
Frontiers in Public Health 01 frontiersin.org

Sex-specific factors associated 
with acceptance of smartwatches 
among urban older adults: the 
Itabashi longitudinal study on 
aging
Naoki Deguchi 1, Yosuke Osuka 1,2, Narumi Kojima 1, 
Keiko Motokawa 1, Masanori Iwasaki 3, Hiroki Inagaki 1, 
Fumiko Miyamae 1, Tsuyoshi Okamura 1, Hirohiko Hirano 1, 
Shuichi Awata 4 and Hiroyuki Sasai 1*
1 Research Team for Promoting Independence and Mental Health, Tokyo Metropolitan Institute for 
Geriatrics and Gerontology, Tokyo, Japan, 2 Department of Frailty Research, Center for Gerontology 
and Social Science, Research Institute, National Center for Geriatrics and Gerontology, Obu, Japan, 
3 Division of Preventive Dentistry, Department of Oral Health Science, Graduate School of Dental 
Medicine, Hokkaido University, Sapporo, Japan, 4 Integrated Research Initiative for Living Well with 
Dementia, Tokyo Metropolitan Institute for Geriatrics and Gerontology, Tokyo, Japan

Smartwatches (SW) are wearable devices that support daily life and monitor an 
individual’s health and activity status. This information is utilized to promote 
behavior modification, which could help prevent chronic diseases and manage 
the health of older adults. Despite being interested in SWs, older adults tend to 
decrease their SW usage as they age. Therefore, understanding the acceptance 
of SWs among older individuals can facilitate individual health management 
through digital health technology. This study investigated the factors associated 
with the acceptance of SWs among older adults in Japan and the variations in 
the factors by sex. This study utilized data from the 2022 Itabashi Longitudinal 
Study on Aging, an ongoing cohort study conducted by the Tokyo Metropolitan 
Institute for Geriatrics and Gerontology. We  included 899 eligible individuals 
aged ≥65  years. Participants were classified into three groups: possessing SW 
(possessor group), not possessing SW but interested in possession in the future 
(interest group), and not interested in possession in the future (non-interest 
group) using a self-administered questionnaire. The level of SW acceptance was 
operationally defined as follows: low (non-interest group), medium (interest 
group), and high (possessor group). Further, we  evaluated the association of 
acceptance and purchase intentions of SWs with sociodemographic variables, 
technology literacy, and health variables. Among the participants, 4.2% possessed 
SWs, with no significant sex difference (men, 4.2%; women, 4.3%). Among men, 
age  <  75  years, obesity, diabetes, and dyslipidemia were significantly associated 
with SW acceptance level. Contrastingly, among women, age  <  75  years, living 
alone, higher household income, and a high score for new device use in the 
technology literacy category were significantly associated with SW acceptance 
level. Health-related factors were associated with SW acceptance in men, 
while technology literacy and sociodemographic factors were associated with 
SW acceptance in women. Our findings may inform the development of sex-
specific interventions and policies for increasing SW utilization among older 
adults in Japan.
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1 Introduction

Smartwatches (SW) are widely recognized as wearable devices 
that support daily life. According to the Allied Market Research (1), 
the market size of SW was estimated at $206.4 billion in 2019 and is 
projected to reach $963.1 billion by 2027. SW are small, autonomous, 
and non-invasive devices that typically house an accelerometer; they 
can provide physiological indicators (2). Real-time health information 
tracking by SW provides useful information that can prompt adopting 
appropriate daily activities and behaviors. These benefits may help 
prevent diseases and promote health among older adults (3–8).

Although >60% of older adults are interested in SW, only a small 
proportion are actual users (9). For nonusers, the barriers to SW use 
can be  an obstacle to promoting self-management of health (10). 
Therefore, elucidating factors related to SW acceptance and purchase 
intentions among older adults may help promote effective health 
management using digital health technologies.

Acceptance of SW is influenced by sex (11), race and cultural 
background (12). Therefore, to increase the usage of SW, sex- and 
race-specific analyses are needed. Moreover, sex differences in 
acceptance and purchase intentions of SW among older Japanese 
individuals remain unclear.

Therefore, we aimed to investigate the factors associated with the 
acceptance and purchase intentions of SWs among older adults in 
Japan. We also examined how those factors vary by sex.

2 Methods

2.1 Study design and participants

This cross-sectional study used data from the 2022 Itabashi 
Longitudinal Study on Aging, an ongoing cohort study conducted by 
the Tokyo Metropolitan Institute for Geriatrics and Gerontology. 
Itabashi is one of 23 special wards of Tokyo, Japan, with an area of 
32.22 km2, a total population of 583,608 (population density 18,113/
km2, as of 1 April 2023) and is formed from 134 districts. Within the 
Itabashi ward, Takashimadaira is a separate area. Due to urban 
planning and other factors, it has a higher aging population percentage 
and single older adult households than the other parts of Itabashi ward 
(13). The Itabashi Longitudinal Study on Aging is a comprehensive 
survey of individuals aged ≥65 years living in 37 districts of the 
Itabashi ward, including the Takashimadaira area.

A random mail survey was conducted among 10,812 residents in 
the designated areas, resulting in 3,897 respondents who were 
subsequently invited to participate in an on-site field survey. From this 

group, 1,143 individuals participated in the field survey. Among the 
participants, 162 individuals were excluded due to difficulties in 
activities of daily living (n = 7), a Mini-Mental State Examination 
(MMSE) score < 23 (n = 95), and a dementia diagnosis (n = 60). 
Additionally, 82 individuals were excluded due to missing data. 
Ultimately, 899 individuals were included (Figure 1).

2.2 Possession of SW and purchase 
intentions among non-possessors

We assessed the possession of SW and purchase intentions among 
non-possessors. Specifically, the following questions were asked: “Do 
you have a smartwatch? If not, would you  like to have one in the 
future?” Responses were categorized into three groups: “I have one” 
(possessor group), “I do not have one but would like to have one in the 
future” (interest group), and “I do not have one and do not want to 
have either in the future” (non-interest group) (Figure 2). The level of 
SW acceptance was operationally defined as follows: low (non-interest 
group), medium (interest group), and high (possessor group). Further, 
purchase intentions were categorized as low (non-interest group), and 
high (interest group).

2.3 Factors related to the level of 
acceptance and purchase intentions in SW

Based on a previous research model for wearable device use 
among older adults (14), we examined categories related to interest in 
SW, including socio-demographics, technology literacy, and health 
variables. The sociodemographic characteristics included age, 
education, employment status, household income, and cohabitation 
status. Technology literacy refers to the ability to use new devices to 
obtain information for life management. The technology literacy 
section of the survey also comprised social participation and 
interaction opportunities that influence the acceptance of wearable 
devices (15). Health variables were assessed based on lifestyle (physical 
activity, dietary diversity, and sleep quality), obesity and chronic 
diseases (high blood pressure, diabetes, and dyslipidemia), general 
health status (subjective health status, mild cognitive decline, and 
depressive symptoms), and the walking speed test.

2.4 Socio-demographics

Age was dichotomized using a threshold of 75 years. Education 
was categorized into high school or lower, junior college or 
vocational school, college or higher, and other options, with high 
school or lower being the threshold. Employment status was 
categorized into full-time (working ≥35 h per week), part-time 
(working <35 h per week), and unemployed, with employed or 

Abbreviations: SW, Smartwatches; MMSE, Mini-Mental State Examination; JST-IC, 

Japan Science and Technology Agency’s Index of Competence; PSQI-J, Japanese 

version of the Pittsburgh Sleep Quality Index.
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unemployed being the thresholds. Household income (JPY) was 
categorized as follows: no income; < 1 million; 1–3 million; 3–7 
million; 7–10 million; and ≥ 10 million. Previous studies reported 
that the top 9.7% of older households have household incomes 
above $75 K or more and that SW ownership is higher in this group 
(14). In this study, we used JPY 7 million (Approximately $50 K at 
the current exchange rate), the upper tier of household income 
similar to previous studies, as the reference value and divided it 
into two values: ≥ 7 million and < 7 million yen (16). Cohabitation 
status was dichotomized as living alone or not.

2.5 Technology literacy

Wel used the Japan Science and Technology Agency’s Index of 
Competence (JST–IC), which assesses the ability of older adults to live 
independently or engage in proactive activities (17, 18). Technology 
literacy was assessed in terms of the following areas: technology usage 
(ability to use technology equipment), information practice (ability to 
gather information on health, literacy, and public interest), life 

management (ability to manage one’s own and family’s life and 
expenses), and social engagement (represents the level of interest in 
community or volunteer activities). The JST–IC score ranges from 
0–18, with a higher score indicating more engagement. The 
participants were asked about socializing opportunities: “How often 
do you meet or go out with friends or neighbors?” Responses were 
categorized as less than once a month or never and once a month 
or more.

2.6 Health variables

Physical activity was determined by responses to questions about 
the frequency of participation in (1) walking/light exercise and (2) 
regular exercise/sports during the week: daily, at least 5–6 days/week, 
at least 2–4 days/week, at least once/less than once/week, or no 
exercise at all. The criterion for physical inactivity was both answers 
were ‘less than once/week’ for (1) walking/light exercise and (2) 
regular exercise/sports, otherwise ‘physically active’ (19).

Dietary diversity was assessed using the Dietary Variety Score (20) 
based on 10 food items: meat, fish/shellfish, eggs, milk, soybean 
products, green/yellow vegetables, potatoes, fruit, seaweed, and fats/
oils. One point was assigned in case of an affirmative response to 
eating a food item “almost every day”; otherwise, zero points were 
assigned. The total score ranged from 0 to 10, with scores ≥7 
considered high (21).

Sleep quality was measured using the Japanese version of the 
18-item Pittsburgh Sleep Quality Index (22, 23), with a score of ≥6 
indicating poor sleep quality.

Obesity was indicated by a body mass index ≥25 based on the 
Japanese guidelines (24). The history of chronic diseases (high blood 
pressure, diabetes, and dyslipidemia) was assessed through interviews 
conducted by experienced nurses.

Subjective health status was assessed using the following question: 
“Generally, which of the following phrases best describes your health?” 

FIGURE 1

Study flowchart.

FIGURE 2

Flow of smartwatch acceptance and willingness to purchase.
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Responses were categorized as “very healthy,” “healthy,” “fair,” 
“unhealthy,” and “very unhealthy,” with “very healthy” and “healthy” 
indicating good health.

Cognitive decline was assessed based on the MMSE (25), with a 
scores <27 indicating a mild cognitive decline.

Depressive symptoms were assessed using the 15-item Japanese 
version of the Geriatric Depression Scale (26, 27), with scores ≥5 
indicating the presence of depressive symptoms.

The 5-m walking test was performed at a normal walking speed 
in an 11-m walking course, which comprised a 5-m measurement 
section sandwiched by two 3-m preliminary courses (28). The walking 
time (in seconds) in the 5-m measurement section was measured 
using a stopwatch. Walking speed was calculated by dividing the 
distance in the 5-m section by the walking time, with a threshold 
walking speed of 1.0 m/s.

2.7 Statistical analysis

We described participant characteristics according to the 
possessor group, interest group, and non-interest group. A chi-square 
test was used to analyze sex differences in the possessors (possessor 
group and non-possessors: a total of interest and non-interest group) 
and willingness to purchase (interest and non-interest group). To 
clarify factors related to level of acceptance in SW, we  conducted 
ordinal logistic regression analyses, with to level of acceptance in SW 
as the dependent variable and demographics, technology literacy, and 
health variables as the explanatory variables. We  adjusted for the 
region (“Takashimadaira area” and “outside Takashimadaira area”) as 
a confounding variable. Additionally, we conducted binomial logistic 
regression analyses for interest and non-interest groups to examine 
intentions for purchasing SW among non-possessors. All results are 
presented as the adjusted odds ratio and 95% confidence intervals. 
Statistical significance was set at p < 0.05. Statistical analyses were 
performed using SPSS version 28.0 (IBM Corp., Armonk, NY, 
United States).

3 Results

3.1 Characteristics

The mean age of the included older adults was 77.7 ± 5.0 years; 
54.5% of the participants were women. There were 38 (4.2%) SW 
possessors (Table 1). Among 861 (95.8%) non-possessors, 193 (21.5%) 
participants were in the interest groups. Additionally, the interest 
group had a higher proportion of women (25.2%) than men (19.1%) 
(p = 0.035). However, there was no significant between-sex difference 
in the proportion of SW possessors (men, 4.2%; women, 4.3%; 
p = 0.924).

3.2 Level of acceptance in SW

Table  2 summarizes the factors related to SW acceptance. 
Overall, the level of acceptance of SW was significantly associated 
with younger age (< 75 years), diabetes, and high scores for new 
device use and gathering information. Among men, younger age, 

obesity, diabetes, and dyslipidemia were significantly associated 
with SW acceptance. Contrastingly, among women, younger age, 
living alone, a high score for new device use was significantly 
associated with SW acceptance. Household income of <7 million 
yen for men and ≥ 7 million yen for women were associated with 
higher levels of SW acceptance.

3.3 Purchase intention for SW among 
non-possessors

Table 3 summarizes the factors related to purchase intentions for 
SW among non-possessors. In the overall population, younger age, 
diabetes, and high scores for new device use and gathering information 
were associated with high purchase intentions for SW. Among men, 
younger age, a household income <7 million yen, obesity, diabetes, 
and dyslipidemia were associated with high purchase intentions. In 
contrast, living alone and high scores for new device use and gathering 
information were associated with high purchase intentions 
among women.

4 Discussion

In the overall population, age, intellectual tasks, intellectual 
curiosity of technology literacy, and diabetes were associated with 
SW acceptance. Among men, health variables such as obesity, 
diabetes, and dyslipidemia were associated with SW acceptance. 
Contrastingly, demographic factors such as the ability to use 
technology, living alone, and household income were associated with 
high acceptance among women. In both sexes, age < 75 years was 
related to a high level of SW acceptance. Regarding purchase 
intentions, a similar trend was observed for men. However, among 
women, age or household income were not related to purchase 
intentions; instead, a high score for information-gathering skills was 
a factor in purchase intentions. Taken together, sex-specific 
interventions are warranted to increase acceptance and purchase 
intentions for SW.

4.1 The proportion of SW possessors 
among older adult individuals in Japan

Previous research suggests that the proportion of SW 
ownership is significantly lower among older adults than among 
younger individuals (29). Surveys exclusively on older populations 
in the United States and Canada found ownership proportions of 
17.5% (14) and 12.3% (30), respectively. Also, women have a 
higher usage of wearable devices than men (14). Our study 
addressed the lack of detailed data on the SW ownership 
prevalence among the older population in Japan. The proportion 
of SW possession among older Japanese adults in the present 
study was 4.2%, with no sex differences, and this number was 
significantly lower than that reported in previous studies. 
Furthermore, we found a clear inverse relationship between aging 
and SW acceptance, with the tendency to accept SW decreasing 
with age. The widespread use of SW may facilitate older adults in 
Japan to promote their good health.
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4.2 Sex differences in factors related to SW 
acceptance

Older adults classified as overweight are more likely to adopt 
wearable devices (14). Our study further shows that those with obesity 
and various chronic diseases had a higher SW acceptance, a trend 
observed predominantly among men. Women are reportedly more 
interested in health-related information than men and are more 
attentive to how the products they purchase affect their health (31).

This increased awareness may explain why obesity and chronic 
diseases, such as diabetes and dyslipidemia, are more strongly 
correlated with SW acceptance among men. Older adults with chronic 
diseases are likely to access health information through smartphone 
apps and the Internet (32). Therefore, equipping SW with features that 
provide specific guidelines and goal setting for activities and sleep 

could make these devices particularly beneficial for men in preventing 
chronic conditions.

Among women, the ability to use new devices, living alone, and 
high household income were associated with SW acceptance. Older 
people often struggle with technology anxiety and resistance to 
change, which hinders their learning and use of digital technology (33, 
34). This issue may be particularly pronounced among older Japanese 
women. Use of wearable devices requires regular support and feedback 
from healthcare professionals (35). Therefore, to reduce resistance to 
digital device, it is necessary to develop simple device to operate and 
establish a unified support system.

Women tend to use wearable devices more regularly than men to 
monitor their health-related information (36). Moreover, even those 
who do not own wearable devices have a notable interest in these 
devices as viable tools for improving physical and mental health (9). 

TABLE 1 Characteristics of the participants according to interest in SW.

Total Possessors Non-Possessors (n =  861)

Interest Non-interest

(n =  899) (n =  38) (n =  193) (n =  668)

Socio-demographics

Sex

Men 409 (45.5) 17 (4.2) 75 (18.3) 317 (77.5)

Women 490 (54.5) 21 (4.3) 118(24.1) 351 (71.6)

Age, < 75 years 283 (31.5) 18 (47.4) 76 (39.4) 189 (28.3)

Education, graduation

Less than high school 799 (88.9) 37 (97.4) 172 (89.1) 590 (88.3)

At least junior college/ college 100 (11.1) 1 (2.6) 21 (10.9) 78 (11.7)

Employment status, employed 254 (28.3) 16 (42.1) 59 (30.6) 179 (26.8)

Household income (JPY), ≥7 mill 73 (8.1) 7 (18.4) 10 (5.2) 56 (8.4)

Living alone 325 (36.2) 12 (31.6) 84 (43.5) 229 (34.3)

Technology literacy

Intellectual tasks (JST-IC), score 3.5 (0.9) 3.8 (0.4) 3.6 (0.8) 3.4 (1.0)

Intellectual curiosity (JST-IC), score 3.5 (0.9) 3.5 (0.9) 3.7 (0.7) 3.4 (0.9)

Information gathering (JST-IC), score 2.9 (1.1) 2.8 (1.1) 3.0 (1.0) 2.9 (1.1)

Creativity (JST-IC), score 1.3 (1.4) 1.3 (1.4) 1.4 (1.4) 1.2 (1.4)

Opportunity to socialize (≥1 wks) 552 (58.1) 28 (73.7) 112 (58.0) 382 (57.2)

Health variables

Physical activity (≥1 wks) 716 (79.8) 31 (81.6) 155 (80.3) 530 (79.3)

Dietary variety (< 5 pts) 362 (40.3) 14 (36.8) 83 (43.0) 265 (39.7)

Sleep quality (PSQI-J score ≥ 6 pts) 595 (66.2) 26 (68.4) 133 (68.9) 436 (65.3)

Obesity (body mass index ≥25 kg/m2) 228 (25.4) 13 (34.2) 55 (28.5) 160 (24.0)

High blood pressure, yes 474 (52.7) 21 (55.3) 90 (46.6) 363(54.3)

Diabetes, yes 121 (13.5) 3 (7.9) 36 (18.7) 82 (12.3)

Dyslipidemia, yes 207 (23.0) 5 (13.2) 49 (25.4) 153 (22.9)

Subjective health, healthy 437 (48.6) 22 (57.9) 96 (49.7) 319 (47.8)

Mild cognitive decline (MMSE <27) 338 (37.6) 10 (26.3) 69 (35.8) 259 (38.8)

Depression (GDS-15 ≥ 5 pts) 292 (32.5) 13 (34.2) 61 (31.6) 218 (32.6)

5-m walking speed test, <1.0 m/s 53 (5.9) 2 (5.3) 5 (2.6) 46 (6.9)

Data are presented as mean (SD) or n (%). JST-IC, Japan Science and Technology Agency Index of Competence; GDS, Japanese version of the Geriatric Depression Scale; PSQI-J, Japanese 
version of the Pittsburgh Sleep Quality Index.
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Interestingly, contrary to the findings of this study, the use of wearable 
devices in Finland was higher among married or cohabiting older 
people than among their single counterparts (37). Among older 
Japanese women, increased health-related anxieties due to living alone 
may increase their interest in self-health management, potentially 
leading to higher acceptance of SW.

4.3 Sex differences in the purchase 
intentions for SW

SW purchase intention among men in Japan was associated with high 
scores for social engagement in addition to SW acceptance-related items. 
Opportunities for social participation and interaction are believed to 
influence the acceptance of SW (38). Older men may be more dependent 
on peers and family members regarding SW implementation. Thus, social 
campaigns about SW with family and friends using opportunities for 
social participation and interaction may lead to SW adoption.

Among women, the use of new equipment was associated with 
the ability to gather information, but not with social participation. 
This finding suggests that women may be  more influenced by 
information about SW from information technology devices (e.g., 
Internet, smartphones, TV) than by social participation. Therefore, 
featuring SW on TV or other media in connection with health may 
increase their willingness to purchase SW. In contrast, household 
income above JPY 7 million was associated with higher SW 
acceptance among women but not with purchase intention. Women 
prefer lower-priced SW than men (39). However, women may not 
be aware of the price of SW at the stage of purchase intention. In our 
survey, women were more likely than men to have a high purchase 
intention, but no significant difference was observed in the percentage 
of ownership. This may be due to the high price of SW. Therefore, it 
is desirable to investigate the price range of SW desired by older adult 
women in Japan.

This study has several limitations. First, we only used data from 
Japanese participants and only one urban region, limiting the 

TABLE 2 Sex differences in factors related to level of acceptance in smartwatches.

Total Men Women

Crude Adjusted* Crude Adjusted* Crude Adjusted*

OR (95% CI) OR (95% CI) OR (95% CI) OR (95% CI) OR (95% CI) OR (95% CI)

Socio-demographics

Age, < 75 years (vs. ≥ 75 years) 1.78 (1.31, 2.43) 1.76 (1.25, 2.49) 1.91 (1.19, 3.07) 2.11 (1.21, 3.69) 1.73 (1.15, 2.61) 1.69 (1.05, 2.71)

Education, ≥ (junior) college graduate, 

(vs. no)
1.30 (0.79, 2.14) 1.01 (0.58, 1.74) 1.39 (0.64, 3.00) 1.06 (0.44, 2.55) 1.31 (0.66, 2.59) 0.94 (0.45, 1.97)

Employment status, yes (vs. no) 1.37 (0.99, 1.89) 1.13 (0.79, 1.62) 1.68 (1.05, 2.69) 1.43 (0.84, 2.45) 1.27 (0.80, 2.00) 0.92 (0.55, 1.56)

Household income (JPY), ≥ 7 mill (vs. < 

7 mill)
0.95 (0.55, 1.65) 0.80 (0.44, 1.45) 0.44 (0.17, 1.12) 0.22 (0.08, 0.61) 2.09 (0.99, 4.38) 2.54 (1.13, 5.71)

Cohabitation status, alone (vs. others) 1.31 (0.96, 1.77) 1.31 (0.93, 1.86) 0.97 (0.56, 1.67) 0.70 (0.37, 1.33) 1.41 (0.95, 2.08) 1.98 (1.23, 3.18)

Technology literacy

Intellectual tasks (JST-IC), score 1.51 (1.23, 1.86) 1.36 (1.09, 1.70) 1.43 (1.01, 2.03) 1.28 (0.86, 1.89) 1.62 (1.25, 2.09) 1.50 (1.13, 1.98)

Intellectual curiosity (JST-IC), score 1.44 (1.17, 1.76) 1.31 (1.05, 1.64) 1.47 (1.07, 2.02) 1.40 (0.99, 1.99) 1.40 (1.07, 1.83) 1.18 (0.88, 1.59)

Information gathering (JST-IC), score 1.13 (0.98, 1.30) 0.99 (0.83, 1.17) 1.04 (0.84, 1.29) 0.87 (0.67, 1.13) 1.20 (0.99, 1.46) 1.14 (0.89, 1.46)

Creativity (JST-IC), score 1.10 (0.99, 1.21) 1.09 (0.97, 1.23) 1.15 (0.99, 1.34) 1.14 (0.94, 1.39) 1.06 (0.92, 1.22) 1.05 (0.89, 1.24)

Opportunity to socialize (≥1 wks) 1.17 (0.87, 1.59) 1.00 (0.71, 1.40) 1.31 (0.82, 2.08) 1.09 (0.62, 1.91) 0.99 (0.66, 1.49) 0.85 (0.54, 1.36)

Health variables

Physical activity, score 1.06 (0.73, 1.54) 0.94 (0.63, 1.41) 1.26 (0.72, 2.21) 1.09 (0.58, 2.06) 0.88 (0.53, 1.45) 0.68 (0.39, 1.18)

Good dietary variety (vs. bad) 1.09 (0.80, 1.47) 1.02 (0.67, 1.53) 1.02 (0.61, 1.70) 1.25 (0.62, 2.51) 1.02 (0.69, 1.51) 0.84 (0.49, 1.43)

Sleep quality, no (vs. yes) 0.85 (0.62, 1.17) 0.76 (0.55, 1.06) 1.09 (0.67, 1.76) 0.79 (0.47, 1.34) 0.72 (0.47, 1.11) 0.70 (0.44, 1.10)

Obesity (vs. non-obesity) 1.33 (0.95, 1.85) 1.36 (0.96, 1.93) 1.80 (1.12, 2.89) 2.07 (1.24, 3.45) 1.12 (0.68, 1.83) 1.02 (0.59, 1.75)

High blood pressure, yes (vs. no) 0.79 (0.59, 1.06) 1.02 (0.67, 1.55) 0.78 (0.49, 1.24) 1.14 (0.56, 2.32) 0.84 (0.57, 1.24) 1.10 (0.64, 1.91)

Diabetes, yes (vs. no) 1.38 (0.91, 2.08) 1.59 (1.03, 2.44) 1.44 (0.75, 2.75) 2.10 (1.02, 4.30) 1.32 (0.77, 2.26) 1.33 (0.75, 2.35)

Dyslipidemia, yes (vs. no) 0.99 (0.69, 1.40) 0.99 (0.69, 1.44) 1.47 (0.87, 2.50) 1.89 (1.05, 3.40) 0.72 (0.45, 1.16) 0.63 (0.38, 1.05)

Subjective health (vs. unhealthy) 1.16 (0.86, 1.56) 0.99 (0.72, 1.37) 1.46 (0.92, 2.33) 1.30 (0.78, 2.18) 1.002 (0.68, 1.48) 0.84 (0.54, 1.30)

Mild cognitive declines, yes (vs. no) 0.81 (0.59, 1.10) 1.06 (0.71, 1.56) 0.62 (0.38, 1.01) 0.86 (0.47, 1.57) 1.02 (0.68, 1.55) 1.28 (0.75, 2.19)

Depression symptoms, no (vs. yes) 1.03 (0.75, 1.41) 1.09 (0.78, 1.51) 0.91 (0.56, 1.48) 1.14 (0.67, 1.96) 1.04 (0.69, 1.59) 1.05 (0.67, 1.65)

5-m walking speed test, <1.0 m/s (vs. 

≥1.0 m/s)
2.31 (1.04, 5.16) 2.04 (0.89, 4.67) 1.61 (0.54, 4.76) 1.92 (0.59, 6.22) 3.24 (0.97, 10.8) 2.52 (0.73, 8.74)

OR, odds ratio; CI, confidence interval; JST-IC, Japan Science and Technology Agency Index of Competence. *Region.
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generalizability of the findings. For this reason, it is desirable to 
conduct surveys on a national scale and in non-urban areas. 
Second, the participants comprised older people who 
spontaneously participated in a health screening. This group is 
likely to be  more health-conscious and, as a result, may 
predominantly comprise healthier older adults. This implies the 
need for further validation in populations with different 
characteristics. Third, since this was a cross-sectional study, 
we could not determine the temporal changes in the interest in 
wearable devices. Therefore, we  would like to conduct a 
longitudinal study. Fourth, older adults’ acceptance of SW suggests 
that perceived usefulness, compatibility, and facilitating conditions 
positively affect to the use of such technologies (15). However, 
these factors have not been empirically examined. Verification of 
these factors may mention insights in further acceptance. Finally, 
purchase intention and usage status were self-reported, which 
could have led to recall bias.

5 Conclusion

We observed sex differences in factors associated with interest 
in SW among older adults. Health variables such as obesity, 
diabetes, and dyslipidemia were associated with interest in SW 
among men. Moreover, technology literacy, such as the ability to 
possess new devices and socio-demographics, such as household 
income and cohabitation status, were associated with interest in SW 
among women. Age was the only common factor. Therefore, 
sex-specific strategies are warranted to promote the use of wearable 
devices for health management among older adults.

Data availability statement

The datasets generated and/or analyzed during the current study 
are available from the corresponding author upon reasonable request.

TABLE 3 Sex differences in the purchase intentions for smartwatches.

Total Men Women

Crude Adjusted* Crude Adjusted* Crude Adjusted*

OR (95% CI) OR (95% CI) OR (95% CI) OR (95% CI) OR (95% CI) OR (95% CI)

Socio-demographics

Age, < 75 years (vs. ≥ 75 years) 1.68 (1.20, 2.34) 1.78 (1.22, 2.59) 2.01 (1.20, 3.36) 2.57 (1.38, 4.80) 1.52 (0.97, 2.36) 1.52 (0.91, 2.55)

Education, ≥ (junior) college graduate, 

(vs. no)
1.14 (0.68, 1.92) 0.83 (0.48, 1.46) 1.06 (0.49, 2.28) 0.80 (0.33, 1.94) 1.18 (0.59, 2.40) 0.82 (0.38, 1.79)

Employment status, yes (vs. no) 1.23 (0.87, 1.75) 1.07 (0.72, 1.59) 1.53 (0.92, 2.56) 1.36 (0.75, 2.49) 0.83 (0.51, 1.36) 0.88 (0.50, 1.57)

Household income (JPY), ≥ 7 mill 

(vs. < 7 mill)
0.60 (0.30, 1.19) 0.51 (0.25, 1.07) 0.20 (0.05, 0.83) 0.09 (0.02, 0.42) 1.42 (0.60, 3.39) 1.78 (0.69, 4.55)

Cohabitation status, alone (vs. others) 1.46 (1.05, 2.01) 1.43 (0.99, 2.09) 1.16 (0.65, 2.05) 0.94 (0.48, 1.84) 1.49 (0.98, 2.26) 1.86 (1.11, 3.10)

Technology literacy

Intellectual tasks (JST-IC), score 1.44 (1.16, 1.78) 1.33 (1.06, 1.68) 1.39 (0.96, 2.02) 1.32 (0.86, 2.02) 1.52 (1.17, 1.97) 1.46 (1.09, 1.94)

Intellectual curiosity (JST-IC), score 1.58 (1.25, 2.00) 1.47 (1.14, 1.90) 1.46 (1.04, 2.05) 1.37 (0.94, 2.01) 1.68 (1.22, 2.32) 1.46 (1.02, 2.09)

Information gathering (JST-IC), score 1.17 (0.998, 1.37) 1.06 (0.88, 1.29) 1.09 (0.86, 1.38) 0.96 (0.72, 1.29) 1.23 (0.995, 1.52) 1.18 (0.90, 1.54)

Creativity (JST-IC), score 1.10 (0.99, 1.23) 1.13 (0.99, 1.28) 1.19 (1.01, 1.40) 1.25 (1.00, 1.55) 1.05 (0.90, 1.23) 1.07 (0.89, 1.28)

Opportunity to socialize (≥1 week) 1.02 (0.74, 1.41) 0.85 (0.59, 1.22) 1.25 (0.75, 2.07) 0.95 (0.50, 1.77) 0.80 (0.52, 1.23) 0.69 (0.42, 1.12)

Health variables

Physical activity, score 1.04 (0.70, 1.55) 0.94 (0.61, 1.46) 1.32 (0.71, 2.46) 1.25 (0.62, 2.52) 0.81 (0.48, 1.37) 0.65 (0.36, 1.16)

Good dietary variety (vs. bad) 1.15 (0.83, 1.58) 1.33 (0.83, 2.14) 1.02 (0.59, 1.77) 1.49 (0.67, 3.32) 1.09 (0.72, 1.66) 1.21 (0.65, 2.25)

Sleep quality, no (vs. yes) 0.85 (0.60, 1.20) 0.77 (0.54, 1.11) 1.11 (0.66, 1.87) 0.84 (0.47, 1.51) 0.71 (0.45, 1.12) 0.71 (0.43, 1.16)

Obesity (vs. non-obesity) 1.25 (0.88, 1.80) 1.31 (0.89, 1.92) 1.76 (1.06, 2.95) 2.04 (1.15, 3.60) 1.04 (0.61, 1.79) 0.98 (0.54, 1.77)

High blood pressure, yes (vs. no) 0.73 (0.53, 1.01) 0.91 (0.57, 1.46) 0.74 (0.45, 1.23) 1.02 (0.45, 2.32) 0.77 (0.51, 1.17) 0.96 (0.53, 1.74)

Diabetes, yes (vs. no) 1.64 (1.07, 2.51) 1.88 (1.20, 2.96) 1.59 (0.80, 3.17) 2.62 (1.19, 5.77) 1.64 (0.94, 2.85) 1.66 (0.92, 2.97)

Dyslipidemia, yes (vs. no) 1.13 (0.78, 1.64) 1.16 (0.78, 1.72) 1.72 (0.98, 3.02) 2.31 (1.22, 4.39) 0.83 (0.51, 1.36) 0.72 (0.42, 1.23)

Subjective health (vs. unhealthy) 1.08 (0.79, 1.49) 0.94 (0.66, 1.33) 1.36 (0.82, 2.25) 1.15 (0.65, 2.04) 0.95 (0.62, 1.44) 0.83 (0.52, 1.34)

Mild cognitive declines, yes (vs. no) 0.88(0.63, 1.22) 1.21 (0.79, 1.85) 0.70 (0.42, 1.18) 0.97 (0.50, 1.89) 1.09 (0.71, 1.69) 1.52 (0.86, 2.69)

Depression, no (vs. yes) 1.06 (0.75, 1.49) 1.16 (0.81, 1.67) 1.23 (0.72, 2.11) 1.32 (0.73, 2.41) 0.93 (0.59, 1.45) 1.09 (0.67, 1.76)

5-m walking speed test, <1.0 m/s (vs. 

≥1.0 m/s)
2.78 (1.09, 7.10) 1.57 (0.90, 2.75) 1.78 (0.52, 6.12) 1.77 (0.72, 4.41) 4.27 (0.993, 18.3) 1.73 (0.79, 3.76)

OR, odds ratio; CI, confidence interval; JST-IC, Japan Science and Technology Agency Index of Competence.*Region.
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