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Abstract

Background: While it has been recognized that visual impairment is associated with poor self-rated health (SRH),

in addition to various negative health outcomes of visual impairment, the number of older adults with visual impair-
ment is increasing due to population aging. As increasing evidence has been found for the effectiveness of social
participation on good SRH, we examined whether there was an association between social participation and SRH and
investigated whether the effect differed by visual status.

Methods: Questionnaire data on self-reported visual status, social participation, socioeconomic status, and SRH were
obtained in 2016. A total of 24,313 community-dwelling individuals aged 65 and over participated. We examined the
association of social participation and SRH status among older adults with visual impairment. Stratified analysis and
analysis with an interaction term between social participation and visual status were also conducted. Social participa-
tion was assessed by the number of participating groups (no participation, one, two, and three or more).

Results: Overall visual impairment prevalence was 9.3% (95% Cl: 8.9-9.7). Among those with and without visual
impairment, prevalence of poor SRH was 38.4 and 13.1%, respectively. However, the association between social par-
ticipation with SRH was similar, especially for those who participated in one or two groups. For people with (PR=0.54)
and without visual impairment (PR=0.50), those who participated in two groups showed lower prevalence ratios for
poor SRH compared to people without social participation.

Conclusion: Social participation showed a beneficial association with SRH among older adults with visual impair-

ment. Future interventions could focus on the potentially positive role of social participation on SRH among older
adults with visual impairment.
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Background

Population-based studies show that the increase in eye
diseases and visual impairment is driven by population
aging [1]. About 50% of individuals with visual impair-
ment are older than 70years, and this percentage is pro-
jected to increase [2]. Visual impairment is associated
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with a wide range of adverse physical and psychological
outcomes, such as difficulties in activities of daily liv-
ing (ADL) [3], and compromised mobility [4], as well as
increased reliance on community support services or
help from family and friends [5]. This imposes a sub-
stantial burden on society [6]. Visual impairment is
also associated with increased risk of falls [7], fractures
[8], motor vehicle accidents [9], depression [10], cogni-
tive impairment [11], and increased mortality [12]. The
association between visual status and poor self-rated
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health has also been widely recognized [13]. Because
of its validity as a predictor of mortality, regardless of
other behavioral, psychosocial, or medical factors, self-
rated health is perhaps the most widely adopted health
status assessment globally [14].

Several studies showed that self-rated health was
strongly influenced by social capital, including indi-
vidual social participation [15—17]. Social participation
is a key determinant of active aging and has a positive
effect on physical and mental health among older adults
[18]. Previous longitudinal studies reported that social
participation, as well as the broader concept of “social
capital,” was associated with improved functional status
among older adults [19, 20]. Additionally, intervention
studies aimed at increasing social participation showed
a reduction in the incidence of dementia [21]. A promi-
nent characteristic of social participation is its easy
inclusion as a target of health promotion programs by
health workers compared with other factors associated
with self-rated health, such as culture, language use,
marital status, educational background, income, health
conditions, and so on [22-24]. This means that encour-
aging older adults to increase their social participation
might be a reasonable intervention for the improve-
ment of older adults’ self-rated health.

However, we previously reported that visual impair-
ment was a potential barrier to social participation
for community-dwelling older adults. In the study, we
revealed older adults’ visual impairment was signifi-
cantly associated with reduced participation in sports,
hobby, volunteer, study/cultural, and health promo-
tion groups; neighborhood associations; and teaching
skills/passing on experiences (p for trend<0.01) [25].
Consequently, two interpretations can be made. First,
those with visual impairment may have difficulties leav-
ing their homes and reaching an event site even with
an intention to participate in social activities. Second,
those with visual impairment may recognize that their
poor vision makes it more difficult to enjoy social par-
ticipation even without transportation problems. The
latter interpretation may indirectly imply that social
participation’s positive impact on self-rated health is
weaker in the visually impaired population. In spite of
the growing number of older adults with visual impair-
ment, no prior studies have reported the impact of
social participation on self-rated health from this
perspective.

Therefore, the aim of the present study is to investigate
whether there is an association between social participa-
tion and good self-rated health and investigate whether
the effect differs by visual status. If older adults’ social
participation is shown to have a great effect on self-rated
health, whether they are visually impaired or not, this
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would reinforce the importance of including a social par-
ticipation program in health promotion strategies.

Methods

Participants and dataset

Data were acquired from the Japan Gerontological Eval-
uation Study (JAGES), an ongoing prospective cohort
study of the social determinants of health among adults
aged >65years. JAGES panel surveys have previously
included a broad range of social determinants, psycho-
logical factors, and health behaviors. To date, six waves
of questionnaire surveys have been conducted between
2003 and 2019. Our analysis is based on cross-sectional
data from the 2016 survey conducted in 39 munici-
palities between October 2016 and January 2017. Ques-
tions regarding visual status were appended for the
first time in this wave. One-eighth of the target popu-
lation (n=34,571) was randomly selected to receive
the questionnaire. One-eighth of the target popula-
tion (n=34,571) was randomly selected to receive the
questionnaire. Of 34,571 people invited to participate,
24,268 returned the questionnaires (response rate:70.2%).
Among the respondents, 1973 were not eligible because
they were certified as needing public long-term care. We
also excluded four respondents who did not report their
gender. Thus, our analytical sample comprised 22,291
individuals. For respondents who experienced diffi-
culty reading or completing the questionnaire, family or
friends were allowed to help.

Variables

Subjective health status

One survey question measured self-rated health: “How
is your current health status?” with possible responses
being “excellent,” “good,” “fair, and “poor” Dichotomiza-
tion of multi-nominal self-rated health is frequently used
in studies and has been validated [26]. Answers of “excel-
lent” and “good” were defined as good subjective health
status and “fair” or “poor” as poor subjective health sta-
tus. The test-retest reliability of self-rated health was
shown to be good in a variety of subgroups by age and
gender [27]. Further, the criterion-related validity of self-
rated health was previously shown to predict mortality
[28]. Similar results were also observed among older Jap-
anese adults, regardless of age, health behaviors, marital
status, chronic comorbidities, and depression symptoms
[14].

Visual status

Visual status was measured using one question from
the English Longitudinal Study of Aging that was trans-
lated to Japanese [29]: “Is your eyesight (using glasses or
corrective lens as usual) (1) excellent, (2) very good, (3)
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good, (4) fair, or (5) poor?” Respondents who chose “fair”
or “poor” were defined as visually impaired. Self-reported
visual status has previously demonstrated a significant
association with objective visual acuity [30].

Social participation

Social participation was defined as involvement in any
kind of social activity. Respondents were asked how
often they participated in sports, hobby, health promo-
tion, study/cultural, and volunteer groups; neighbor-
hood associations; senior citizen clubs; and if they were
involved in teaching skills/passing on experiences to oth-
ers. Participation frequency was assessed as: >4 times
per week, 2—3 times per week, once a week, 1-3 times
per month, several times per year, or never. We defined
“social participation” as participating in a group with a
frequency of at least several times per year. We generated
a total participation score to assess the intensity of overall
social participation. The total number of group types in
which each participant took part was tallied, and partici-
pation was categorized from 0 (no participation) to 8 (full
participation).

Covariates

Various factors have been reported to be associated
with subjective health status [22-24], and the poten-
tial confounders were included in our analysis. Demo-
graphic factors included age (65-69, 70-74, 75-79,
80-84, and > 85years old) and sex (male/female). Soci-
oeconomic status (SES) included annual equivalized
income level (less than 2 million yen="“low’, 2-3.99 mil-
lion yen="“middle’, and 4 million yen or more ="“high”)
and vyears of education (<9years, 10 to 12years,
and > 13years). Social life included marital status (mar-
ried, widowed, separated, and unmarried). Medical con-
ditions were addressed in the questionnaire as they are
associated with both subjective health status and visual
status. Respondents were asked whether they had a his-
tory of systemic comorbidities, including diabetes, hyper-
tension, stroke, auto-immune and blood diseases, and
eye diseases, as these diseases can cause ocular complica-
tions. Participants were categorized as having no disease
history, one disease, two diseases, or three or more dis-
eases (multi-morbidity).

Statistical analysis

We performed a descriptive analysis of all study vari-
ables. Statistical significance of the differences between
visual status and the participants’ characteristics were
determined using the x2 test. Then, we descriptively
examined the differences between the groups that par-
ticipated with and without visual impairment. Between-
group differences were determined using x2 test. To
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examine the association between visual status and social
participation and subjective health status, we performed
a multivariable Poisson regression with a robust variance
estimator to calculate the prevalence ratios (PRs) and
their 95% confidence intervals (Cls) for poor self-rated
health among those with visual impairment (fair/poor)
and social participation scores (no participation, one,
two, and three or more groups). Then, we performed a
multivariable Poisson regression analysis to calculate the
PRs and their 95% ClIs for poor self-rated health and the
social participation score stratified by visual status (with
or without visual impairment). For sensitivity analysis,
we performed the same analysis among respondents who
chose “fair” and “poor” in self-reported visual status to
determine if a difference exists between “fair” and “poor”
among people with visual impairment. We also examined
the interaction between social participation and visual
status to examine whether social participation’s asso-
ciation with self-rated health differs according to visual
status using data without stratification. A multivariable
Poisson regression model with all variables was used
to determine statistical significance of the interaction
between social participation and visual status. We also
conducted a sensitivity analysis using the complete case
dataset instead of multiply imputed data.

To account for potential biases due to missing vari-
ables, we used multiple imputation techniques. All
variables included in the analysis, such as the outcome
variable, visual status, explanatory variables, and covari-
ates, were imputed. Under a missing-at-random assump-
tion, we created 10 imputed datasets using a chained
equation method, analyzed each dataset, and combined
the 10 results using Rubin’s combination method [31].
Following the chained equation method, we performed
a logistic regression for the binary variables, a multino-
mial logistic regression for the categorical variables, and
an ordinal logistic regression for the ordinal variables.
We treated the comorbidities as binary variables, marital
status as a nominal variable, and subjective health, vis-
ual status, social participation, total participation score,
annual equivalized income, and years of education as
ordinal variables. Stata 14 software (StataCorp; College
Station, TX) was used to perform the analyses with a 5%
significance level.

Results

Participants’ mean age was 74.2 (6.3) years (range:
65—100vyears); 45.0% were men. Table 1 summarizes the
descriptive characteristics according to visual status after
multiple imputation. Overall visual impairment preva-
lence (2063 of 22,291 participants) was 9.3% (95% CI:
8.9-9.7). The percentage of people with visual impair-
ment who reported poor subjective health (38.4%) was
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Table 1 Descriptive characteristics of study participants by visual status (N=22,291)
Total No visual impairment Visual impairment
N(%) % with poor N(%) % with poor N(%) % with poor P value
SRH (N=3439) SRH (N=2647) SRH (N=792)
Total 22,291 (100.0) 154 20,228 (100.0) 13.1 2063 (100.0) 384 <0.001
Age
65-69 6621 (29.7) 1.1 6194 (30.6) 9.7 428 (20.7) 310 <0.001
70-74 5906 (26.5) 128 5478 (27.1) 1.1 428 (20.7) 348 <0.001
75-79 5057 (22.7) 171 4555 (22.5) 14.8 502 (24.3) 383 <0.001
80-84 3171 (14.2) 214 2741 (13.5) 179 430 (20.9) 440 <0.001
85 or older 1536 (6.9) 263 1260 (6.2) 218 276 (13.4) 47.0 <0.001
Sex
Male 10,135 (45.5) 486 9206 (45.5) 48.8 929 (45.0) 478 0.56
Female 12,156 (54.5) 514 11,022 (54.5) 512 1134 (55.0) 52.2 0.52
Marital status
Married 16,126 (72.3) 14.6 14,806 (73.2) 12.5 1321 (64.0) 38.1 <0.001
Widowed 4537 (204) 16.8 3995 (19.8) 14.0 542 (26.3) 372 <0.001
Separated 956 (4.3) 188 832 (4.1) 153 124 (6.0) 422 <0.001
Unmarried 672 (3.0) 211 595 (2.9) 17.9 77 (3.7) 46.1 <0.001
Education (years)
<9 7480 (33.6) 200 6517 (32.2) 16.6 964 (46.7) 42.8 <0.001
10-12 9177 (41.2) 137 8463 (41.8) 12.0 714 (34.6) 343 <0.001
>13 5634 (25.3) 122 5249 (25.9) 10.5 386 (18.7) 34.9 <0.001
Equivalized income (million yen)
Low 11,436 (51.3) 19.0 10,088 (49.9) 159 1348 (65.3) 41.7 <0.001
Middle 8495 (38.1) 123 7915 (39.1) 10.8 580 (28.1) 333 <0.001
High 2361 (10.6) 94 2225(11.0) 83 136 (6.6) 27.6 <0.001
History of systemic comorbidities
No history 8684 (39.0) 10.5 8170 (404) 94 514 (24.9) 283 <0.001
One disease 9626 (43.2) 153 8740 (43.2) 13.0 886 (42.9) 37.7 <0.001
Two diseases 3367 (15.1) 24.1 2853 (14.1) 20.5 513(24.9) 44.0 <0.001
Three or more diseases 615(2.8) 394 465 (2.3) 334 150(7.3) 57.8 <0.001
Participation in numbers of group
No participation 13,615 (61.1) 19.1 12,164 (60.1) 16.2 1452 (70.3) 43.0 <0.001
1 3025 (13.6) 123 2771 (13.7) 10.6 254(12.3) 30.8 <0.001
2 3016 (13.5) 8.1 2838 (14.0) 7.3 179 (8.7) 21.2 <0.001
>3 2635(11.8) 8.7 2456 (12.1) 7.2 179 (8.7) 2838 <0.001

approximately three times that of people without visual
impairment (13.1%). People with visual impairment were
less likely to participate in social activities than those
without visual impairment; particularly, they were less
likely to be involved in two or more activities. Figure 1
shows the comparison of social activity type between
older adults with and without visual impairment. Across
all groups, social participation rates were lower for those
with visual impairment than for those without (p <0.001),
except for senior citizen clubs (p=0.273). The hobby and
sports groups had relatively high participation rates for
those with visual impairment.

Table 2 shows the results of the multivariable Poisson
regression analysis with multiple imputation stratified
by visual status. Compared to the group with no visual
impairment, the positive impact of social participation
on self-rated health was weaker in the visually impaired
group, and social participation was significantly asso-
ciated with poor self-rated health after adjusting for
covariates in both groups for one, two, and three or
more groups (PR 0.70 vs. 0.76, 0.50 vs.0.54, and 0.45
vs.0.69, respectively). For sensitivity analysis, the “poor”
group did not converge in the analysis due to the small
sample size, however, the results of the “fair” group
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Fig. 1 Comparison of social activity type between older adults with and without visual impairment

Predictive margins and 95% confidence intervals (Cls) of social participation on poor self-rated health according to visual status. Note.
Between-group differences were determined using x2 test. *p <0.001, **p=0.273.

Table 2 Prevalence ratios of visual impairment and social participation on poor self-rated health stratified by visual status by multiple

logistic regression with multiple imputation

visual impairment (n=2063)

No visual impairment (n =20,228)

Adjusted prevalence  P-value 95% Cl Adjusted prevalence P-value 95% Cl
ratio* ratio*
Participation in numbers of groups
No participation reference reference
1 0.76 0.013 (0.61-0.94) 0.70 <0.001 (0.61-0.81)
2 0.54 <0.001 (0.40-0.74) 0.50 <0.001 (0.43-0.59)
>3 0.69 0.009 (0.52-0.91) 045 <0.001 (0.38-0.53)

" All values are adjusted for other confounders in Table 1

(PR 0.78, 0.53, and 0.69, respectively) did not differ sig-
nificantly from the visually impaired group (“fair” and
“poor”). The estimates based on our sensitivity analy-
sis using complete case data did not differ in direction
of the result from our original analysis with wider Cls
(Supplemental Table). In further interaction analyses
for non-stratified data, significant interactions were
found only for those who participated in three or more

groups (p=0.007). From the model, predictive margins
and 95% Cls of social participation on poor self-rated
health according to visual status (with or without visual
impairment) are shown in Fig. 2. For participation in
two or less groups, there was no significant difference
in the association between social participation and self-
rated health between those with and without visual
impairment.
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Linear Prediction of poor self-rated health
2
1

Predictive Margins with 95% Cls
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two groups when the number of participating groups is two or less

Fig. 2 Predictive margins and 95% confidence intervals (Cls) of social participation on poor self-rated health according to visual status. Note. The
red line and blue line represent with visual impairment and without visual impairment, respectively. There is no difference in the slope between the

Discussion

We found that social participation was an important
determinant of good self-rated health among commu-
nity-dwelling Japanese older adults whether they were
visually impaired or not. To our knowledge, this is the
first interaction analysis conducted between social par-
ticipation and visual impairment that provides an in-
depth examination of the effect of social participation on
older adults’ self-rated health.

Considering previous studies, our findings are not sur-
prising. Regarding the relationship between social partic-
ipation and good self-rated health, a quasi-experimental
intervention study found that the odds ratio of participa-
tion in senior citizen salon programs for reporting good
self-rated health was 2.52 (95% CI: 2.27-2.79) [17]. Gen-
erally, social participation reduces the risk of functional
disability [19, 20], psychological distress [18], and cogni-
tive impairment [21]. Thus, self-rated health is positively
affected by social participation. Additionally, social par-
ticipation may increase health motivation among older
adults because it provides them a space for human inter-
action and access to various health-related resources,
such as instrumental and emotional support and health-
relevant information. For example, those with smaller
support networks are less likely to receive cataract sur-
gery [32]. Regarding the result that social participation’s
positive impact on self-rated health was weaker in the

visually impaired population, many prior studies [13, 33,
34] reported a correlation between visual impairment
and poor self-rated health. Generally, self-rated health is
affected by objective health status, physical/mental dis-
ability, and functional limitations; therefore, it is reasona-
ble to assume people with visual impairment report poor
self-rated health, considering their limited ability to per-
form ADLs. Additionally, visual impairment could lead to
mortality [12, 35], which is in line with the finding from
numerous studies that self-rated health is a predictor of
mortality.

On the other hand, the most important finding in the
present study was that even if older adults were visually
impaired, social participation could have a significant
positive impact on their self-rated health: that is, social
participation could mitigate the negative association
between visual impairment and self-rated health. Regard-
ing this possibility, two studies could be mentioned as fol-
lows. While numerous studies have indicated that rates
of depression are elevated among the visually impaired
[36], significant differences in depression scores were
not found between adolescents without visual impair-
ment and adolescents with visual impairment who attend
a specialized school for the blind [37] or Finnish regular
schools [38]. Because one of the roles of these schools for
adolescents with visual impairment is to improve the self-
value of the person and to facilitate social interaction, the
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results above might be valid. Therefore, it is to be desired
that the value of social participation for older adults with
visual impairment would approach that of these special-
ized schools for adolescents with visual impairment.

Our present findings emphasize the importance of
encouraging older adults to participate in several social
activities, whether they have visual impairment or not,
to potentially reduce their risk of experiencing worsen-
ing general health. It is possible for social activity-related
interventions to be advanced because social participation
has always been promoted as a way of maintaining func-
tional independence and healthy aging [17]. To encour-
age older adults with visual impairment to increase their
social activities, we need to better understand the factors
contributing to their participation intention. To clarify
these factors, a content analysis was conducted with 21
individuals with impaired vision, revealing that stigma
and stereotyping experienced by older adults and difficult
environmental contexts were barriers to social participa-
tion [39]. Strategies for reduced prejudice might therefore
increase social participation. Other factors associated
with the increased social participation of 364 older adults
with severely impaired vision were better income level
and higher attachment to their neighborhood [40].

The present study revealed that Japanese older adults
participated in hobby and sports groups more frequently,
regardless of visual status, though participation rates
were lower for those with visual impairment across all
social activity types. Further, visual impairment had a
larger negative effect for these two social activities than
for other social activity types. Therefore, encouraging
older adults to participate in hobby and sports groups for
their general health is reasonable, and special care should
be taken to ensure that older adults with visual impair-
ment participate equally. As described in Fig. 1, on the
other hand, the social participation score>3 in adults
with visual impairment did not lead to expected grad-
ual improvement of self-rated health compared to older
adults without visual impairment. This result implies that
frequent social participation might not lead to greater
improvement of self-rated health for older adults with
visual impairment.

The Centers for Disease Control and Prevention
(CDC), which recommends a minimum of 150min of
moderate activity per week, emphasizes there is strong
evidence that regular physical activity creates major
health benefits for individuals with a disability [41]. In
the USA, disabilities in mobility, cognition, independ-
ent living, hearing and vision are the five most common
functional disabilities [42]. On the other hand, individu-
als with visual impairment have been reported to have a
fear of falling due to low visual function, and therefore, to
spend less time engaged in moderate—vigorous physical
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activity (26—48%) compared to individuals without visual
impairment [43, 44]. In many cases, in fact, visual impair-
ment is the exclusion factor for physical activity interven-
tions [45]. However, a systematic review [45] illustrated
that physical activity interventions for adults with visual
impairment, such as Tai chi, Yoga, and dance, could have
positive results, particularly in physical measures such
as mobility and balance. More importantly, the review
revealed that no paper reporting negative results found
the intervention to be detrimental to any aspect of health
measured. This result may support health workers to
encourage older adults with visual impairment to partici-
pate in these social activities. More research is required
into the respective effectiveness of the social activities
on self-rated health, in order to understand which social
activities are most rational and suitable for older adults
with visual impairment.

A major strength of this study is that we used a large
population-based dataset. The large sample size per-
mitted us to identify 2063 older adults with visual
impairment and allowed for the large-scale visual sta-
tus-stratified analysis of the association between social
participation and self-rated health. We adjusted for the
following possible confounding factors: age, sex, marital
status, educational level, annual equivalized income level,
and history of systemic comorbidities (Table 1). Our
study has several limitations. First, as the study was cross-
sectional, we could not exclude the possibility of reverse
causation. While social participation affects self-rated
health, self-rated health could influence social participa-
tion. Previous studies indicated older adults with poor
self-rated health were less likely to be very active or to
exercise [28] and that older adults with better self-rated
health were more likely to engage in self-care, control-
ling for chronic conditions, symptoms, and psychosocial
factors [46]. Without longitudinal study, it is not possi-
ble to establish a true causal relationship. Second, this
study used self-reported vision status instead of objective
measures. Although self-reported vision status is widely
used in epidemiologic research, and its validity has been
confirmed, it is not equivalent to objective testing of vis-
ual acuity [47, 48]. Conversely, self-reported vision status
reflects broad aspects of vision that directly affect older
adults’ lives under non-ideal conditions, such as low
contrast, glare, and low and changing levels of light [49].
Thus, a self-reported measure may reflect vision with
regard to everyday functioning more accurately. Third,
the sample analyzed cannot be considered representative
of all older adults, as the institutionalized population was
not included. While the present study revealed the asso-
ciation between social participation and good self-rated
health, future work would benefit from longitudinal anal-
yses that use objective measures of vision and include not
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only the data of community dwelling older adults but also
that of institutionalized older adults.

In conclusion, social participation was strongly associ-
ated with good self-rated health even if the subjects were
older adults with visual impairment. Encouraging older
adults, regardless of visual impairment status, to par-
ticipate in social activities could lead to improvement in
their self-rated health.
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