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Summary

Aim. To assess the effectiveness of a three-month corporate health program (CHP) at the workplace
that utilized digital tools for implementation.

Materials and methods. The study involved 22 employees of an IT company in Ukraine. The
CHP was developed and implemented using a digital tool with a special algorithm for collecting,
processing, and sharing information within the CHP. For further implementation, a chatbot with
an intuitive interface was constructed, which allowed a personalized access to the account for each
CHP participant. It has become possible to obtain personalized information regarding changes in
CHP participation and to provide personalized recommendations. The CHP plan also included
educational events on healthy lifestyles, accompanied by interactive materials in the chatbot. The
CHP’s effectiveness was assessed based on the results of the survey using standardized scales of the
Health Promoting Lifestyle Profile Questionnaire (HPLP-II) before and after CHP implementation.
Results. The overall score of the Healthy Lifestyle Profile increased significantly (from 52.9 % to
57.9 %, p=0.025), the same as the individual scales of Health Responsibility (from 38.4 % to 48.8 %,
p=0.00621) and Stress Management (from 45.1 % to 55.3 %, p=0.00104) before and after CHP
implementation. Although positive changes were observed in the Physical Activity, Nutrition,
Spiritual Growth, and Interpersonal Relationships scales, they did not reach statistical significance.
The survey participants’ responses to individual questions suggest that their behavior has
undergone positive changes. Specifically, respondents are opting for lower-fat and sugar foods,
visiting their doctor regularly, eating healthy foods, taking care of their own mental health, and
effectively managing their workload.

Conclusions. The CHP, which utilized digital tools, had a positive impact on the development
of healthy habits and practices among participants. As evidenced by the data collected, the CHP
increased participants’ sense of responsibility for their own health and stress management skills.
These findings suggest that implementing similar programs using digital tools is feasible.
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INTRODUCTION

Health promotion measures enable individuals
to enhance their control over their own health and
improve it through various social and environmental
interventions [1]. These measures are comprehensive,
and systemic, and pertain to the development of public
health policy, including the establishment of a favorable
workplace environment, the strengthening of community
activities, and the improvement of health education [1, 2].
Health promotion is a crucial aspect of a global health. It
deals with intricate socio-economic and cultural changes
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at the family and community levels. It also encourages
cross-sectoral actions that aim to shape healthy public
policies and establish sustainable health systems [3].

Health promotion is crucial in addressing global
challenges related to mental health, physical activity,
nutrition, and workplace health [1]. According to the
World Health Organization (WHO), unhealthy diet and
physical inactivity are the primary global health risks [4].
Mental health is a significant public health concern [5,
p. 256]. WHO experts focus on the health of the working
population. Work-related health problems are estimated
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to cause economic losses of 4-6 % of GDP for most
countries. Research shows that workplace health initiatives
can reduce sickness absence by 27 %, healthcare costs — by
26 %, and ultimately keep employees healthy.

Traditional health promotion approaches and tools
can be expensive and difficult to access, particularly
in low-and middle-income countries. Furthermore,
challenges such as the COVID-19 pandemic have
highlighted the potential benefits of digital technologies
for public health. Therefore, there is an increasing need
to utilize digital health to achieve health promotion
objectives [7].

Digital health interventions offer a promising
approach to health promotion by providing affordable
solutions to global problems for different populations.
These interventions include a wide range of digital tools,
products, and services. Furthermore, the utilization of
such tools optimizes resources, increases productivity, and
prevents complications, thereby reducing healthcare costs.
The use of these technologies in healthcare empowers
patients to manage their own health by increasing
awareness, self-control, and autonomy [8].

According to the study conducted in the United
States, a considerable number of women use smartphones
or tablets to track goals, make decisions, and discuss
health issues with their doctors [9]. Additionally, digital
tools for health communication, such as email platforms
like MailChimp, have been found to be effective in
disseminating health-related information in a timely and
personalized manner [10].

Digital tools for mental health have become
increasingly popular and accessible in recent years,
particularly during the COVID-19 pandemic. According
to Ukrainian researchers, these tools can help reduce
symptoms of depression, anxiety, and post-traumatic stress
disorder (PTSD) [11].

Digital tools are increasingly used for workplace
health promotion initiatives. Studies have shown that
mobile health apps (mHealth) can positively impact
employee behavior and well-being [12]. A pilot study
conducted in Germany during the COVID-19 pandemic
showed that digital workplace health promotion has high
potential to improve workplace health initiatives in terms
of participation, outcomes, and costs [13].

The increasing use of digital tools in health
promotion highlights their significance in addressing
public health concerns. Furthermore, global experience
underscores the potential of digital tools to promote
healthy behaviors, mental health, and access to necessary
health information in the workplace. However, there is
still insufficient evidence on the effectiveness of digital
tools usage in promoting workplace health among the
working population.
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AIM

The objective of this study is to assess the effectiveness
of a three-month corporate health program (CHP) at the
workplace that utilized digital tools for implementation.

MATERIALS AND METHODS

The study involved the development and
implementation of a three-month CHP for an IT company
using a digital tool — chatbot.

The CHP was created specifically for specialists
of the Ukrainian IT company. Names of the company
and participants are prohibited from disclosure due to
contractual obligations. To measure its effectiveness,
standardized evaluation scales were used to assess the
survey participants before and after implementation,
and data from the chatbot was analyzed to identify any
complaints or needs mentioned by the 22 respondents. The
study participants were specialists from the IT company
with offices in three cities of Ukraine: Kyiv, Zhytomyr, and
Chernihiv. Their work is related to information technology.

The CHP was implemented, and data was collected
from October 2020 to March 2021.

The chatbot functioned as an application to collect,
process, and disseminate information to participants
of the CHP. Through the use of this digital tool,
participators were granted access to a personal account
with personalized information and recommendations for
their health improvement. Personal identification was only
possible with the explicit consent of the CHP participant.
To ensure anonymity during the collection and processing
of the gathered information, a unique identifier (UID) was
generated for every respondent.

This study used a questionnaire consisting of items
from the Health-Promoting Lifestyle Profile (HPLP-II)
(University of Nebraska Medical Center, 1996) [14].

The questionnaire includes 52 items about health-
promoting behaviors and, in addition to the general (total)
scale, has six subscales in separate areas:

1. Health Responsibility: includes questions related
to attention to one’s health, understanding the importance
of health promotion.

2. Physical Activity: concerns with obtaining
information about adherence to a certain regimen of
regular physical activity.

3. Nutrition: includes questions about the level of
knowledge and choice of foods needed to maintain health,
as well as the food system.

4. Spiritual Growth: refers to information about
understanding the possibilities for developing internal
resources, achieving self-realization, and having goals in
life.
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5. Interpersonal Relations: questions included in this
area reflect the respondent’s ability to use communication
to maintain relationships with other people/colleagues.

6. Stress Management: contains questions to
recognize sources of stress, take measures to counteract
stress, and use special techniques to help relieve stress.

Likert-type of scale was used to measure each
behavior, within the following ranges: ‘never’ (1),
‘sometimes’ (2), ‘often’ (3), and ‘regularly’ (4).

The questionnaire yields a total score ranging from
52 to 208, with higher values indicating a greater focus
on improving one’s health. To calculate scale values, an
alternative approach has been proposed, which involved
expressing score ranges as a percentage of the total possible
number of points on the selected scale, varying from 0 %
(52 points) to 100 % (208 points). The questionnaire has
been adapted accordingly.

The digital tool was created using a low-code
development platform, which allowed programming
through a graphical interface. The design of the tool, in the
form of a chatbot, included several functional components:
a personal account; information dissemination, collection,
interpretation; feedback and communication. The
chatbot was connected to a separate database for storing
and processing the gathered answers. Upon request, the
data was transferred to the chatbot and displayed on an
analytical panel (dashboard) with personalized health
status information for participants. The development of
the digital tool was followed by principles of information
security and data privacy and complied with the General
Data Protection Regulation (GDPR). The author’s model
was used to create the CHP [15].

Quantitative research methods were utilized to
conduct this study, and the data obtained was analyzed
using descriptive statistics, given the purpose of this study.

The data was examined in the Statistical Package
for the Social Sciences (SPSS) and Microsoft Excel.
Percentages and means were used to describe the total
HPLP II and subscale scores. The reliability of the HPLP
II and its subscales was assessed using Wilcoxon’s test.
The critical level of significance for testing statistical
hypotheses was set at p=0.05 or lower.

RESULTS

The study implemented and assessed the results of
a three-month CHP for employees of the Ukrainian IT
company. The CHP utilized a digital tool, specifically the
chatbot, to collect, exchange, and interpret information
about each participant. Additionally, the chatbot provided
continuous feedback to each participant, allowing timely
response to their needs. If necessary, the chatbot could help
organize a consultation with a general practitioner, who was
involved in the planning and implementation of the CHP.
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The utilization of a digital tool enabled the creation
of a database, automatic processing of results, and its
presentation to participants of the CHP. At the beginning
of the survey, respondents were asked to describe CHP
activities and components that require support from the
IT company’s management, as well as their expectations
and preferences for the format and structure of the future
CHP. The results of the first phase of data collection
through the HPLP-II questionnaire, which identified
priority areas for health promotion interventions,
were also taken into account. Among implemented
interventions, it is important to highlight the chatbot
functionality, which allowed the automated distribution
of personalized recommendations for healthy behaviors
to participants. Additionally, four health education events
were held and lasted from 60 to 90 minutes in a form of
online sessions with an invited expert. Each educational
event was dedicated to a specific topic, including mental
health, the biopsychosocial model, healthy eating, physical
activity and maintaining health while working from home.
Participants accessed user education events through the
chatbot. Based on the results of these events, users received
additional interactive questions, banner materials with
useful health information, and instructions on mental or
physical health support practices. All materials were stored
in a personal account and could be accessed at any time.

Based on the survey results of respondents before
and after CHP implementation, a positive trend was
observed (Fig. 1). The general health-promoting lifestyle
scale score increased from 52.9 % to 57.9 % (p=0.025).
Statistically significant increases were observed in the Health
Responsibility (from 38.4 % to 48.8 %, p=0.00621) and Stress
Management (from 45.1 % to 55.3 %, p=0.00104) subscales.
Simultaneously, other subscales such as Physical Activity,
Nutrition, Spiritual Growth, and Interpersonal Relations
exhibit positive trends, but they lack statistical significance.

The analysis of each item in the questioner before
and after the implementation of the CHP shows positive
shifts towards healthier habits and practices among
respondents. Specifically, the average scores for the
following statements have increased: «Choose a diet low
in fat, saturated fat, and cholesterol.» (from 2 to 3 points),
«Report any unusual signs or symptoms to a physician or
other health professional.» (from 2 to 3 points), « Limit
use of sugars and food containing sugar (sweets).» (from
2 to 3 points), « Eat 6-11 servings of bread, cereal, rice
and pasta each day.» (from 2 to 3 points), «Get a second
opinion when I question my health care provider’s
advice.» (from 2 to 3 points), «Concentrate on pleasant
thoughts at bedtime» (from 2 to 3 points), «Eat 3-5
servings of vegetables each day» (from 2 to 3 points), «Eat
2-3 servings of milk, yogurt or cheese each day.» (from 2
to 3 points), «Practice relaxation or meditation for 15-20
minutes daily.» (from 1 to 2 points), «Attend educational
programs on personal health care.» (from 1 to 2 points),
«Pace myself to prevent tiredness.» (from 2 to 3 points).
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Figure 1. Results of measuring the health-promoting lifestyle profile before and after the implementation of the CHP (n=22).

As for the other items in the questionnaire, there
have been minor changes or the same scores as before the
CHP implementation.

DISCUSSION

The study results align with previous research in this
direction on the efficacy of digital products and services
for CHPs. Specifically, a systematic review discovered that
digital health interventions can positively impact employee
health indicators, such as reducing stress and improving
mental health [16]. Our study results indicate that the
Stress Management subscale received the highest scores.
Mental health was a priority of the CHP implemented
in the study due to the active phase of the COVID-19
pandemic. This explanation is supported by the fact
that the CHP was designed to address the mental health
challenges faced by employees during the pandemic.

A pilot study conducted in Germany discovered
that digital technologies could enhance workplace health
initiatives in terms of employee engagement, effectiveness,
and costs [13]. Similar to our findings, the Health
Responsibility subscale indicates the level of engagement
in the CHP. This could be attributed to the fact that digital
tools optimize the process of obtaining necessary health
information, making it more personalized and convenient.

However, another study among office workers in
Ireland found that using a mobile app had a positive
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effect on physical activity, maintaining and in some cases
increasing the number of steps taken per day [12]. In
contrast, our study shows less pronounced changes in
some areas, including physical activity. This may be due
to the lack of effectiveness of the CHP interventions on
physical activity or the difficulty of changing respondents’
habits in this area within the short duration of the CHP.

Lessons learned and recommendations should be
emphasized. It is important to consider cybersecurity and
data protection requirements when implementing digital
tools. Additionally, it is worth considering the specifics
of the participant’s organization, which could affect
their interest and level of digital skills necessary to use
a digital tool within the CHP. However, the IT company
was intentionally chosen due to national priorities for
the development of the IT industry in Ukraine and the
importance of its human resources. In other cases, it is
important to consider the development of digital skills
among end users of digital tools within such programs
and provide appropriate preliminary training.

Limitations of the study include the absence of
personal data about participants, such as age, gender,
and work experience. The reason for this was the need for
participants to be completely anonymous. Additionally,
the study was conducted during the COVID-19 pandemic,
which required adaptation at all stages of the development
and implementation of the CHP. The participants were
geographically dispersed, and as a result, all activities
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were conducted online. This may have limited their
participation in certain educational events. It is also
crucial to consider the limits of the study’s timeframe and
the number of participants.

CONCLUSIONS

The study findings revealed the CHP developed and
implemented using digital tools had a positive impact on
the formation of healthier habits and practices among the
employees of the I'T company in health improvement.

The data shows a statistically significant increase in
the average score on the total scale, indicating a positive
shift in the respondents’ attitude towards a healthy
lifestyle, from 52.9 % to 57.9 %, respectively. This suggests
that employees are becoming more responsible for their
own health and are willing to make efforts to improve it
and participate in similar programs. The scores on the
Health Responsibility subscale increased significantly
from 38.4 % to 48.8 %. This suggests that employees are
paying more attention to their health, undergoing regular
check-ups, and following doctor’s recommendations.
Additionally, a significant improvement was recorded on
the Stress Management subscale, from 45.1 % to 55.3 %.
This indicates that participants have acquired more
effective skills to cope with stress, maintain an optimal
workload, and relax in difficult situations.

Other subscales (Physical Activity, Nutrition,
Spiritual Growth, and Interpersonal Relations) also show
positive dynamics, but they are not statistically significant.
This indicates the need to further improvement of the
CHP, digital tool, and deeper focus on these areas.

Thus, the results of the study provide an argument
for the feasibility of introducing digital tools for
health promotion in the workplace. This justifies the
implementation of such programs using digital tools at the
national level and their inclusion in the public health system,
based on international experience and covering arguments
mentioned above. This would help establish a culture of
healthy lifestyles and encourage a more responsible attitude
towards personal health among the working population. It
can also increase productivity, reduce staff turnover, and
ultimately improve the overall health of the nation.

Prospects for future research. The study’s positive
results on the effectiveness of the implemented CHP
using digital tools suggest the need for further research.
Specifically, expanding the sample to include participants
from different companies of the same country, conducting
repeated measurements six and twelve months after
CHP completion, studying the impact of individual
components, and comparing it with traditional methods
are advisable. Such studies could provide further evidence
of the approach’s effectiveness and aid in its improvement
and dissemination.

COMPLIANCE WITH ETHICAL REQUIREMENTS

The study was conducted in compliance with
ethical principles. Participation in the CHP was voluntary
and based solely on the self-motivation of potential
participants. External motivation from management was
not allowed. Participants joined the project based on the
expected results and CHP presented. A non-disclosure
and confidentiality agreement was signed. The consent
terms were duly observed and considered. Information
was collected, processed, and presented in an objective
manner. Additionally, at the request of the participants,
the collection of personal data was limited. UIDs were
used to separate the information. Participants provided
their personal data to the doctor independently during
an anonymous conversation through an algorithm in the
chatbot.
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Pe3stome

NEPCNEKTUBY BMPOBAIDKEHHS LIMGPOBUX IHCTPYMEHTIB U191 3MILHEHHA 300POB’A HA POBOYOMY MICLII
ni6 1. AnekcaHpgpeHko, MapuHa B. LLleB4eHko

HauioHanbHui yHiBepeuTteT «Kneso-MorungHcbka akapemia», M. Kuis, Ykpaita

Merta. OuianTy epeKTUBHICTh TPHOXMICAYIHOI KOPIIOpaTUBHOI IPOrpaMy OXOPOHN 3A0pPOB’S Ha PobodoMy
Micrri, AAsT iMIIAeMeHTaIil SIKOI BUKOPYCTOBYBAAWCS IV POBi iHCTPYMEHTH.

Marepiaau Ta MeTOAN. Y AOCAIAKEHHI B3SIAM y9acTb 22 paniBHIKM OAHi€l 3 IT-komMtaHil B Ykpaisi. Byao pos-
PODAEHO Ta BIpOBaAXXe€HO KOPIIOPATUBHY IIPOTPaMy OXOPOHM 3A0POB’S Ha POOOYOMY MiCIIi 3 BUKOPMCTaHHIM
M pOBOro iHCTpyMeHTa 3i CIIelliaABHIM aATOPUTMOM AAS 300py, 06pobxu Ta 06MiHy iHpopMamiero. AAs pea-
Alsamii mporpamu 6yAo po3spobAeHO YaT-00T 3 iHTYITMBHMM iHTep deiicoM, Yepes Skt 6yAo 3abe3IedeHo mmep-
COHAaAi30BaHMIT AOCTYII KOXKHOTO 3 YIaCHMKIB AOCAIAKEHHS A0 ocobucToro Kabinery. Lle Aaro sMory orpumari
repcoHidikoBaHy iHdOpMAIIilo PO BIACTEXXEHHsI 3MiH IIIOAO Y4acTi y Iporpami, a TaKoX AO3BOAMIAO HaAdBaTH
iHAMBiIAyaABHI peKoMeHAAIii. AOAATKOBO IIPOBOAMAMCS OCBITHI 3aXOAM Ha TeMM 3A0POBOTO CIIOCOOY XKUTTsI, IKi
CYIIPOBOAXKYBAANCH {HTEpaKTUBHMMY MaTepiaramu y 4daT-60Ti. EdextuBHicTs IIporpamMm oljiHIOBaAach Ha OC-
HOBIi pe3yAbTaTiB ONUTYBaHH 3 BYUKOPVCTAaHHSAM CTaHAAPTM30BaHMX IIIKaA ONNTYBaAbHYMKA IIIOAO BU3HAUEHHS
podiAlo crrocoby XXMUTTs, Mo capusie sMminHeHHIO 3A0poB’s (HPLP-II), Ao i mmicAst 3anmpoBaa XeHHS IpOrpami.
PesyabTaTn. BussaeHO cTaTHCTMYHO 3HAUyIIe 3pOCTaHHS ITOKA3HMKA 3araAbHOI IIKAAK HIOAO IIPOdIAIO CIIO-
coby >KWTTs, IO CHpUsIE 3MIITHEHHIO 3A0pOB’st (3 52.9 % A0 57.9 %, p=0,025), a TakoX oxpemux IKaa «Bia-
IIOBiAQABHICTD 3a 3A0pOB’s» (3 38.4 % A0 48.8 %, p=0,00621) Ta «YmpaBainHsa cTpecom» (3 45.1 % a0 55.3 %,
p=0,00104). 3a mxaramm «PisyyHa aKTUBHICTb», «Xap4yyBaHHs», «BHYyTpiIHe 3pocTaHH"» Ta «MiXkocobucricHi
BiAHOCHHV» TaKOX OYAO BUABAEHO IIO3UTVBHI 3MiHU ITOKa3HNUKIB, OAHAK BOHM He AOCSITAM PiBHS CTATUCTUIHOL
3HAYYIIOCTi. AHAAI3 BIATIOBiA€l PECIIOHAEHTIB 3a OKpeMIMM 3allMTaHHIMM aHKeTH BKa3ye Ha IIO0SBY ITO3UTVB-
HUX 3pYIIeHb MIOAO ITOBEATHKOBIX 3MiH. 30KpeMa, IIe CTOCY€EThCsI OOpaHHS PeCIIOHAeHTaMM IIPOAYKTIB Xapdy-
BaHHs 3 MEHIIIMM BMiCTOM XXIpiB Ta IIyKpY, PeryAspHOCTi 3BepHeHb AO Aikapsl, CIIOXXMBAHHsI KOPMCHUX IIPO-
AYKTiB, IICMIXiYHOT'O 3A0POB’sI Ta KOHTPOAIO POOOYOro HaBaHTaKeHHsI TOIIIO.

Bucnosxu. KopropaTnsHa mporpama OXOpOHM 3AOPOB’S Ha POOOYOMY MICIli 3 BUKOPMCTaHHSAM IM(pO-
BOTO iHCTpyMeHTa MaAd IO3MTMBHUI BIIAUB Ha (POPMYBaHHS 3A0POBMX 3BMYOK Ta IPaKTMK Cepep yJacHN-
KiB. 3adixcoBaHO daKT MiABUIIEHHS BiATIOBIAAABHOCT] YYaCHMKIB IIpOrpaMM 3a BAACHE 3A0POB’S Ta HaBIYIOK
yIpaBAiHHs cTpecoM. OTpuMaHi AaHi BKa3yIOTh Ha AOLIIABHICTb BIIPOBAAXKEHHs TAKMX IIPOrPaM i3 BUKOPVICTaH-
HSIM I PPOBUX IHCTPYMEHTIB.

Katouoei ciosa: rpoMaachKe 3A0p0B’ 51, KOPIIOPAaTUBHI IPOrpaMi, 3A0pOB’ s Ha po6odoMy Micui, nudpoBa
OXOpOHa 3A0pOB’sI, MeAYHa iHdopMaTuKa
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