiram para a extracdo de itens, 19 itens foram derivados da literatura e 12 da contribuicdo de especialistas (total = 31 itens).
Apés duas rodadas Delphi, 16 itens foram mantidos nos dominios de habilidades fisicas (S-CVI = 1) e 15 no dominio psicossocial (S-CVI = 0,90).
CONCLUSAO: A escala abrangente aborda aptiddo fisica, psicossocial e relacionada a habilidades em criancas em idade escolar, os dominios
propostos foram desenvolvidos e validados quanto ao conteldo. Esses itens sdo recomendados para seu uso na avaliacdo da aptidao fisica,
psicossocial e relacionada a habilidades em criancas.

PALAVRAS-CHAVE: Aptiddo Fisica. Fatores Psicossociais. Saude. Crianga. Escolas. Estudo de Validagdo. Habilidades Motoras. Pesquisas e
Questiondrios. Técnica Delphi.

Ensaio registrado no Registro de Ensaios Clinicos - india: CTRI/2025/06/088792.

1. Introduction

Physical fithess may be considered as a complex concept and is used as a general term for numerous skill-
and associated with health abilities, such as endurance, strength, speed, or coordination'. Childhood fitness
and physical exercise can have several long-term health advantages, including a lower risk of chronic diseases.
Children who are physically fit seems to be less likely to grow up to be overweight or obese?.

A range of field-based assessments have been employed by investigators to assess many aspects of physical
fitness in children in preschool and school, such as cardiovascular fitness, flexibility, muscular endurance, and
coordination32,

Physical fitness assessments often include both field- and laboratory-based testing®. With many well-established
physical fitness test batteries, including ALPHA-FIT¢, EUROFITZ and FITNESSGRAMS, currently being used globally?,
the major problem with these scales were all these tools were constructed in European setting, and the Physical
growth, BMI and mental growth is not same as compared to Indian children. Furthermore, children between the
ages of 8 and 16 have their physical activity levels measured using validated self-report questionnaires like the
Physical Activity Questionnaire for Older Children (PAQ-C)™°.

Higher self-confidence and a more positive self-conceptin children are linked to better physical fitness and regular
physical exercise™. When children succeed in physical activities and gain new physical abilities, their sense of
competence may improve'2,

According to one study, older children (8-10) completed obstacle courses more quickly than younger kids (6-7
years old)'2. Skills like coordination, speed, or the combination of the two—agility—are best developed at this
age. In order to maintain and control body posture while changing direction, agility is a crucial aspect of motor
development'.
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Prior research revealed a significant favourable
correlation between physical fitness and physical
activity and youth mental and emotional well-being?>.
Children at the phallic stage may have psychological,
biological, physical, or family issues in addition
to psychosocial issues™. It is simpler to address
psychological issues at the appropriate time when
they are diagnosed early. Later in life, psychosocial
issues may become more challenging to resolve and
may give rise to distinct emotional and behavioural
issues'’, Because of their developmental traits, it is
difficult to detect psychosocial issues in children.
Consequently, it is imperative to have a measurement
instrument that is both valid and reliable in order to
evaluate the physicalfitness and psychosocial status of
children. This study is grounded in the biopsychosocial
model of child development, conceptualising child
fitness as an interaction between physical capacity,
motor competence and psychosocial functioning.
Therefore, the study aims to develop and perform
initial development and content validation of a
comprehensive multidomain scale. The lack of an
integrated instrument represents a methodological
and practical gap particularly in school health context
where multi-dimensional assessment is essential.

1.1 Operational definitions

Physical fitness includes flexibility, muscular strength
and cardiorespiratory endurance; Skill related fitness
includes agility, balance, coordination and reaction
time; Psychosocial fitness includes emotional
regulation, academic perception, school adjustment
and social interaction.

1.2 State of the art and rationale

Existing literature demonstrates associations
between physical fitness and academic performance,
mental health and social adjustment; however,
assessments remain fragmented. Most instruments
rely on traditional field based physical tests, while

psychosocial tools are administered independently.
Methodologically prior research lacks integrated
validation frameworks combining physical
performance test and psychosocial questionnaires
within a single scale. Therefore, the present study
addresses the methodological gap by initiating a
structured content validation process to develop a
unified multi-dimensional scale.

2. Materials and methods
2.1 Protocol approval

The institutional research committee (IRC) accepted
the study protocol in May 2024. On December 8, 2024,
the Institutional Ethics Committee (IEC) reviewed
and approved it (MM(DU)/IEC/3140). Following
approval by the Institutional Ethics Committee (IEC)
and Research Advisory Committee (RAC), the study
protocol was registered in Clinical Trials Registry
India, an open-access public domain, on April 5, 2025
(CTRI/2025/06/088792).

There are two primary stages of the study. Firstly,
the creation of items about comprehensive physical,
psychosocial and skill related fitness, and the grouping
of the item pool into pertinent domains and secondly,
the content validation of the obtained item pool.
Three sub-phases make up the first phase, generation
of an item pool by means of extensive literature
search (ELS), and expert opinion, and classifying the
procured item pool under the appropriate domains
for physical, psychosocial and skill-related fitness.
The initial phase of the study was qualitative, and its
second phase validated the selected item pool using
the Delphi survey method. The study was conducted
under two phases including subphases describing
step wise approach of development and validation
procedure under each as delineated in figure 1.
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Figure 1. Phases of the study
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2.2 Phase 1: domain and item generating

In this phase, the item pool related to physical, psychosocial and skill related fitness in school going children was
generated using ELS and expert opinion method.

2.2.1 Sub-phase 1: literature search

The databases PubMed, SCOPUS, Cochrane Library, and PEDro were searched for ELS in the English language
between January 1990 and February 2025. Additionally, a manually reviewed of the reference section of the
filtered articles was conducted to ensure that no articles would be overlooked in an electronic search. During an
electronic search, the primary author employed Boolean operators like "AND," "OR," and "NOT" in conjunction
with the following medical subject headings (MeSH) terms: "physical," "psychosocial," "skill," "fitness," and "scale."
This strategy was adapted appropriately for each database. Filters applied included English language. Additionally,
manual screening of reference lists of included studies was performed to ensure completeness. All search
strategies including database specific adaptation and search dates were documented to ensure transparency and
reproducibility.

2.2.2 Sub-Phase 2: experts’ opinion

Expertsinthe relevantfield with atleastten years of clinical experience—two physiotherapists, one psychiatrist, and
one psychologist—were asked to report on the various tests related to flexibility, coordination, cardiorespiratory
fitness, and questions about psychosocial aspects. This method was taken into consideration in order to cover
as many items as possible under the categories of physical, psychosocial, and skill-related fitness. Certain items,
were created specifically for this scale, debated with the experts, and added to the final draft of the scale when
everyone agreed.

2.2.3 Sub-Phase 3: grouping items under each domain

Items developed with expert opinion and ELS were categorized under the designated domains. Initially, items that
were closely associated with psychosocial characteristics, flexibility, cardiorespiratory, strength, agility, balance
and coordination were found and categorized. The grouped items were then placed under the produced relevant
domain. Every item was made sure to fall under one of the designated domains.
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2.3 Phase 2: content validation using Delphi
survey method

The generated items' content was validated using
an online Delphi survey approach. In order to get an
80% consensus among the selected panel of eight
experts, a two-round Delphi survey was conducted.
Experts were selected using predefined eligibility
criteria: who had > 10 years of academic experience.
In each round of the Delphi poll, these experts were
Paediatricians, Sports physiotherapists, Psychologist
and Psychiatrist, working with children from various
parts of India. This study included a panel of eight
experts within each Delphi survey. A google form
contained generated items were emailed to the
experts and the suggestions provided by the experts
through google forms were recorded and analysed.

Round 1 of the Delphi survey was conducted in
March 2025 and Round 2 was conducted in April
2025. The response rate recorded was 100% across
the rounds. The Delphi method was conducted in
two rounds under eight domains, specific experts per
panel, following methodological recommendations
for content validation. I-CVI=0.78 and S-CVI/Ave=0.90
were applied as acceptance thresholds.

As perthe established criteria, 8-10 experts for content
validation were sufficient!®. In this second round of
the Delphi survey, the committee of experts that took
partin the previous round was not chosen. A separate
two rounds of Delphi survey were conducted for the
psychosocial domain with panel of eight Psychologist
exclusively. For physical and skill related items panel
of two paediatrician, four paediatric physiotherapist
and two sports physiotherapist was used for the
validation. A google form was created and the link of
the form was sent to each expert with selected items
under domains. The experts were directed to assess
the items' relevance using a four-point rating scale.
1=Not relevant, 2=Item need adjustment, 3=Iltem is
significant but only requires minor change, and 4=Very
relevant. During content validity analysis score 1 was
assigned to the items got 3 or 4 on a relevance rating
scale from experts, score 0 was assigned to the items
got 1 and 2 on a relevance rating scale from experts.

The content validation index criteria state that each
item on a scale must have a minimum Item level
content validity index (I-CVI) of 0.78 for six to ten
experts’®. The experts choose the item pool based
on its relevancy. Experts' input and remarks on the
addition of new things that weren't previously included
as scale validation were taken as well into account.

The scale-level content validation index (S-CVI) of the
first round of the Delphi method of scale validation
was less than the suggested level (SCVI/Ave = 0.90)2
As a result, the second round of the Delphi method of
scale validation was conducted after the removal of
individual items with a score of less than 0.78 (I-CVI).

3. Data Analysis

Every created item has been reported in terms of |-CVI
and verified. Following the completion of each Delphi
method of scale validation, the overall validation of
the proposed scale with item pool has been reported
using S-CVI. S-CVI (S-CVI/Ave) was calculated using the
averaging calculation method. Lynn suggested that for a
scale to be deemed to have outstanding content validity,
it should have an overall SCVI/Ave of .90 or above and a
minimum |-CVI of .78 for six to ten experts?".

4. Results

Extensive literature search resulted in total of 3300
articles. After the removal of duplicates (2,786),
screening (514), excluded (396), assessed for eligibility
(118) and non-relevant articles (98), 22 studies were
included in qualitative synthesis. From 22 studies, 16
articles were included for the item pool and domain
development. Total 19 items were identified by ELS
and 12 new items by experts' opinion resulted in
total 31 items. These items were subjected to the first
round of the Delphi survey in which 13 items achieved
acceptable I-CVlvalues and were retained. In addition,
the expert panel recommended the inclusion of three
new items considered relevant to the construct. The
overall scale level content validity index (S-CVI/Ave)
for the first round was 0.95.
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Although all initially included items met the pre-defined I-CVI and S-CVI thresholds the newly suggested items
were incorporated into the scale and reassessed in the second Delphi round. Following this round all 16 items
demonstrated satisfactory content validity resulting in an improved S-CVI/Ave of 1.

For the psychosocial domain an initial set of 19 items was evaluated in the first Delphi round yielding an S-CV/Ave
of .85. However, four items did not meet the minimum I-CVI threshold and therefore removed. The remaining 15
items were carried forward to the second Delphi round where they achieved acceptable content validity resulting
in a final S-CVI/Ave of 0.9.

Table 1 represents the details of item pool generated by extensive literature search with source of literature and
expert opinion.

Thus, the content validation by a panel of experts resulted in 16 items under physical and skill related fitness

assessment and 15 items under psychosocial assessment. The I-CVI for each item and domain are tabulated in
table 3a, 3b, 4a and 4b.

Table 1. List of items generated and its source through extensive literature search and experts’ opinion

S. No. Item Source
1 Toe touch test Literature
2. Apley’s scratch test Experts
3. 45-seconds squat test Experts
4. Single breath count test Literature
5. Stair climbing test Literature
6. Prone plank Literature
7. Handheld dynamometer test Literature
8. Sit-to-stand test Literature
9. Single leg static squat test Literature
10.  Toand fro agility test Experts
11.  Ruler drop test Literature
12. Liking for the school Literature
13.  Level of academic expectation from school Literature
14. Level of participation in extracurricular activities Literature
15. Punishment Experts
16.  Anxiety during result declaration Literature
17. Parental support during routine academic tasks Literature
18. Embarrassment after scolding Literature/Experts
19. Feeling during getting ready for school Experts
20. Difficulty in signages recognition Experts
21.  Effortin school unappreciated Literature/Experts
22. Forgetting learnt text during examination Experts
23. Forgetting important lecture points on daily basis Experts
24.  Refraining from greeting visitor at home Literature
25.  Anxiety with new friends Experts
26. Struggle to maintain healthy relationship Literature/Expert
27.  Dual ball coordination test Experts
28.  Diamond sitting test Experts
29.  Toe walking test Literature/Experts
30.  Bilateral heels raise test Literature
31. Backward elbow reach test Experts
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Table 1 represents a comprehensive list assessment item identified through an extensive review of existing
literature and consultation with subject experts. Each item is categorized based on its primary source of generation
indicating whether it was derived from literature, expert opinion or both.

Table 2. Domains and Items generated after grouping for physical and skill related fitness

S. No. Domain

1 Flexibility

2 Aptidao Cardiorrespiratéria
3 Strength
Trunk strength

Upper extremity strength
Lower extremity strength

4 Skill-Related fitness
Power
Agility
Reaction time
Balance
Coordination

Item
Diamond sitting test
Toe touch test
Backward elbow reach test
Apley's scratch test
45 - seconds squat test
Single breath count test
Stair climbing test

Prone plank

Handheld dynamometer
Sit-to-stand test
Bilateral heels raise test

Single leg static squat test
To and fro agility test
Ruler drop test

Toe walking test

Dual hand ball test

Table 2 represents a structured grouping of physical and skill related fitness domains along with specific
assessment test under each category. For lower limb flexibility: diamond sitting test and toe touch test, for upper
limb flexibility: elbow reach test and Apley’s scratch test. Cardio-respiratory fitness is assessed through 45 second
squat test, single breath count test, stair climbing test; trunk strength is assessed through prone plank, upper
extremity strength through hand held dynamometer and lower extremity strength through sit to stand test and
bilateral heel raise test; skill related fitness is evaluated through single leg static squat test (power), to and fro
agility test, ruler drop test (reaction time), toe walking test (balance) and dual hand ball test(coordination).

Table 3a. Physical and Skill related fitness domains, items generated and percentage level of agreement between experts in terms of item-level content

validation index after first round Delphi survey

Domain Items I1-CVI
Flexibility Diamond sitting test .85
Toe-touch test 1
Backward elbow reach test 1
Apley's scratch test .85
Cardio-Respiratory fitness 45 - seconds squat test 1
Single breath count 1
Stair climbing test 1
Strength Prone plank 1
Hand - held dynamometer .85
Single leg static squat test .85
Skill related fitness To and fro agility test 1
Ruler drop test 1
Toe walking test 1
S-Cvi .95
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Table 3b. Psychosocial assessment questionnaire percentage level of agreement between experts in terms of item-level content validation index
after first round Delphi survey

S. No. ITEMS 1-CVI
1. How much is your liking for the school? 1
2. How much relaxed do you feel while getting ready for the school? .85
3. Do you feel perception of school rules is justifiable and equitably administered? 71
4. What is your level of academic expectation from the school? .85
5. What is your level of participation in extracurricular activities? .85
6. Do you remember about the submission deadline of the school assignment? 71
7. Do you find difficulty in recognizing the signages? .85
8. How often you are punished? 1
9. How frequently does your effort in school go unappreciated? .85
10. How often you forgot learnt text during exam time? .85
11. Do you forget the important points of lectures delivered on daily basis? .85
12. Do you forget your rank/marks obtained in various subjects in previous class? .57
13. Do you feel anxious before/on the day of declaration of result? 1
14. How often do you refrain from greeting visitor to your home? 1
15. Do you feel you are not receiving your parental support regarding your routine academic and non-academic task? .85
16. Do you feel anxious while making new friends? .85
17. Do you struggle to maintain healthy and long-term relationship with friends? 1
18. Do you feel embarrassed after scolding from your teacher? .85
19. Do you feel disconnected from your teachers? 71

S-Cvi .85

Tabela 4a. Dominios de aptiddo fisica e relacionada a habilidades, itens gerados e nivel percentual de concordancia entre especialistas
em termos do indice de validacdo de conteldo por item ap6s a segunda rodada da pesquisa Delphi

Domain Items 1-CVI
Flexibility Diamond sitting test 1
Toe-touch test 1
Backward elbow reach test 1
Apley’s scratch test 1
Cardio-respiratory fitness 45 - seconds squat test 1
Single breath count 1
Stair climbing test 1
Strength Prone plank 1
Handheld dynamometer 1
Sit-to-stand test 1
Bilateral heels raise test 1
Skill related fitness Single leg static squat test 1
To and fro agility test 1
Ruler drop test 1
Toe walking test 1
Dual hand ball test 1
S-CVI 1
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Table 4b. Psychosocial assessment questionnaire percentage level of agreement between experts in terms of item-level content validation
index after second round Delphi survey

S. No. Question I1-CVI
1. How much is your liking for the school? 1
2. How much relaxed do you feel while getting ready for the school? .85
3. What is your level of academic expectation from the school? .85
4. What is your level of participation in extracurricular activities? .85
5. Do you find difficulty in recognizing the signages? .85
6. How often you are punished? 1
7. How frequently does your effort in school go unappreciated? .85
8. How often you forgot learnt text during exam time? .85
9. Do you forget the important points of lectures delivered on daily basis? .85
10. Do you feel anxious before/on the day of declaration of result? 1
11. How often do you refrain from greeting visitor to your home? 1
12. Do you feel you are not receiving your parental support regarding your routine academic and non-academic task? .85
13. Do you feel anxious while making new friends? .85
14. Do you struggle to maintain healthy and long-term relationship with friends? 1
15. Do you feel embarrassed after scolding from your teacher? .85

S-cvi .90

5. Discussion

The present study represents the first stage of instrument development, item generation and expert based
content validation. Unlike, traditional physical fitness batteries such as alpha fit fitness gram etc. which assess
psychological parameters alone, this scale integrates physical, motor and psychosocial domains. The inclusion of
psychosocial constructs acknowledges evidence linking physical activity, self-efficacy, academic adjustment and
emotional well-being?2. The current study's results offer some first insight into the range of items needed in a scale
that represents skill-related, psychological, and physical fitness. Previous research demonstrated the positive
effects of physical activity or fitness on children's somatic growth, body composition, and health-related fitness2.

According to recent literature, children with higher levels of physical fitness and visual motor coordination perform
better in school., The psychosocial health is directly proportional to increase in physical fitness?. The inclusion
of the psychosocial component in the current study as a measure is consistent with the findings of an earlier
study that found an association between children's physical activity behaviour and self-efficacy?. Psychosocial
self-report items, therefore, further may be influenced by social desirability bias and comprehension variability in
children?’; therefore, further reliability and construct validation testing are required.

This evaluation tool provides researchers with an organized method for more thorough fitness assessments and
can be included in the various school health fitness policies.

5.1 Limitations

Currently, our scale is based on expert judgment relevance, which is content validity; however, it has not yet
completed complete reliability and criteria validity in a large sample of children.

The psychosocial domain relies on child self-report, which may introduce social desirability and variability in
semantic comprehension. Although an eight members panel aligns with methodological recommendations for
content validation, expert-based studies inherently carry the risk of professional bias.
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The scale was developed within the Indian educational
context therefore cross-cultural validation is required
before broader application.

5.2 Future research directions

Further research should include factor analysis to
determine construct validity, and measurement of
internal consistency, test re-test reliability, inter-rater
reliability and against standardised instruments.
Responsiveness testing following intervention
programmes.

6. Conclusion

The comprehensive fitness assessment scale in
context to physical, psychosocial and skill related
components under the proposed domains have been
developed and content validated. These items are
recommended for their use in the assessment and
development of an innovative comprehensive fitness
assessment scale in school children. This study
describes the initial development, content validation
of a multidimensional fitness assessment scale
integrating physical, skill related and Psychosocial
domains in school going children. As the strong
content validity was established as S-CVI up to
1, which is essential before clinical or large-scale
implementation.

Use of Artificial Intelligence
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data analysis or scientific writing of this manuscript.
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