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Abstract

Background: Cognitive rehabilitation (CR) is an essential intervention for older adults with cognitive impairment, aiming to
restore or compensate for cognitive decline. Traditional methods, such as paper-and-pencil exercises, often lack ecological
validity and engagement. Serious games have emerged as a promising alternative, especially those incorporating haptic feedback
technology. Haptic feedback enhances user interaction by simulating the sense of touch, potentially improving cognitive
performance while reducing reliance on visual information. However, there is limited research on the preferences for haptic
feedback in serious card games designed specifically for cognitive rehabilitation in older adults.

Objective: The study aims to investigate older adults' preferences for haptic feedback in mobile serious card games and to assess
its potential for enhancing cognitive function.

Methods: The present study recruited a total of 250 participants from Dangtu County, Anhui Province, China, with an average
age of 70 years. A descriptive survey was conducted among older adults, and structured questionnaires were distributed and data
collected via the Wenjuanxing mobile application. Reliability and validity analyses were performed using the Statistical Package
for the Social Sciences (SPSS) software. The questionnaire investigated older adults' basic understanding of card games and
serious games, the integration of card games with mobile devices, the potential impact of combining card games with haptic
feedback technology, as well as suggestions and opinions.

Results: The results showed that 63.2% of the older adults liked the mild haptic feedback mode, and 78.4% of the participants
believed that combining haptic feedback technology with mobile card games would help improve cognitive abilities. The study
found that 73.6% of the older adults believed that this technology could reduce their reliance on visual information. This
confirms that the combination of serious card games and haptic feedback can alleviate sensory impairments in the older adults.
Qualitative analysis revealed the potential of haptic feedback to reduce visual fatigue and provide an engaging cognitive training
experience.

Conclusions: Older adults have shown great interest in incorporating haptic feedback into mobile serious card games, believing
that this could enhance their cognitive abilities while reducing their reliance on visual information. However, limitations include
limited sample size. Longitudinal studies are recommended to evaluate the long-term effects of mobile serious card games with
haptic feedback on cognitive abilities. Such investigations could provide valuable insights for game developers, rehabilitation
institutions, and the development of cognitive training tools for older adults.
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Exploring  User  Preferences  in  Haptic-Driven  Serious  Card  Games  for
Older Adults Cognitive Rehabilitation

Abstract

Background: Cognitive  rehabilitation  (CR)  is  an  essential  intervention  for  older  adults  with
cognitive impairment, aiming to restore or compensate for cognitive decline. Traditional methods,
such as paper-and-pencil exercises, often lack ecological validity and engagement. Serious games
have emerged as a promising alternative, especially those incorporating haptic feedback technology.
Haptic feedback enhances user interaction by simulating the sense of touch, potentially improving
cognitive  performance  while  reducing reliance  on  visual  information.  However,  there  is  limited
research  on  the  preferences  for  haptic  feedback in  serious  card  games designed specifically  for
cognitive rehabilitation in older adults.
Objective: The study aims to investigate older adults'  preferences for haptic feedback in mobile
serious card games and to assess its potential for enhancing cognitive function.
Methods: The  present  study  recruited  a  total  of  250  participants  from  Dangtu  County,  Anhui
Province, China, with an average age of 70 years. A descriptive survey was conducted among older
adults, and structured questionnaires were distributed and data collected via the Wenjuanxing mobile
application. Reliability and validity analyses were performed using the Statistical Package for the
Social Sciences (SPSS) software. The questionnaire investigated older adults' basic understanding of
card games and serious games,  the integration of card games with mobile  devices,  the potential
impact  of  combining  card  games  with  haptic  feedback  technology,  as  well  as  suggestions  and
opinions.
Results: The results showed that 63.2% of the older adults liked the mild haptic feedback mode, and
78.4% of the participants  believed that  combining haptic  feedback technology with mobile  card
games  would  help  improve  cognitive  abilities.  The  study found  that  73.6% of  the  older  adults
believed that this technology could reduce their reliance on visual information. This confirms that the
combination of serious card games and haptic feedback can alleviate sensory impairments in the
older adults. Qualitative analysis revealed the potential of haptic feedback to reduce visual fatigue
and provide an engaging cognitive training experience.
Conclusions:  Older adults have shown great interest in incorporating haptic feedback into mobile
serious card games, believing that this could enhance their cognitive abilities while reducing their
reliance  on  visual  information.  However,  limitations  include  limited  sample  size.  Longitudinal
studies are recommended to evaluate the long-term effects of mobile serious card games with haptic
feedback  on  cognitive  abilities.  Such  investigations  could  provide  valuable  insights  for  game
developers,  rehabilitation  institutions,  and  the  development  of  cognitive  training  tools  for  older
adults.

Keywords: Serious games; older adults; Haptic feedback; Mobile card games; Cognitive abilities

Introduction

Cognitive Rehabilitation (CR)[1] is an intervention strategy designed to assist individuals with brain
injury or cognitive impairments in compensating for or restoring impaired cognitive functions. In
clinical  practice,  CR  can  be  categorized  into  two  primary  types:  (i)  Restorative  Cognitive
Rehabilitation, which aims to facilitate the recovery of cognitive domains through specific cognitive
exercises; (ii) Compensatory Cognitive Rehabilitation, which advocates for the use of assistive tools
to  compensate  for  cognitive  deficits.  Furthermore,  CR  techniques  can  be  further  divided  into
traditional  (paper-and-pencil  exercises)  and  computer-assisted  neurorehabilitation,  both  of  which
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employ cognitive strategies to address impairments in executive functions, reasoning and problem-
solving, visual processing, language, memory, attention, and concentration[2]. Neuroplasticity[3] is
the brain's ability to change its neural structure through interaction with the external environment,
and  it  forms  the  theoretical  basis  of  CR.  This  concept  emphasizes  the  potential  of  targeted
interventions to promote adaptive neural changes and thus enhance cognitive function[4]. In this
study, we leverage the principles of neuroplasticity  to explore the potential  of combining haptic
feedback technology with  serious  games.  By providing a  multimodal  sensory experience,  haptic
technology  can  mobilize  multiple  neural  pathways  and  enhance  the  effectiveness  of  cognitive
training.  This  approach  is  consistent  with  the  principles  of  neuroplasticity  and  emphasizes  the
importance  of  interactive  and  stimulating  environments  to  promote  cognitive  recovery  and
enhancement.

Given the pivotal role of CR in the well-being of the older adults, interventions targeting cognitive
health are becoming increasingly significant. One such intervention is the use of serious games[5],
which  have  shown  potential  in  enhancing  cognitive  abilities  and  mitigating  cognitive  decline,
particularly within the contexts of cognitive rehabilitation and healthcare. Serious games are a suite
of solutions designed to make a range of rehabilitation sessions more engaging and less tedious. The
application  and  development  of  serious  games  extend  far  beyond  cognitive  rehabilitation  and
healthcare[6].  At  the  medical  level,  there  is  a  spectrum of  educational  games  that  can  educate
patients about their diseases, as well as the potential adverse effects of treatments and therapies. In
fact, a substantial body of evidence indicates that the more informed patients are about the potential
negative impacts of treatments, the more likely they are to adhere to them[7]. As a form of serious
game, card games have a long history, are easy to simulate, have relatively simple rules, and are
popular among players of all ages[8] Moreover, card games can aid in the diagnosis and tracking of
cognitive  impairments,  reducing  the  burden  on  both  patients  and  physicians,  thus  potentially
providing a more comprehensive and clearer cognitive profile[9]. They can also serve as an effective
cognitive intervention to maintain certain cognitive functions[10]. After several months of training,
improvements  in  cognitive  abilities  such  as  work  capacity,  memory,  and  verbal  memory  are
reasonable and clinically significant[11].

Serious games have played a positive role in the field of cognitive rehabilitation, achieving certain
effects[12]. With the advancement of technology, the integration of haptic feedback technology has
further expanded the impact of serious games[13], providing patients with a new way of sensation
through  haptic  experience,  thereby  enhancing  users'  cognitive  abilities.  Haptic  technology  is  a
sensory  feedback  technology  that  simulates  the  sense  of  touch  by  applying  force,  vibration,  or
motion to the user. It enables users to experience physical sensations in virtual environments, thereby
enhancing their interaction with digital content[14]. These technologies can be used to create virtual
objects in computer simulations, control virtual objects, and enhance remote control of machines and
equipment.  Haptic  feedback  technology  provides  an  immersive  experience  for  older  adults  by
combining their sense of touch with what they see, hear, or interact with[15]. At the same time, the
use  of  haptic  technology  has  great  advantages  because  it  can  provide  realistic  and  intuitive
interactions with virtual objects, improve the usability and accessibility of applications, enhance the
cognitive abilities of end users,  and make human-computer interaction more interesting[16]. The
application of haptic feedback technology not only enhances user experience, but also enriches their
entertainment activities. For example, the use of a haptic suit that provides haptic feedback further
enhances the user's sense of immersion[17].

Serious games combined with haptic feedback technology have shown the potential to significantly
improve  cognitive  abilities[18].  For  example,  in  mobile  serious  games,  the  interaction  method
developed  by  Kangas  et  al.  that  combines  eye  tracking  and  haptic  feedback  also  significantly
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improves the user's operation accuracy and task completion rate. By providing haptic feedback on
mobile  devices,  the  user's  error  rate  in  interactive  tasks  is  significantly  reduced,  indicating  that
serious games combined with haptic feedback can effectively enhance the user's understanding and
control abilities in cognitive abilities[19].

Although existing serious game research has provided valuable insights, unresolved issues remain. In
particular, the area of combining serious card games with haptic feedback technology to enhance
cognitive abilities in older adults remains underexplored. There is limited research on older adults'
preferences for haptic feedback in game-based rehabilitation. The overall objective of this study was
to evaluate the potential and acceptability of combining haptic feedback technology with mobile card
games to improve cognitive abilities in older adults. The specific objectives were to explore older
adults' preferences for haptic feedback in mobile card games and to evaluate the potential of mobile
card  games  as  a  cognitive  training  tool,  especially  in  the  older  adult.  There  were  two research
hypotheses: First, the combination of haptic feedback technology with mobile card games would
improve cognitive abilities in older adults compared to traditional card games. Second, older adults
would show higher engagement and satisfaction with haptically enhanced mobile card games.

The structure of the remainder of this paper is as follows. Section 2 reviews the impact of serious
games on the cognitive field of older adults, but there is still a need for improvement centered on
older adults. Section 3 outlines the research methodology and highlights the reliability and validity of
the questionnaire. Section 4 presents the findings and details the integration of haptic feedback into a
mobile  card game.  Section 5 discusses the results  and analyzes their  validity.  Finally,  Section 6
summarizes the paper's main findings, discusses the study's limitations, and suggests future research
directions.

Methods

The study has been approved by the ethics committee before it was carried out. The respondents
were selected by purposive sampling. A total of 250 older adults’ aged 60 to 80 years old in Dangtu
County were surveyed. 64 were male and 186 were female. Among them, 155 were 60 to 64 years
old, accounting for 62%; 57 were 65 to 69 years old, accounting for 22.8%; 29 were 70 to 74 years
old,  accounting  for  11.6%;  9  were  75  to  80  years  old,  accounting  for  3.6%  (Table  1).  The
participating older adults people have basically used mobile phone software with different haptic
settings.  Among  them,  socio-demographic  characteristics  are  usually  regarded  as  independent
variables, such as: gender, age, region, work status, etc. are independent variables, and the dependent
variables include participants' views on card games, acceptance of new technologies, and their views
on the potential benefits of combining card games with new technologies.

Table 1 Sociodemographic characteristics of the participants
              Total(N=250)

Demographic
Gender:
Male 64   25.6%
Female 186  74.4%
Age group:
60-64 155 62%
65-69 57 22.8%
70-74 29 11.6%
75-80 9 3.6%
Area:
DangTu County 250 100%
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Work or retired:
Work 5 2%
Retired 245 98%

This study adopted a descriptive survey design[20] to investigate the preferences and opinions of the
older  adults  regarding  haptic  feedback  in  mobile  card  games.  Data  were  collected  through  a
structured questionnaire and the older adults using the Wenjuanxing[21][22] mobile app, aiming to
quantitatively and qualitatively assess the respondents' acceptance of haptic-enhanced serious games.
The questionnaire  consisted of  four parts.  Part  I:  Basic  cognition about  card games and serious
games.  Part  II:  Combination  of  card  games  with  mobile  devices.  Part  III:  Potential  impact  of
combining card games with haptic feedback technology. Part IV: Suggestions and opinions. The 14
questions in the questionnaire were analyzed for reliability and validity using SPSS data analysis
software[23]. The coefficient obtained by Cronbach's reliability[24] analysis was 0.729, which was
between 0.7 and 0.8, indicating good reliability (see Table 2). The results of the validity analysis are
shown in Table 3. The Kaiser-Meyer-Olkin (KMO)[25] value was 0.824, and the KMO value was
greater than 0.8, indicating that the research data was very suitable for information extraction.

Table 2 Questionnaire reliability analysis

Cronbach reliability analysis

name
Corrected Total

Correlation (CITC) 

α coefficient

with item

deleted

Cronbach alpha

coefficient

Do you know serious games? 0.174 0.728

0.729

Are you familiar with card games? 0.307 0.719

Why do you like playing card games? 0.228 0.739

Do you think card games can exercise your brain? 0.301 0.726

What abilities of the brain do you think card games
can train?

0.324 0.720

Would you like to try mobile card games? 0.414 0.712

Are you willing to try a mobile card game that
reduces visual fatigue?

0.424 0.714

Which haptic feedback do you prefer? 0.402 0.714

Which mode of haptic feedback are you
comfortable with?

0.438 0.703

Would you like to try a card game with haptic
feedback technology?

0.520 0.706

Do you think that card games incorporating haptic
feedback technology could reduce the need to use
vision to obtain information?

0.520 0.707

Do  you  think  card  games  combined  with  haptic
feedback technology are a good combination?

0.557 0.705
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Cronbach reliability analysis

name
Corrected Total

Correlation (CITC) 

α coefficient

with item

deleted

Cronbach alpha

coefficient

Do  you  think  card  games  combined  with  haptic
feedback  technology  can  help  improve  your
cognitive abilities?

0.576 0.706

What  aspects  of  your  cognitive  abilities  do  you
think  card  games combined  with  haptic  feedback
technology can improve?

0.497 0.692

Note: Standardized Cronbach α coefficient = 0.812

Table 3 Questionnaire validity analysis

Validity analysis results

name

Factor loading coefficient

Commonality

(common factor

variance) 

Factor 1 Factor 2 Factor 3 Factor 4

Do you know serious games? -0.001 0.207 -0.107 0.752 0.620

Are you familiar with card games? 0.183 0.018 0.147 0.742 0.606

Why do you like playing card games? 0.004 0.183 0.608 -0.185 0.437

Do you think card games can  exercise  your
brain?

0.151 0.668 -0.111 0.163 0.507

What abilities of the brain do you think card
games can train?

0.012 0.806 0.154 0.004 0.673

Would you like to try mobile card games? 0.668 0.032 -0.022 0.269 0.520
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Validity analysis results

name

Factor loading coefficient

Commonality

(common factor

variance) 

Factor 1 Factor 2 Factor 3 Factor 4

Are you willing to try a mobile card game that
reduces visual fatigue?

0.671 0.098 0.089 0.023 0.468

Which haptic feedback do you prefer? 0.175 -0.039 0.653 0.414 0.629

Which  mode  of  haptic  feedback  are  you
comfortable with?

0.273 0.080 0.684 0.060 0.553

Would you like to try a card game with haptic
feedback technology?

0.843 -0.018 0.139 0.082 0.738

Do you think that  card  games  incorporating
haptic feedback technology could reduce the
need to use vision to obtain information?

0.792 0.073 0.140 0.074 0.657

Do  you  think  card  games  combined  with
haptic  feedback  technology  are  a  good
combination?

0.850 0.147 0.112 0.002 0.757

Do  you  think  card  games  combined  with
haptic feedback technology can help improve
your cognitive abilities?

0.809 0.166 0.165 0.012 0.710

What  aspects  of  your  cognitive  abilities  do
you think  card  games combined  with  haptic
feedback technology can improve?

0.194 0.695 0.349 0.079 0.648

Eigenvalue (before rotation) 4.509 1.661 1.250 1.103 -

Variance explained% (before rotation) 32.207% 11.864% 8.932% 7.880% -

https://preprints.jmir.org/preprint/73135 [unpublished, non-peer-reviewed preprint]



JMIR Preprints INTERAKSI et al

Validity analysis results

name

Factor loading coefficient

Commonality

(common factor

variance) 

Factor 1 Factor 2 Factor 3 Factor 4

Cumulative  variance  explained%  (before
rotation) 

32.207%
44.071

%
53.003% 60.883% -

Eigenvalue (after rotation) 3.812 1.727 1.542 1.442 -

Variance explained% (after rotation) 27.228%
12.338

%
11.014% 10.303% -

Cumulative  variance  explained%  (after
rotation) 

27.228%
39.565

%
50.580% 60.883% -

KMO value 0.824 -

Bart spherical value 1161.161 -

df 91 -

p - value 0.000 -

Note: If the numbers in the table are colored: blue means the absolute value of the load coefficient is
greater than 0.4, and red means the commonality (common factor variance) is less than 0.4.

This study aims to quantitatively analyse and insight respondents' acceptance of new serious game
designs by distributing questionnaires through the Wenjuanxing platform[21][22]. The questionnaire
data  were  summarized  as  percentages  and  modularly  analyzed  using  the  platform  to  assess
familiarity with card games and responses to other closed questions.

While this study provides valuable insights, certain limitations must be acknowledged. The relatively
small  sample  size  and  regional  focus  on  Dangtu  County  limit  the  generalizability  of  the
investigation.  Additionally,  respondents had varying levels  of familiarity with digital  technology,
which may have influenced responses to haptic feedback.
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Results

Familiarity with card games
In the study population, 49.6% of the older adults individuals were familiar with card games, with
31.2% of those aged 60 to 64 years, 11.6% of those aged 65 to 69 years, and further, the proportion
of those aged 70 to 74 years familiar with card games was 6%, while for those aged 75 to 80 years,
the proportion was 0.8%.

Willingness to try mobile card games
Within  the  scope  of  our  survey,  approximately  58.8%  of  older  adults  individuals  indicated  a
willingness to try mobile card games. The distribution of willingness across age groups, from highest
to  lowest,  is  as  follows:  those  aged  60-64  years  accounted  for  38.8%,  those  aged  65-69  years
accounted  for  12%,  those  aged  70-74  years  accounted  for  5.6%,  and  those  aged  75-80  years
accounted for 2.4%. Concurrently, 78.4% of older adults individuals expressed a willingness to try
mobile card games designed to alleviate visual fatigue. Among them, the proportion of those aged
60-64 years was approximately 49.6%, those aged 65-69 years was approximately 17.6%, those aged
70-74 years was approximately 8.4%, and those aged 75-80 years was approximately 2.8%. 

Motivations for playing card games
In the survey regarding the reasons for enjoying card games, 23.6% of older adults individuals chose
to play card games with friends, 43.2% believed that playing card games could exercise their brains,
19.6% selected playing card games to pass the leisure time, 7.2% cited personal interest, and 6.4% of
the older adults selected other reasons (as shown in Figure 1).

Fig.1 Motivation of older adults playing card games

Preference for haptic feedback
In  the  third  section  of  this  paper,  we  focus  on  the  preferences  and perceptions  of  older  adults
individuals towards haptic feedback in mobile card games. The study revealed that 77 respondents
(comprising  30.8% of  the  total  sample)  exhibited  a  preference  for  haptic  feedback  akin  to  the
vibration experienced when a smartphone receives a call in silent mode. Regarding age distribution,
42  respondents  aged  between  60  and  64  years  accounted  for  16.8%  of  the  total  sample;  23
respondents aged between 65 and 69 years constituted 9.2% of the total sample; 8 respondents aged
between 70 and 74 years represented 3.2% of the total sample, and 4 respondents aged between 75
and 80 years made up 1.6% of the total sample. Notably, 131 respondents (52.4% of the total sample)
expressed uncertainty regarding the type of haptic feedback. Twenty-four respondents (9.6% of the
total sample) opted for tremor feedback, which resembles the involuntary hand tremors characteristic
of Parkinson's disease. Additionally, 12 participants chose shaking feedback (similar to shivering in
the cold)  and 6 participants  selected jiggle  feedback (akin to  the fine adjustments  needed when
attempting to open a lock with inappropriate force), representing 4.8% and 2.4% of the total sample,
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respectively (Fig.2).

Fig.2 Haptic feedback preferences of the older adults

Haptic feedback mode
The survey findings indicate that 158 individuals (comprising 63.2% of the total sample) selected a
slight  haptic  feedback  mode,  analogous  to  the  subtle  vibration  experienced  when  a  smartphone
receives  a  text  message.  In  terms  of  age  distribution,  there  were  100  respondents  aged  60-64,
representing 40% of the total sample. For those aged 65-69, there were 32 respondents, accounting
for 12.8% of the total sample. The 70-74 age group had 21 respondents, constituting 8.4% of the
total  sample,  and  the  75-80  age  group  had  5  respondents,  making  up  2% of  the  total  sample.
Furthermore, 43 individuals (17.2% of the total sample) opted for a slightly and continuously haptic
feedback mode, similar to the gentle, persistent vibration of an electric toothbrush. Ten participants
(4% of the total sample) chose a strong haptic feedback mode, akin to the intense vibration of a high-
speed spinning washing machine, while another five participants (2% of the total sample) selected a
strongly and continuously haptic feedback, reminiscent of the strong and continuous vibrations felt
when cycling or motorcycling over rough terrain (Fig.3).

Fig.3 Haptic feedback mode preference of the older adults

Haptic feedback and card games integration
The  survey  revealed  that  163  older  adults  individuals  (65.2% of  the  total  sample)  expressed  a
willingness  to  try  this  mobile  card  game.  Notably,  within  the  60-64 age  group,  97  respondents
(38.8% of the total sample) indicated a readiness to engage with the game. For the 65-69 age group,
39 respondents (15.6% of the total sample) showed a willingness to participate. In the 70-74 age
bracket, 19 respondents (7.6% of the total sample) expressed an interest in playing the game. Lastly,
within the 75-80 age range, 8 respondents (3.2% of the total sample) indicated their willingness to
participate in the game. Regarding the integration of haptic feedback technology with mobile card
games,  187  older  adults  individuals  (approximately  74.8%  of  the  total  sample)  deemed  this
combination to be an excellent pairing. In the 60-64 age group, 115 respondents (46% of the total
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sample)  considered  this  combination  to  be  very  favorable.  Among  the  65-69  age  group,  41
respondents (16.4% of the total sample) held this view. In the 70-74 age bracket, 24 respondents
(9.6% of the total sample) expressed agreement with this combination. Lastly, within the 75-80 age
range, 7 respondents (2.8% of the total sample) concurred with this pairing.

Enhancing cognitive abilities
This study observed that 196 older adults individuals (comprising 78.4% of the sample) believed that
the combination of haptic feedback technology with mobile card games is beneficial for enhancing
cognitive abilities, a viewpoint that was uniformly recognized across all age groups. Notably, among
respondents aged 75-80, 8 individuals (3.2% of the sample) held this opinion. Following closely, 25
respondents aged 70-74 (approximately 10% of the sample) agreed with this combination, and 40
respondents aged 65-69 (approximately 16% of the sample) also believed that this integration could
improve cognitive functions. Furthermore, 123 respondents aged 60-64 (approximately 49.2% of the
sample) concurred that this combination could enhance cognitive performance. 

Reducing reliance on visual information
In the exploration of older adults individuals' perceptions towards mobile card games integrated with
haptic feedback technology, our study found that 184 (73.6%) older adults participants believed that
this technology could reduce their dependence on visual information. Among them, 115 individuals
aged 60-64, accounting for 46% of the respondents in that age group, held this view. In the 65-69 age
group,  39  participants,  representing  15.6%  of  the  respondents  in  that  age  group,  shared  this
perspective. Within the 70-74 age bracket, 22 older adults individuals agreed with this combination,
constituting 8.8% of the total  sample.  Lastly,  in the 75-80 age group, 8 older  adults  individuals
concurred with this combination, representing 3.2% of the total sample.

Technological Integration
In  the  survey,  the  positive  views  of  older  adults  individuals  regarding  the  integration  of  haptic
feedback technology  in  mobile  card  games  for  enhancing  cognitive  abilities  were  evident,  with
specific findings as follows: 108 older adults individuals (approximately 43.2%) believed that the
technology  could  improve  their  reaction  capabilities,  66  older  adults  individuals  (approximately
26.4%)  thought  it  could  enhance  their  memory,  and  47  older  adults  individuals  (approximately
18.8%) felt that it could improve their thinking abilities.

Opinions and Suggestions
In the final stage of the study, since this was not a mandatory question, the research team collected
qualitative feedback from 31 older adults respondents to investigate their opinions and suggestions
on incorporating haptic feedback technology into mobile card games. We categorized the qualitative
responses into five distinct groups. The first category of participants emphasized the importance of
regular engagement in card games for maintaining cognitive function, highlighting the need for such
activities to "keep the mind sharp." Another group expressed a willingness to explore methods that
could enhance memory and improve their lifestyle, indicating an openness to new cognitive tools. A
third group considered that serious games could enrich the daily lives of the older adults, making
their  experiences  "more  colorful  and  enjoyable."  Furthermore,  there  was  enthusiasm  for  the
integration of haptic technology,  with the fourth category of participants noting their  excitement
about the potential fun it could bring. The final group of participants expressed a belief that these
games have the potential to enhance memory and may help prevent dementia. 
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Discussion

Principal Results

The popularity of card games among older adults in China can be attributed to their long cultural
history and acceptance. Chinese playing cards originated in the late Southern Song Dynasty[26] and
have been documented since 1294 during the Yuan Dynasty[27]. Although the exact rules and design
of  early  card  games  remain  unclear,  the  Mahjong  game[28] of  the  late  Ming  Dynasty[29] has
similarities to Indian and European games, highlighting the historical spread of card games across
cultures[30]. This cultural familiarity may have facilitated the widespread adoption of card games
among older adults. Card games have significant health benefits,  particularly in improving sleep
quality. A study of 4,718 older adults showed that 62% reported good sleep quality, and those who
played Mahjong daily were more likely to report better sleep quality than those who did not play
Mahjong[31].

The integration of new technologies, such as artificial intelligence (AI) and haptic feedback, has
further enhanced the appeal of card games to older adults[32]. The multiplayer card game Dou Di
Zhu[33] remains  the  most  popular  game  in  China  with  its  optimal  player  characters,  deck
composition,  and scoring system[34]. Innovations such as haptic feedback in mobile card games
provide a  more realistic  experience,  reduce visual  fatigue,  and encourage older  players to  adopt
digital platforms. In virtual reality (VR)[35], immersive experiences such as CardsVR promote social
interaction and provide realistic haptic sensations, significantly enhancing presence indicators such
as action possibilities, realism, and touch[36].

In-depth interviews revealed that older adults were particularly receptive to vibration-based haptic
feedback. Their familiarity with mobile phone vibrations (e.g., call alerts and message notifications)
also contributed to this preference. In addition, slight vibrations were perceived as comfortable and
beneficial  for  relieving  muscle  stiffness  and  addressing  age-related  muscle  and  joint  mobility
decline[37]. These findings highlight the adaptability of older adults to new technologies when they
combine them with familiar elements.

Haptic  feedback  technology  also  enhances  cognitive  engagement  in  card  games,  offering  great
potential for cognitive intervention. Card games combined with haptic sensations simulate real-world
interactions  and  increase  realism  and  immersion.  This  innovation  is  consistent  with  research
highlighting  the  role  of  card  games  in  maintaining  cognitive  function  and  tracking  cognitive
impairment[9][10][11]. In addition, the slight vibrations in the haptic feedback can further support
cognitive health by reducing physical discomfort and promoting sustained engagement.

Older  adults  of  all  ages  rated  the  combination  of  haptic  feedback and mobile  card  games  as  a
beneficial  innovation.  These  technologies  improve  the  gaming  experience  for  visually  impaired
users[38] and  help  alleviate  vision-related  challenges  associated  with  aging.  By  providing  an
alternative way to receive game information, haptic feedback enhances accessibility and cognitive
stimulation.  Overall,  these innovations suggest that mobile card games with haptic feedback can
have a positive impact on cognitive function and overall quality of life in older adults by promoting
engagement and enjoyment.

Limitations

Several limitations of this study should be acknowledged. First, the sample size was relatively small
and  focused on a  specific  region (Dangtu  County),  which  may  limit  the  generalizability  of  the
findings. Future studies should consider larger and more diverse populations to validate these results.
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Second,  participants had varying levels of  familiarity  with digital  technology,  which could have
influenced  their  preferences  and acceptance  of  haptic  feedback.  Third,  the  study relied  on  self-
reported data, which may be subject to biases. Finally, the study did not assess the long-term effects
of using haptic feedback in serious games on cognitive abilities. Longitudinal studies are needed to
evaluate the sustained impact of this technology on cognitive rehabilitation.

Comparison with Prior Work

This study extends the existing literature by focusing on older adults’ preferences for haptic feedback
in serious card games, an area that remains underexplored. Previous studies have highlighted the
potential  of serious games for cognitive rehabilitation but  often overlook the specific needs and
preferences  of  older  adults[1].  Our findings  are  consistent  with these studies,  demonstrating  the
positive response of interactive technologies on cognitive function[2].However, this study uniquely
identifies  the potential  of  haptic  feedback in  reducing visual  dependence in  older  adults,  a  new
contribution to the field. 

In addition, the high acceptance rate of haptic feedback technology by participants supports previous
findings that older adults are more likely to accept new technologies when they are combined with
familiar activities[3]. This study also builds on the research of Abd-Alrazaq[4] et al. who reported
that  serious  games  can  improve  cognitive  performance  in  older  adults  with  mild  cognitive
impairment[5].  Our  results  suggest  that  haptic  feedback  technology  can  further  enhance  these
benefits by providing a more immersive and accessible gaming experience.

Conclusions

This study investigated the effects of integrating haptic feedback into a mobile serious card game on
cognitive abilities of older adults. The results showed that older adults showed strong interest in this
combination, believing that it could enhance their cognitive abilities while reducing their reliance on
visual information. The uniqueness of this study lies in the integration of haptic feedback technology
with mobile card games to improve cognitive functions without exacerbating visual degradation, a
common problem in traditional  serious  games for  older  adults.  The study concluded that  haptic
feedback-integrated mobile card games provide a new direction for serious games targeting older
adults, effectively supporting cognitive abilities without burdening their sensory organs. However,
limitations include a limited sample size from Dangtu County, China, and the varying digital literacy
of respondents, which may affect the generalizability of the findings.

Future  studies  should expand the  sample  size  to  enhance  the  generalizability  of  the  results  and
explore  the  adaptability  and  preference  of  haptic  feedback  technology  among  older  adults  with
different digital literacy levels. Longitudinal studies are also recommended to evaluate the long-term
effects of haptic feedback mobile card games on cognitive abilities. Such investigations can provide
valuable insights for game developers, rehabilitation institutions, and the development of cognitive
training tools for older adults.
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