
1Yun YH, et al. BMJ Open 2021;11:e048768. doi:10.1136/bmjopen-2021-048768

Open access 

Development and validation of the 
Health- Friendly Activity Index: an 
assessment tool to comprehensively 
measure health- friendly activities of 
corporations or organisations

Young Ho Yun    ,1 Si Nae Oh,2 Jin- Ah Sim,3 Sujee Lee,4 Eun- Jung Sohn5

To cite: Yun YH, Oh SN, Sim J- 
A, et al.  Development and 
validation of the Health- Friendly 
Activity Index: an assessment 
tool to comprehensively 
measure health- friendly 
activities of corporations or 
organisations. BMJ Open 
2021;11:e048768. doi:10.1136/
bmjopen-2021-048768

 ► Prepublication history and 
additional supplemental material 
for this paper are available 
online. To view these files, 
please visit the journal online 
(http:// dx. doi. org/ 10. 1136/ 
bmjopen- 2021- 048768).

Received 06 January 2021
Accepted 11 June 2021

For numbered affiliations see 
end of article.

Correspondence to
Professor Young Ho Yun;  
 lawyun08@ gmail. com

Original research

© Author(s) (or their 
employer(s)) 2021. Re- use 
permitted under CC BY- NC. No 
commercial re- use. See rights 
and permissions. Published by 
BMJ.

ABSTRACT
Objectives We developed the Health- Friendly Activity 
Index (HFAI) to comprehensively measure the health- 
friendly activities of corporations or organisations. We 
validated the developed tool and reported on its use as 
an assessment tool to improve consumers’ health- related 
outcomes.
Design This was a cross- sectional study.
Setting Development of the HFAI questionnaire followed 
a three- phase process: item generation, item construction 
and validation with field testing. Using relevance and 
feasibility criteria, we developed a 105- item questionnaire 
with six domains (Governance and Infrastructure, Needs 
Assessment, Planning, Implementation, Monitoring and 
Feedback, and Outcomes).
Participants To assess the sensitivity and validity of the 
questionnaire, the HFAI and Contribution Assessment Tool 
for Consumer’s Health (CATCH) were administered to 302 
participants (151 employers and 151 employees) from 151 
Korean companies.
Primary outcome measures The CATCH measured the 
contribution of each company to the physical, mental, 
social and spiritual health of its consumers. To estimate 
the reliability and validity of all six HFAI domains and 
their respective scales, Cronbach’s α coefficients and 
correlation coefficients were used.
Results Each domain and scale of the HFAI exhibited 
a Cronbach’s α coefficient between 0.80 and 0.98 for 
the employers and employees. The overall HFAI and its 
six domains correlated significantly and positively with 
all health outcomes such as physical, mental, social 
and spiritual status scores evaluated using the CATCH 
(Spearman’s correlation range: 0.37–0.68).
Conclusion The HFAI, a unique assessment tool with 
acceptable psychometric properties, can help corporate 
managers assess their health- friendly activities.

INTRODUCTION
The world is facing increasing health prob-
lems, and health has become an important 
global issue addressed in the United Nations’ 
Sustainable Development Goals.1 People 
have begun to recognise that although 

health is mainly the responsibility of the 
government in most countries, companies 
can play an important role in building a 
health ecosystem.2 In fact, companies affect 
consumers’ health and wellness both posi-
tively and negatively, directly through their 
products and services; therefore, they have 
the opportunity to address the non- medical, 
social, and environmental determinants 
of health, and reframe consumers’ health 
and wellness.2 3 Stakeholders, including 
consumers, employees, investors, commu-
nity organisations and government offi-
cials, understand that companies are facing 
increasing pressure to improve consumer 
health outcomes.2 3 However, many compa-
nies settle for achieving ‘less bad’ rather 
than ‘good’ customer health and wellness 
outcomes.2–4

We propose here the concept of ‘health- 
friendly management’, which refers to the 
promotion of various healthy components 
or the avoidance of harmful components, 
which affect physical, mental, social or 
spiritual health. ‘Health- friendly manage-
ment’ is based mainly on the concept of 
creating shared values (CSVs).3 In early 
2018, we surveyed 1200 individuals from the 

Strengths and limitations of this study

 ► This study validated a newly developed Health- 
Friendly Activity Index with representative employ-
ers and employees of corporations or organisations.

 ► Further validation studies are necessary for general-
isation of the results to other countries.

 ► There were minimal differences between each em-
ployer’s and employee’s evaluation scores of their 
company’s health- friendly activities; however, these 
evaluations should be validated using objective doc-
ument reviews, site visits or employee surveys.
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general Korean population; results suggested that most 
consumers perceive health- friendly labels as important 
when purchasing products or services, and are willing 
to pay extra for health- friendly products or services.3 5–8 
Emphasising health- friendly labels accredited by repu-
table organisations for products or services would help to 
build brand reliability and awareness among consumers.8 9

For workplace health and wellness programmes to 
improve employee health as a part of corporate social 
responsibility (CSR), the Centers for Disease Control and 
Prevention (CDC) developed the Worksite Health Score 
Card, a self- assessment survey instrument.10 Addition-
ally, we developed the Worksite Health Index (WHI) to 
assess comprehensive worksite health programmes.11 To 
our knowledge, however, there is currently no assessment 
tool to measure the health- friendly activities of corpora-
tions or organisations, and to improve consumers’ health- 
related outcomes.

In the present study, we developed and validated a 
new instrument to measure the health- friendly activities 
of corporations or organisations—the Health- Friendly 
Activity Index (HFAI)—to measure the health- friendly 
activities of corporations or organisations using a repre-
sentative sample of employers and employees of organ-
isations. We designed this tool to assist managers in 
addressing the challenges of producing high- quality, 
health- friendly products and services, and implementing 
science- based and practice- based strategies that improve 
customers’ health and wellness. The end users of this tool 
include companies ranging from food manufacturers to 
wholesale and retail traders that deal with ‘health- friendly’ 
products or services. About 90% of companies agree that 
they can help improve the health of their consumers,2 
and managers tasked with contributing to consumer 
health using high- quality products and services, through 
initiatives that go beyond mere profit, would be benefited 
as target users of this HFAI.3 4 9

METHODS
Development and validation of the HFAI was carried out 
in three phases following the assessment tool develop-
ment process: (1) item generation; (2) construction of 
domains, scales and items; and (3) validation with field 
testing. Statistical analyses for reliability and validity were 
conducted.

Phase I: item generation
For phase I, we organised lists of indicators relevant to 
a company’s health- friendly activities, as well as to CSR 
and CSV sectors that are associated with social contribu-
tion. We developed lists of indicators in tandem with our 
development of the WHI.11 We first reviewed more than 
20 published indexes, such as the FSG Measuring Shared 
Value,12 the B Corporation Global Impact Investing Rating 
System Index,13 14 the Dow Jones Sustainability Index,15 
the Health Impact Assessment,16 the Nestlé CSV Report,17 
the British Government’s CSR Index,18 19 CSV,20 21 Porter 

& Kramer Moore,19 the CDC Worksite Health Score-
card10 22 and CSR.2 4 To integrate health- friendliness 
into the value chain and culture of corporates with the 
consensus that companies should try to contribute to 
consumer and public health, stakeholders including 
managers, employees, investors, consumers and commu-
nity organisations were recruited for the interviews. We 
contacted a group of 28 experts (four family medicine, 
four chief executive officers (CEOs), one consulting firm 
director, three company executives, two CSV experts, 
six business administration professors, three physical 
education experts, four occupational health experts and 
one Korea Occupational Health Agency assistant chief). 
Among them, 24 professionals participated in both the 
semistructured interviews and Delphi process. We gener-
ated new assessment items for health- friendly activities to 
determine the companies’ contribution to consumers’ 
health. We summarised field experiences and insights, 
and used them to construct the framework of the HFAI.

To generate the domains, other than field experi-
ences and insights from semistructured interviews, we 
maintained the domains from the WHI framework that 
was initially designed together with WHI and validated 
earlier.11 In addition to the WHI framework, we also 
applied the concept of life cycle assessment (LCA),23 a 
method to assess environmental impacts associated with 
all stages of a product’s life, commercial product, process 
or service. Based on the LCA and WHI framework, we 
incorporated experts’ opinions and feedback from semi-
structured interviews to generate HFAI domains and assess 
the health impacts associated with all stages of a prod-
uct’s or service’s life on the consumer. The six domains 
and their scales were chosen from the framework of the 
WHI,11 and indexes and semistructured interviews from 
previous studies. We then generated six domains for a 
total of 125 items reflecting key issues. The six domains 
are: (1) Governance and Infrastructure, (2) Needs Assess-
ment, (3) Planning, (4) Implementation, (5) Monitoring 
and Feedback, and (6) Outcomes. The Governance and 
Infrastructure domain includes three scales: Philosophy, 
Policy and Infrastructure of Company. The Needs Assess-
ment domain includes two scales: Needs Assessment and 
Actual Condition Investigation. The Planning domain 
includes three scales: Planning, Budget, and Participation 
and Cooperation. The Implementation domain includes 
eight scales: Research and Development, Purchase of Raw 
Material, Product Production/Service Provision, Promo-
tion/Marketing, Packing/Distribution, Sales/Disposal/
Post- marketing Management, Information Disclosure 
and Creating Health Value for Products/Services. The 
Monitoring and Feedback domain includes three scales: 
Evaluation System, Monitoring and Reflection on Post- 
plan. Finally, the Outcomes domain includes no scales.

Phase II: original item construction
The list was created using the Delphi method originally 
developed in 1967 by the RAND Corporation.24 A group 
of 28 experts anonymously checked the feasibility and 
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reliability of each item based on a 5- point Likert scale, 
and subsequently provided feedback. This process was 
repeated twice. Items remained on the list if four criteria 
were met: (1) relevance mean score ≥3.0, (2) feasibility 
mean score ≥2.5, (3) prevalence ratio of less than rele-
vance mean score 3 ≤25%, and (4) prevalence ratio of 
less than feasibility mean score 3 ≤25%. Items that did 
not meet these four criteria were deleted. Using this 
method, we deleted 20 items, and the first version of the 
HFAI was reduced to 105 items on the questionnaire. To 
rate the assessment tool for evaluation, we used a yes/
no scale.

Phase III: validation with field testing
To test reliability and validity, both employers and 
employees were selected independently as participants 
from 1500 eligible companies between July and August 
2020. The inclusion criteria for employers were as 
follows: (1) are in charge of human resources, general 
affairs, management, finance or labour, (2) are the CEO 
or representative of the employer, and (3) voluntarily 
agreed to participate in the survey. The inclusion criteria 
for employees were as follows: (1) are in charge of devel-
opment, planning or marketing, (2) are representatives 
of employees, and (3) voluntarily agreed to participate 
in the survey. There were no exclusion criteria. Two web 
survey systems, Computer Assisted Web Interview and 
Computer Assisted Mobile Interview that enable online 
responses by sending survey requests to participants’ 
email accounts and phone numbers, were applied. The 
companies were selected with consideration of the size, 
industry and business type for obtaining a representative 
national sample; this sample was pooled for the web survey 
by the Hankook Research Co (Seoul, Korea) since 2015. 
A total of 151 companies (10% response rate) responded 
to the self- reported questionnaire.

To estimate the reliability of all six HFAI domains and 
their scales, Cronbach’s α coefficients were used. To assess 
the concurrent validity of the HFAI domains, the enrolled 
participants were asked to complete the Contribution 
Assessment Tool for Consumer’s Health (CATCH).3 
The CATCH consists of 20 items (0=not at all helpful, 
10=very helpful) that measure the contribution of each 
participant’s company to the physical, mental, social and 
spiritual health of its consumers. We also collected infor-
mation about worksite demographics, such as number 
of employees, business type and industry. The survey was 
conducted online.

All calculated p values were two- sided with the signif-
icance level set at p<0.05. SAS statistical package V.9.3 
(SAS Institute) and R V.3.5.1 were used for all analyses.

Patient and public involvement
Neither patients nor the public were involved in the 
design, conduct, reporting or dissemination of our 
research.

RESULTS
A total of 125 items reflecting key issues were generated 
for six domains in phase I. In phase II, 20 items that did 
not meet these four criteria were deleted. The final HFAI 
consisted of 5 domains, 19 subscales and 105 items.

Sample characteristics
One hundred fifty- one companies of varying sizes, busi-
ness types and industry sectors were recruited (151 
employers and 151 employees) from the Republic of 
Korea. Table 1 summarises the demographics of the study 
participants’ companies.

Reliability
We assessed the tool’s reliability by determining the 
Cronbach’s α coefficient of the HFAI scores for the 
employers and employees. All HFAI domains and scales 
exhibited a Cronbach’s α coefficient between 0.802 
and 0.979 for the employers and employees, suggesting 
acceptable reliability with good internal consistency 
(table 2).

Table 1 The demographic characteristics of 151 participant 
companies

Characteristics No (%)

No of employees

  10–299 35 (23.2)

  300–999 40 (26.5)

  ≥1000 76 (50.3)

Business type

  Profit 116 (76.8)

  Non- profit (public) 24 (15.9)

  Non- profit (private) 11 (7.3)

Industry sector

  Manufacturing 44 (29.1)

  Professional, scientific and technical 19 (12.6)

  Human health and social work 14 (9.3)

  Financial and insurance 12 (8.0)

  Construction 14 (9.3)

  Transportation and storage 13 (8.6)

  Administration 7 (4.6)

  Wholesale and retail trade 7 (4.6)

  Information and communication technologies 5 (3.3)

  Mining and quarrying, and oil and gas 
extraction

5 (3.3)

  Waste management and materials recovery 2 (1.3)

  Accommodation and food service 2 (1.3)

  Art, entertainment and recreation 1 (0.7)

  Education service 1 (0.7)

  Others 5 (3.3)
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Validity
The overall HFAI scores correlated significantly positively 
with all the health outcomes, such as physical, mental, 
social and spiritual status scores, evaluated using the 
CATCH. The Spearman’s correlation (r) range was signif-
icant at 0.37–0.68 (table 3).

DISCUSSION
This study developed and validated the HFAI as an assess-
ment tool to measure the health- friendly activities of corpo-
rations and organisations and thus improve consumers’ 
health- related outcomes. Companies with higher HFAI 
scores showed significantly better health outcomes as eval-
uated by the participants. Companies with higher total 
HFAI scores, which include higher scores in domains such 
as Governance and Infrastructure, Needs Assessment, Plan-
ning, Implementation, Monitoring and Feedback, and 

Outcomes, showed significantly better self- rated contribu-
tions to consumer’s health. Managers can use the HFAI to 
assess their current activities related to consumers’ health 
and wellness, identify policy gaps and prioritise high- impact 
interventions for critical health topics.10 Companies may also 
find this tool useful for boosting consumer motivation and 
strengthening consumer loyalty.11

Perhaps the most interesting finding of this study is that 
the HFAI appears to be sensitive to the participants’ ratings 
of how much their corporations contribute to consumer 
health. Significant associations were found between the 
HFAI scores and the ratings of the companies’ contribu-
tions to consumers’ physical, psychological, social and spir-
itual health. These findings are noteworthy because they 
suggest the usefulness and impact of the HFAI on compa-
nies’ health- friendly activities. To maintain good relation-
ships with consumers, it is particularly crucial for managers 

Table 2 Domain, scale organisation and reliability of HFAI scores

Domain Number of questions
Total
Mean (SD)

Employer
Mean (SD)

Employee
Mean (SD) Cronbach’s α

Governance and Infrastructure 24 54.73 (37.29) 54.30 (36.72) 55.16 (37.98) 0.966

  Corporate philosophy 13 57.54 (38.00) 57.26 (37.90) 57.82 (38.22) 0.944

  Policy 3 51.32 (43.60) 51.21 (43.68) 51.43 (43.67) 0.842

  Infrastructure 8 51.45 (40.44) 50.66 (40.07) 52.24 (40.93) 0.925

Needs Assessment 6 48.12 (39.26) 49.01 (38.88) 47.24 (39.74) 0.879

  Need assessment 1 48.68 (50.07) 49.01 (50.16) 48.34 (50.14) NA

  Status assessment 5 48.01 (39.98) 49.01 (39.78) 47.02 (40.28) 0.906

Planning 14 47.89 (39.62) 48.53 (39.00) 47.26 (40.34) 0.954

  Planning 1 49.01 (50.07) 49.67 (50.17) 48.34 (50.14) NA

  Budget 6 48.01 (41.25) 48.01 (40.14) 48.01 (42.47) 0.912

  Participation and corporation 7 47.63 (40.38) 48.82 (41.22) 46.45 (39.63) 0.876

Implementation 40 50.36 (37.02) 51.29 (35.47) 49.42 (38.61) 0.979

  R&D planning 4 49.42 (42.67) 50.17 (42.77) 48.68 (42.70) 0.876

  Purchase of raw materials 4 47.19 (43.95) 47.85 (44.06) 46.52 (43.97) 0.902

  Product production 10 57.45 (38.33) 59.14 (37.38) 55.76 (39.32) 0.929

  Advertisement/
  marketing

4 43.87 (41.61) 44.37 (41.05) 43.38 (42.30) 0.860

  Package/logistics 3 48.12 (42.21) 48.57 (41.76) 47.68 (42.78) 0.802

  Sales/disposal/post- 
management

4 51.24 (40.71) 51.82 (39.70) 50.66 (41.83) 0.835

  Disclosure 7 46.64 (40.68) 47.78 (39.76) 45.51 (41.68) 0.917

  Creating health value 4 50.50 (43.70) 50.83 (43.25) 50.17 (44.30) 0.897

Monitoring and Feedback 12 47.21 (41.47) 47.52 (40.69) 46.91 (42.37) 0.959

  Evaluation system 6 45.75 (42.31) 45.47 (41.18) 46.03 (43.53) 0.922

  Monitoring 2 47.19 (47.01) 46.69 (46.79) 47.68 (47.38) 0.869

  Backward planning 4 49.42 (44.48) 50.99 (44.34) 47.85 (44.72) 0.913

Outcome 9 60.34 (44.17) 61.81 (44.00) 58.87 (44.48) 0.936

Total 105 51.40 (36.67) 51.95 (35.25) 50.84 (38.15) 0.991

HFAI, Health- Friendly Activity Index; NA, not applicable; R&D, research and development.
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to focus on the holistic health needs of consumers, as our 
earlier study suggested.3 In the spirit of total quality manage-
ment, the HFAI also includes a comprehensive evaluation 
framework to inform managers and consumers about the 
companies’ health- friendly activities.25

Our research further suggests that companies should 
broaden their scope to address not just the health of 
their employees,11 but also the health of other key popu-
lations they influence. Nine out of 10 companies agree 
that they could help strengthen consumers’ health, and 
have a greater impact on health and wellness across the 
value chain than they do currently.2 To integrate health- 
friendliness into their value chain and culture, companies 
can use our assessment tool to discover key performance 
indicators in a full and transparent manner, motivating 
employees to strengthen their customers’ health through 
daily actions.2 The HFAI could enable companies’ key 
stakeholders to understand how companies can specif-
ically improve the health of their consumers and make 
informed decisions about future investments.2 3 21 26 All 
of these factors might contribute to improving managers’ 
competitiveness in the marketplace.3 9 11

Companies can use the HFAI to comprehensively under-
stand their current health- friendly activities related to 
consumers’ health and wellness, ranging from aspects of 
governance and infrastructure to outcome measurement. 
HFAI can also be used to implement key practices, strate-
gies, and interventions for consumers’ health and wellness. 
Companies may evaluate their own health- friendly activi-
ties, but this evaluation may also be conducted by experts 
or specialised institutions through document reviews and 
in- depth visits.

However, the HFAI has several limitations. First, in the 
development of the HFAI, the definition of health- friendly 
activities of corporations was unclear.27 Further studies could 
improve the conception and implementation of the tool. 
Second, as this study was conducted only in Korea, further 
validation studies are necessary for generalisation to other 
countries. Third, respondents might have difficulty in deter-
mining whether a health- friendly activity counts for a ‘YES’ 
response in each HFAI item.11 Fourth, although the 105- 
item HFAI has the psychometric properties of reliability and 
validity, some scores of the HFAI, such as Governance/Infra-
structure and Needs Assessment, showed weak correlations 

Table 3 Correlation between HFAI score and scores of contributions to health status of the general population by CATCH

Domain

                   CATCH

                  Health status

Physical Mental Social Spiritual

r P value r P value r P value r P value

Governance/Infrastructure Total 0.50 <0.001 0.48 <0.001 0.51 <0.001 0.57 <0.001

Employer 0.37 <0.001 0.39 <0.001 0.44 <0.001 0.51 <0.001

Employee 0.61 <0.001 0.56 <0.001 0.57 <0.001 0.63 <0.001

Needs Assessment Total 0.49 <0.001 0.44 <0.001 0.47 <0.001 0.52 <0.001

Employer 0.37 <0.001 0.37 <0.001 0.40 <0.001 0.47 <0.001

Employee 0.60 <0.001 0.49 <0.001 0.53 <0.001 0.57 <0.001

Planning Total 0.57 <0.001 0.52 <0.001 0.57 <0.001 0.60 <0.001

Employer 0.48 <0.001 0.49 <0.001 0.57 <0.001 0.58 <0.001

Employee 0.64 <0.001 0.54 <0.001 0.57 <0.001 0.63 <0.001

Implementation Total 0.61 <0.001 0.55 <0.001 0.59 <0.001 0.62 <0.001

Employer 0.54 <0.001 0.55 <0.001 0.59 <0.001 0.60 <0.001

Employee 0.67 <0.001 0.55 <0.001 0.60 <0.001 0.63 <0.001

Monitoring/Feedback Total 0.58 <0.001 0.53 <0.001 0.57 <0.001 0.60 <0.001

Employer 0.48 <0.001 0.50 <0.001 0.57 <0.001 0.57 <0.001

Employee 0.66 <0.001 0.56 <0.001 0.58 <0.001 0.63 <0.001

Outcome Total 0.60 <0.001 0.57 <0.001 0.62 <0.001 0.65 <0.001

Employer 0.52 <0.001 0.53 <0.001 0.61 <0.001 0.62 <0.001

Employee 0.68 <0.001 0.60 <0.001 0.63 <0.001 0.67 <0.001

Total Total 0.60 <0.001 0.55 <0.001 0.60 <0.001 0.63 <0.001

Employer 0.51 <0.001 0.53 <0.001 0.58 <0.001 0.61 <0.001

Employee 0.67 <0.001 0.57 <0.001 0.61 <0.001 0.66 <0.001

CATCH, Contribution Assessment Tool for Consumer’s Health; HFAI, Health- Friendly Activity Index.
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(r less than 0.4) with physical and mental health outcomes 
among employers. Finally, there were minimal differences 
in scores between each employer’s and employee’s evalu-
ation of their company’s health- friendly activity (table 2), 
and contribution to consumers’ health and wellness (online 
supplemental appendix 1); however, their scores were not 
significantly correlated. These findings suggest that health- 
friendly activities of corporations need to be further validated 
using objective document reviews, site visits or employee 
surveys.

In conclusion, we believe that the HFAI, a unique assess-
ment tool with acceptable psychometric properties, can 
help managers assess and modify their health- friendly activ-
ities. In particular, this tool can help managers improve 
marketing strategies and product development, as concern 
and interest in health is increasing globally, and the credi-
bility of their health effects might affect their competitive-
ness and consumers’ purchasing decisions.28–30
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