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Abstract

In recent years, an increasing number of studies have addressed the older adults' Information and Communication Technol-
ogy acceptance, the majority of which concentrate on the use of computers and the internet. As smartphone use becomes
further integrated into older adults’ daily lives, it is important to investigate how perceptions about and use of smartphones
intersect. This study (1) proposes an extended Technology Acceptance Model and tests the relationships between Perceived
Usefulness, Perceived Ease of Use, Attitude, Behavioural Intention, Self-efficacy, Technology Anxiety, and Social Support
in older adults’ smartphone use by confirmatory factor analysis (CFA); and (2) analyses the specific differences between
primary, medium, and advanced use level groups in each construct by Q-cluster and ANOVAs. We conduct a community-
based survey with a sample of 1,006 older adults in East China. The data demonstrate that the extended model offered a good
explanation of smartphone acceptance among the older adults, and the groups belong to different use levels show significant
difference in all constructs. The findings indicate that digital divide is objectively inevitable in smartphone use, but the older

adults are extremely diverse groups that do not uniformly conform to technology averse stereotypes.

Keywords Smartphone use - Technology Acceptance Model - Older adults - Different use levels

1 Introduction

Today, Information and Communication Technology (ICT)
is playing an essential role in people’s daily lives, including
the lives of older adults [1]. In the last two decades, the capa-
bilities and functions of ICT have significantly advanced,
particularly in terms of mobility and availability [2]. The
smartphone, which has been rated as the most ubiquitous
ICT, is characterised by its advanced capabilities and sophis-
ticated hardware. It offers advanced functions and services
that generally require a touchscreen and progressive com-
puting capabilities, including an advanced mobile operat-
ing system that supports the downloading and running of
applications [3]. With the global rise in ageing populations,
older adults are increasingly using various technologies to
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enhance their quality of life, to maintain health, and to keep
pace with developments in society [4, 5]. Smartphones are
widely adopted by older adults for the purposes of entertain-
ment, health care, online learning, cognitive skill improve-
ment, social interaction, and many others [6]. Smartphones
are today crucial for active engagement in a variety of eve-
ryday life tasks and societal participation [7], and non-use
may lead to digital exclusion and even unequal treatment.

During the COVID-19 pandemic in China, people who
access indoor public spaces (e.g. shopping mall, supermar-
ket, and restaurant) and public transport (e.g. underground
and train) need to show a personal QR code on their smart-
phone as a health certificate. This has created many daily
obstacles for older adults. As this problem emerges, discus-
sion and solution to the digital divide and inequality in their
smartphone use becomes a priority.
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2 Smartphone use and digital divide
in older adults

In China, the smartphone consumer market has been one
of the fastest developing novel markets in the ICT market
since 2000. By the end of 2020, 99.2 per cent of internet
access devices were smartphones, and the number of users
exceeded 932 million, 22.8 per cent of whom were aged 50
and above [8]. Smartphones cannot only become powerful
assistive technologies to help them maintain independ-
ence, social participation, and sense of worth in the face
of declining physical conditions or limited capabilities [2,
9, 10], but also offer new and empowering opportunities to
improve well-being and quality of life [1, 11].

With the increase of older adult engagement, social ste-
reotypes reinforce the problematic generalization that they
cannot master smartphones easily [12]. Age-related prob-
lems, such as declining eyesight and arthritis, are major
challenges to overcome when viewing phone screens and
using keypads. These have brought about a significant age-
based divide between the young and the old [12, 13]. The
existing differences in the ways that individuals use and
accept their ICTs and innovative technologies are associ-
ated with characterizations termed as ‘the digital divide’,
and unequal access to smartphones has led to significant
inequalities in benefit from the digital environment [13,
14]. For older adults, the digital divide in smartphone use
is mainly reflected in financial obstacles, lack of access
to related skills, lack of self-confidence, cognitive anxi-
ety, and worries about difficulties in finding assistance or
support [15, 16]. Smartphone may exacerbate existing
individual anxiety [17], sources of inequality and social
exclusion [9].

3 Model and hypotheses development
of smartphone use

3.1 Technology acceptance model

Bearing in mind the benefits and drawbacks of ICT use of
older adults, many studies have attempted to identify the
impact factors and evaluate the effects of ICT acceptance.
In the last few decades, the research interest in address-
ing this phenomenon has resulted in the development of
numerous theories and models of technology acceptance
and its effective usage [18]. The Technology Acceptance
Model (TAM) and its extension are the measurement most
commonly used by scholars [10, 11, 17]. TAM, originally
introduced by Fred Davis [19, 20], is based on the Theory
of Reasonable Action (TRA) proposed by Fishbein and
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Ajzen [21] and the Theory of Planned Behaviour (TPB)
developed by Ajzen [22]. It is a dominant model used to
clarify and anticipate the effects on individuals of tech-
nology acceptance [16]. In the basic TAM, Perceived
Usefulness and Perceived Ease of Use are indicated as
fundamental and distinct constructs that are influential in
decisions about whether to use information technology
[10, 19], and play a mediating role in the complex relation-
ship between system characteristics (external constructs)
and potential system usage (attitude and behavioural inten-
tion) [23]. Henceforth, in some studies, the extensive ver-
sions of TAM have also been proposed to adapt to different
research objectives, such as by adding constructs such as
Effort Expectancy, Learning Difficulty Perception, and
Social Influence [2, 15].

Considering the existing literature and the primary goals
of our study, three corresponding study questions were
formulated:

e [s the proposed extended TAM suitable in older adult
smartphone use?

e How do the additional constructs (Self-efficacy, Technol-
ogy Anxiety, and Social Support) affect older adults in
smartphone use?

e [s there any difference between different smartphone use
levels on each construct?

The hypotheses of the basic TAM are:

H1 Perceived Usefulness has a positive impact on attitudes
towards smartphone use for older adults

H2a Perceived Ease of Use has a positive impact on Per-
ceived Usefulness for older adults

H2b Perceived Ease of Use has a positive impact on Attitude
for older adults

H3 Attitude has a positive impact on Behavioural Intention
for older adults.

3.2 Additional Constructs and Hypotheses

The main focus of TAM is to explain the determinants of
technology use in different groups of participants in dif-
ferent contexts [16]. It is a frequently employed model to
systematically investigate the use and acceptance of ICT
by older adults [16, 24]. Therefore, in this study, some
external constructs which are supposed to have an impact
on older adults’ smartphone acceptance are proposed and
verified in an extended version of the TAM. Self-efficacy
is defined as the belief in one’s capabilities to organise and
execute the courses of action required to produce given
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attainments [25]. It involves forward thinking about judg-
ments based on beliefs about personal capability [26].
In the present study, Self-efficacy refers to the belief of
older adults that they could complete a specific task (with
a smartphone) given a set of circumstances. It has been
considered as an antecedent of Perceived Ease of Use and
Perceived Usefulness in many studies [27, 28]. Consider-
ing the previous outcomes, Self-efficacy is hypothesised to
have a positive relationship with Perceived Usefulness and
Perceived Ease of Use in our study:

H4a Self-efficacy has a positive impact on Perceived Useful-
ness for older adults

H4b Self-efficacy has a positive impact on Perceived Ease
of Use for older adults.

Technology Anxiety refers to all digital technology-
related negative emotions or feelings and is another com-
monly used antecedent factor in the TAM [27, 28]. It
occurs due to the lack of prior experience in effectively
controlling technology [29], and specifically focuses on
the user’s sense of fear, apprehension, and hope regard-
ing their ability and willingness to adopt technology-
related tools [30, 31]. Technology Anxiety is one of the
most prominent features of stereotypes of technology use
in older adults, and it could be easily extended to apply in
smartphone acceptance. In accordance with prior studies
[1, 16, 32], we postulate a negative relationship between
Technology Anxiety and Perceived Ease of Use, as well
as between Technology Anxiety and Perceived Usefulness:

H5a Technology Anxiety has a negative impact on Perceived
Usefulness for older adults

H5b Technology Anxiety has a negative impact on Perceived
Ease of Use for older adults.

Social Support refers to the provision by social net-
works of psychological and material resources to
strengthen one’s ability to cope with technological stress
and problems [1, 11, 33]. According to previous studies on
the adoption of ICT by older adults, it is usually provided
by family members and peers [28, 34, 35], in the form of
instrumental support, informational support, emotional
support, and appraisal support [36]. Norms and values that
exist in Social Support create social influence or facili-
tate environments that affect the attitudes and behavioural
intentions in technology acceptance [1, 37]. Based on
these, the present study proposes that Social Support has
a positive impact on Perceived Ease of Use, Attitude, and
Behavioural Intention:

H6a Social Support has a positive impact on Perceived Ease
of Use for older adults

H6b Social Support has a positive impact on Attitude for
older adults

H6c Social Support has a positive impact on Behavioural
Intention for older adults.

Summarizing our assumptions as described above, the
extended version of TAM is regarded as a framework for
our exploration of the three study questions and it furthers
the hypothetical construct interrelations which are tested in
our study.

4 Method
4.1 Instruments

The study consisted of two main instruments: demograph-
ics and the TAM questionnaire. For demographics, partici-
pants were asked about their gender, age, education level,
economic status, living arrangement, smartphone price,
and smartphone Actual Use (AU) details. These data aimed
to precisely describe the sample, give a snapshot of par-
ticipants’ current situations, and to prepare for investigat-
ing and grading smartphone AU. From simple to complex,
the function of smartphones was classified into five groups
[2], namely AU 1: social and communication (e.g. mak-
ing a phone call, text messaging, WeChat, or QQ), AU 2:
information inquiry (e.g. mapping, reading online news, or
e-learning), AU 3: entertainment (e.g. taking photos, film-
ing videos, or playing games), AU 4: business and economy
(e.g. e-payment or e-banking), AU 5: artificial intelligence
operation (e.g. smart home system or health monitoring).
Based on the frequency of use, each group was valued on a
5-point Likert scale ranging from 1 (never) to 5 (frequently).

Most of the adopted scales and items in the TAM ques-
tionnaire have been widely used and validated in previ-
ous empirical studies using the TAM [16, 19, 23, 38, 39].
The final version of the questionnaire comprised 27 items
(Table 1) and the response to each item was measured on a
5-point Likert scale ranging from 1 (strongly disagree) to
5 (strongly agree). In order to provide an optimal range of
response categories among older adults, the 5-point scale
was presented by using a visual analogue format that had
graphic scaling with interval values from 1 to 5 [17, 40, 41].
No open-ended questions were asked.

The language of the instrument was Chinese. In order to
ensure maximum precision in the translation of items, we
invited a Chinese-English translator to supervise the prepara-
tion of the instrument. We also conducted a pre-interview with
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Table 1 Constructs of the instrument

Constructs Sample of items

Source

Perceived Usefulness

Perceived Ease of Use

Using a smartphone would make it easier to do my daily life activities

Learning to use a smartphone would be easy for me

[19, 20, 23, 39]
(19, 20, 23, 39]

Attitude Using a smartphone is a good idea [23,39]
Behavioural Intention I intend to use a smartphone more in my daily life [23, 39]
Self-efficacy I could complete a task using a smartphone if there is someone to demonstrate how  [27, 28]
Technology Anxiety I feel apprehensive about using a smartphone [1, 16,27, 28, 32]

Social Support

My family supports that I should use a smartphone

[1, 23, 28, 34, 35]

five participants to check whether the items of the instrument
could be understood by older adults clearly. Some expressions
were reviewed and revised according to the pre-interview
results.

4.2 Data collection and participants

Data were collected through community-based surveys con-
ducted in East China between October and December 2020.
Forty-two community centres for older adults (e.g. learning
centres and activity centres) were selected as the survey sites.
In China, community centres are the most popular places for
social activities of both urban and rural older adults. The activ-
ities in the college were organised and funded by the munici-
pal government. Therefore, with the assistance of community
centre officials and employed investigators, we collected the
data when the older adults gathered there for exercise and
social networking. In accordance with Chinese retirement
policy (50 for female, 55 for male) and previous studies [42],
the inclusion criteria for the participants were that they were
over 50 years old, meanwhile, owning a smartphone or having
smartphone operation experience.

Before data collection, training and instruction was pro-
vided to the investigators to familiarise them with the question-
naire and ensure standardised procedures across settings. The
researchers also monitored the data collection process using
random checks. The participants were asked to complete a
questionnaire, and either paper or electronic forms were avail-
able. It took approximately 10 min on average to complete the
questionnaire. Prior to beginning the study, ethics approval
was obtained from the University Ethics Committee. Partici-
pants were informed of the objectives of the study, procedures
for data collection, confidentiality, and the right to withdraw at
any time and to decline to answer any of the questions.

5 Results

The study sample consisted of 1,006 participants aged over
50 years old from 42 community centres (Mean=59.01,
SD=6.401). Nearly half were between 50 and 59 years old
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(57.36%), 34.39 per cent were between 60 and 69 years old,
and 8.25 per cent were aged over 70. The sample comprised
of 41.75 per cent males and 58.25 per cent females. Less
than one tenth of the sample (8.05%) reported that they had
completed primary school, more than half (67%) finished
secondary school, and the rest (24.95%) had tertiary educa-
tion. With reference to the subjective measure of economic
status, nearly one-third (31.91%) identified themselves as
““rich’’, 64.51 per cent identified themselves as “medium”,
and 3.58 per cent viewed themselves as “poor” More than
500 participants (53.28%) lived in urban areas, 27.04 per
cent lived in suburban areas and towns, and 19.68 per cent
lived in villages and in the countryside. As for the smart-
phone price, 47.32 per cent of them was in the range of
1001- 3000 CNY (n=476), 47.71 per cent was above 3001
CNY (n=480), and the last 4.97 per cent was less than 1000
CNY (n=50). More than half of the sample lived together
with two or more generations (n=560). The average years
of use was 5.17 (SD=5.20).

5.1 Measurement Model

A confirmatory factor analysis (CFA) was conducted on
the survey data using AMOS 23 to determine whether the
seven-constructs measurement model fit the data well. The
Kaiser—Meyer—Olkin index of the model was considered
appropriate (KMO=0.913, X2 =11,618.595, DF=351,
P <0.001). The item loadings of the seven constructs ranged
from 0.638 to 0.869, which all exceeded the recommended
threshold of 0.6 [43]. The reliability of the constructs (CR)
was also guaranteed since the values of Cronbach’s x were
all above 0.6 [44]. We checked the convergent validity and
discriminant validity of the constructs by using the param-
eter of average variance extracted (AVE). With reference to
Fornell and Larcker’s criterion [45], the values of AVE were
all above the minimum value of 0.5, and the correlation coef-
ficients between two constructs were all less than the square
root of each construct’s AVE (Table 2). The results of CFA
also reconfirmed the validity of the model. We found that the
model fit our data well (X2 =1167.423, DF=303, P<0.000,
NFI=0.901, TLI=0.912, CFI=0.924, RMSEA =0.053).
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I}alleal(i.‘( 2 Discriminant validity PU PEOU ATT BI SS TA SE

PU 0.787

PEOU 0.691 0.764

ATT 0.777 0.693 0.806

BI 0.688 0.548 0.758 0.810

SS 0.569 0.577 0.651 0.615 0.758

TA -0.119 -0.215 —0.079 —0.051 0.112 0.761

SE 0.526 0.444 0.642 0.575 0.556 0.201 0.798

PU: Perceived Usefulness, PEOU: Perceived Ease of Use, SE: Self-efficacy, ATT: Attitude, BI: Behav-

ioural Intention, SS: Social Support

Table 3 Structural model hypotheses

Construct Path Path coeffi- p value  Supported
cients
H1 PU —>ATT 0.618 p<0.001 Yes
H2a PEOU —>PU 0.531 p <0.001 Yes
H2b PEOU 0.096 0.066 No
—>ATT
H3 ATT —>BI 0.666 p <0.001 Yes
H4a SE —>PU 0.369 p <0.001 Yes
H4b SE —>PEOU 0.225 p <0.001 Yes
H5a TA —>PU —-0.087 0.001 Yes
H5b TA —>PEOU -0.314 p <0.001 Yes
Hé6a SS —>PEOU 0.49 p <0.001 Yes
H6b SS —>ATT 0.28 p <0.001 Yes
Héc SS —>BI 0.182 p <0.001 Yes

PU: Perceived Usefulness, PEOU: Perceived Ease of Use, SE: Self-
efficacy, ATT: Attitude, BI: Behavioural Intention, SS: Social Support

5.2 Structural model

The structural model was tested with path coefficients ()
and significance values (p). As displayed in Table 3, hypoth-
eses 1-3 indicated the relationships within the basic TAM
and all the hypotheses were supported except for Hypothesis
2b, which predicted that Perceived Ease of Use did not have
a direct impact on Attitude towards smartphone use (H2b:
p=0.096, p=0.066). This result was opposed to the basic
TAM proposed by Davis [19]; however, it is consistent with
some prior studies which claimed that perceived ease of use
had no direct impact on users’ attitude towards accepting
new technologies such as smart watches, e-learning systems,
and desktop computers.

Hypotheses 4a and 4b dealt with the relationships
between Self-efficacy and the TAM. Self-efficacy had a posi-
tive impact on both Perceived Usefulness (H4a: #=0.369,
p <0.001) and Perceived Ease of Use (H4b: f=0.225,
p <0.001). Hypotheses 5a and 5b were concerned with
the relationships between Technology Anxiety and the
TAM. Technology Anxiety had a negative impact on both

Perceived Usefulness (H5a: p=-0.087, p <0.01) and Per-
ceived ease of Use (H5b: f=-0.314, p <0.001). Hypotheses
6a to 6¢ were related to the relationships between Social
Support and the TAM. Social Support had a positive impact
on Perceived Ease of Use (H6a: f=0.49, p <0.001), Atti-
tude towards use (H6b: p=0.28, p<0.001), and Behavioural
Intention (H6c: f=0.182, p <0.001) (Fig. 1).

5.3 Smartphone AU levels

In the variable of smartphone AU, the majority of par-
ticipants engaged “frequently” in AU 1 (87.28%), AU 2
(77.14%), AU 3 (74.35%), and AU 4 (71.07%), but less than
20 per cent engaged in AU 5 (16.51%). The proportion of
participants that chose “often” ranged from 12.23 per cent
(AU 1) to 35.59 per cent (AU 5). In respect to the function
of AU 3, AU 4, and AU 5, 0.30 per cent, 1.59 per cent,
and 16.00 per cent of participants, respectively, reported
that they had “never” tried. The diagrams are illustrated in
Fig. 2. Cluster analysis was a method of grouping samples, it
could objectively reflect the inner syntagmatic relations [46].
Q-cluster referred to the hierarchical cluster analysis [47,
48]. In this study, after applying the Q-cluster by SPSS 23,
the participants with similar engagement in smartphone AU
was graded into three levels (clusters): primary level (n=45,
4.47%), medium level (n=331, 32.91%), and advanced level
(n=630, 62.62%).

One-way univariate analyses of variance (ANOVAs)
were conducted to evaluate all the constructs for the three
levels of smartphone use. Significant results were followed
up with Tukey’s post hoc group mean comparisons. The
ANOVAs results indicated significant differences between
the three levels in Perceived Usefulness (F(2,1003)=89.617,
p <0.001, yp>=0.152), Perceived Ease of Use
(F(2,1003)=208.971, p <0.001, np*>=0.294), Attitude
(F(2,1003)=100.661, p<0.001, np* =0.167), Behavioural
Intention (F(2,1003)=102.462, p <0.001, np>=0.170),
Self-efficacy (F(2,1003)=28.435, p<0.001, np*=0.054),
Technology Anxiety (F(2,1003)=12.958, p<0.001,
np*=0.025), and Social Support (F(2,1003)=89.617,
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p<0.001, yp*=0.152). The results of Tukey’s post hoc pair-
wise comparison (Table 4) indicated that, for the constructs
of Perceived Usefulness, Perceived Ease of Use, Attitude,
Behavioural Intention, and Social Support, the means of

Additional Constructs

the three smartphone AU levels differed from one another
significantly, and increased gradually from the primary to
the advanced level. For the construct of Self-efficacy, the
means of the levels also ranked in ascending order, but the

777777777777777777777777777777777777777777777777777777777777777777
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Fig. 1 The structural model. Note. *p <0.05; **p <0.01; ***¥p <0.001
Fig.2 An overview of the 1000
smartphone actual use in five
groups 800
600
400
200 I
: . e __n 1
AU 1 AU 2 AU 3 AU 4 AU S
Enever Mseldom ®sometimes ©often M frequently
Table 4 Group means on Smartphone actual use level
measures of smartphone
acceptance model constructs Measure Primary Medium Advanced
M SD M SD M SD
PU 16.56,,."" 2.14 1820, 1.57 19.19,, . 1.04
PEOU 12,78, 2.78 1556, 2.03 17.42,, . 1.67
ATT 11.82,, . 2.01 13.00,,,." 1.42 13.98,,." 1.20
BI 12.80,, . 1.85 13.93,,." 1.21 1459, 0.73
SE 16.98,"" 2.54 17.68," 2.15 18.55,," 1.92
TA 16.96," 3.05 16.07," 3.34 14.96,, 4.10
SS 23.96, 40 3.26 25670 242 2737, pe 2.20

Means in a row sharing subscripts (i.e. a, b, ¢) were found to significantly differ from each other in Tukey’s
post hoc mean comparisons. Larger means indicate greater levels of each respective construct. *p <0.05,
**p<0.01, ***¥p<0.001. PU: Perceived Usefulness, PEOU: Perceived Ease of Use, SE: Self-efficacy,
ATT: Attitude, BI: Behavioural Intention, SS: Social Support
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difference between the primary and the medium level was
not significant. For the construct of Technology Anxiety, the
higher the use level, the lower the technology anxiety, but
the difference between the primary and the medium level
was not significant.

6 Discussion

The study proved the fitness of extended TAM in smart-
phone use, and calculated the effects of additional constructs
(i.e. Self-efficacy, Technology Anxiety, and Social Support).
Besides, with reference to each additional construct, the
study analysed the use level differences among older adults.

Specifically, it confirmed that Self-efficacy positively pre-
dicted the older adults’ Perceived Usefulness and Perceived
Ease of Use of smartphones. This finding coincided with
most of the previous studies on ICT acceptance [17, 23].
Moreover, the sense of Self-efficacy enhanced gradually
with the upgrades of the use levels, and the older adults with
higher self-efficacy were more likely to find smartphones
useful and easy to use [49, 50]. The results also revealed
that Technology Anxiety had a direct negative relationship
with either Perceived Usefulness or Perceived Ease of Use
in smartphone use. It is indisputable that older adults who
were worried and apprehensive about using smartphones
would find it harder to recognise their usefulness. Specifi-
cally, a sense of fear and apprehension could restrict older
adults’ acceptance of new technology efficiently and effec-
tively [28]. The outcomes mentioned above highlighted the
significance of emotional states, as well as the crucial value
of technology anxiety in older adult’s smartphone use.

The study also found that Social Support positively pre-
dicted older adults’ Perceived Ease of Use. In the case of
older adults’ social network characteristics, we introduced
family and peer support as constituent factors of social sup-
port and the results provide more contextual evidence that
older adults who engaged in high levels of interaction with
family members and peers could effectively reduce their dif-
ficulties with smartphone use. It coincided with previous
studies in which the home and community were highlighted
as the preferred place for ICT use and skills improvement
[13, 51-55]. The availability of social support from family
members, as well as peer-to-peer assistance and encourage-
ment, could compel active engagement with new technolo-
gies [13, 56-58]. Our results specified the influential factors
and proved that only the combination of family and commu-
nity items could cover the factors of instrumental support,
informational support, emotional support, appraisal support,
and socializing [11, 36, 59], and could significantly improve
the efficiency of smartphone use of older adults.

Although most of TAM related studies revealed that
perceived ease of use positively predicted users’ attitudes

towards new technology acceptance, our results show that
this relationship was not suitable for older adults. This
might be because ‘age-friendly’ was the basic principle
and premise in older adult-oriented ICT design [15, 60].
An age-friendly design was defined as one that satisfied the
following objectives: (a) addressed older adults' basic needs
(e.g. communication) and promoted their social engagement;
(b) optimized and simplified ICT operation; and (c) maxi-
mized digital independence by providing opportunities and
offering support. In China, on account of the rapid ageing,
many mobile phone manufacturers had especially developed
“smartphone for the older adults” (& AF-#l). The visual
issues, haptic issues, and various elements of textual inter-
face were all taken into account when these smartphones
were designed. Specifically, the screen size should be large,
the audio system should be particularly set up, and the oper-
ating system should be convenient. Moreover, there was no
rigid requirement or assessment standard before and after
they used the smartphones, so they could purchase and oper-
ate the smartphones within their capabilities [60]. This point
of view was supported by our investigation of the five AU
groups which indicated that use frequency decreased accord-
ing to operation complexity.

In addition to the extended TAM model, the other two
innovations were the fact that grading and grouping of older
adults was based on smartphone use, and that the compari-
son of group differences for the seven constructs was con-
ducted by statistical methods. One of the most noteworthy
findings was that, in older adults’ smartphone use, the sense
of technology anxiety could not be eliminated completely
but it would decrease with the use level upgrade, namely,
the more skilled the older adults were, the more relaxed
they could be. This finding cohered with the views that the
more ICT exposure an individual had, the more comfortable
she/he became and the greater likelihood for continued use
[52, 57, 58]. Moreover, most previous studies were based
on qualitative methods (e.g. in-depth interviews) and the
grading of use levels also depended on subjective judgement
[10]. Our attempt was a continuation of and complement to
previous studies.

7 Conclusion and limitations

This study proposed an extended smartphone acceptance
model of older adults by adding constructs of Self-efficacy,
Technology Anxiety, and Social Support. Meanwhile,
through Q-cluster analysis and ANOVAs, we graded the
participants into three levels and compared their specific
differences. Notably, older adult was a diverse group and
did not uniformly conform to technology averse stereotypes.
Digital divide and digital inequality had not prevented them

@ Springer



210

Universal Access in the Information Society (2024) 23:203-212

from learning and accepting new technologies, as well as
new ways of life.

The study not only made a theoretical contribution to the
existing literature but also has practical implications. It was
consistent with the practical problems and digital ageing
trends in many countries, and the findings provide a ref-
erence for future research priorities and policy decisions,
such as for instance, how to create a distinct and multiple
ICT training mechanism for various older adult subgroups;
how to provide tailored, affordable, and encouraging train-
ing opportunities to older adults at convenient locations and
preferred time; or how to facilitate the combination of inter-
generation support and peer-to-peer assistance.

With the help of community centre officials and employed
investigators, we removed many obstacles, but still encoun-
tered practical difficulties and limitations, such as applying
the questionnaire with older adults who were unfamiliar with
filling in a 5-point Likert questionnaire. Only older adults
who lived in communities were included in the sample
frame; there was no coverage of those who lived in villages
or the countryside. Moreover, the age inclusion criterion for
the participants (over 50 years old) was based on the national
retirement and pension policies, and it might not be transfer-
able to social contexts outside China.
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