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Abstract: The spread of COVID-19 is considered to have strengthened people’s awareness of others.
Additionally, the COVID-19 pandemic has reduced connection with others among older adults and
increased loneliness. This study aimed to investigate the factors affecting loneliness among older
adults in rural areas during the COVID-19 pandemic by focusing on the connection with others. The
target group included 932 rural Japanese adults, aged 65–74 years. An anonymous, self-administered
questionnaire survey was conducted. Valid responses were obtained from 405 participants (valid
response rate: 43.5%). A multiple regression analysis was performed using the forced entry method
with loneliness as the dependent variable. The independent variables were those showing significant
associations with loneliness based on the univariate analysis. Sex (β = −0.139), economic situation
(β = −0.103), neighborhood ties (β = −0.260), independent view of self (β = −0.213), interdependent
view of self (β = 0.171), and communication through phone (β = −0.128) were significantly associated
with loneliness. Connection with others and subjective views of the relationship between self and
others were associated with loneliness in situations where one was more aware of the behavior of
oneself and others in an infectious disease pandemic.

Keywords: COVID-19; older adults; rural; loneliness; neighborhood; independent view of self;
interdependent view of self

1. Introduction

By 15 December 2021, COVID-19 had caused 270,031,622 infections and 5,310,502
deaths [1]. The number of people infected by COVID-19 has varied by country owing
to varying waves of the infection. In particular, Japan has experienced five instances of
a rapid increase in the number of infected people between February 2020 and October
2021 [2]. This frequency was higher than the rest of the world. According to the WHO,
older people are at higher risk of experiencing more serious illness from COVID-19 [3].
COVID-19 is a threat to older people, especially in Japan, where the aggravation rate is 25
and 47 times higher for those in their 60s and 70s, respectively, compared to those in their
30s [4]. Therefore, the spread of the infection greatly affects older people in Japan.

To control the spread of COVID-19 infection, various infection prevention measures,
including “lockdown,” were implemented worldwide. In Ireland, a fine was imposed for
not wearing a mask [5], and in the United Kingdom, an outing-related fine was enforced [6].
Japan did not implement any legally binding compulsory measures. Rather, a state of
emergency was issued and people were asked to cooperate in reducing the chances of
unnecessary and unurgent outings and contact between people [7]. In other words, the
actions of Japanese people regarding infection prevention were determined by free choice.

Although the compulsory measures taken by various countries vary, people’s social
activities are decreasing due to the COVID-19 pandemic. A joint study by 35 research
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institutes in Asia, Africa, and Europe reported that COVID-19 has significantly reduced
social activities with friends [8]. Based on this, opportunities for older adults to interact
with others are decreasing due to the COVID-19 pandemic.

Older adults have placed more importance on how their neighbors judge the risk of
infection while deciding whether to carry out activities during the COVID-19 pandemic [9].
Therefore, consciousness, which can be defined as being conscious of others and caring
about their evaluation, may be associated with the psychological state of older adults during
the COVID-19 pandemic. The scale for measuring independent and interdependent views
of the self which was proposed by Takata also indicates consciousness of others [10]. It
indicates the degree to which one recognizes oneself as being separated from, or connected,
to others. Psychological processes, such as cognition, emotion, and motivation differ greatly,
depending on the degree of one’s independent and interdependent view of oneself [11].
Consciousness of others may be associated with the psychological state of older adults
during the COVID-19 pandemic.

Recently, many studies have focused on the psychological effects of the COVID-19
pandemic on older people. Due to COVID-19, depressive symptoms, fatigue [12], and
social isolation due to loss of social interaction [13] are increasing. In addition, loneliness in
older people, which has a deep psychological impact, is also increasing [14]. Loneliness in
older people is an important issue as their well-being is linked to physical health, mental
health, and mortality [15].

Loneliness is defined as “the unpleasant experience that occurs when a person’s
network of social relationships is deficient in some important way, either quantitatively
or qualitatively” [16]. Currently, as the COVID-19 pandemic has reduced socializing with
friends [8], some people may find it an unpleasant experience to be unable to socialize with
others as they did before the COVID-19. Therefore, loneliness is considered an important
problem as the COVID-19 pandemic has reduced socializing.

Gender, marital status, residential area [17], race, education and economic status [18]
have been reported as factors of loneliness in older adults before the COVID-19 pan-
demic. After the COVID-19 pandemic, living alone, gender, having four or more chronic
illnesses [19], and educational level [20] were factors of loneliness in older adults. In a
study comparing the factors of loneliness before and after the COVID-19, economic con-
ditions, race, gender, place of residence, and educational history were reported as factors
of loneliness even before the COVID-19. However, after COVID-19, they became more
strongly associated with loneliness [21].

Relief from loneliness, in older adults, is associated with neighborhood relation-
ships [22], participation in group activities [23], and having multiple belonging groups [24].
The degree of interaction with others, the size of the social network [17], face-to-face and
non-face-to-face contact with friends and relatives [25], and telephone interaction and
frequency [26] are also associated with loneliness in older people. Various social relations,
such as belonging groups and socializing with friends, are important factors in the loneli-
ness levels of older adults. Therefore, it is necessary to investigate the factors associated
with loneliness in older adults from the perspective of connection with others during the
COVID-19 pandemic.

This study focused on older adults living in rural areas. Compared with urban areas,
older adults in rural areas seek more intimate and informal connections, and visits from
friends and neighbors enhance their subjective well-being [27]. Connection with others is
considered a major health-related factor among older adults living in rural areas.

Therefore, this study aimed to examine the factors affecting loneliness among older
adults in rural areas during the COVID-19 pandemic by focusing on their connection
with others. Examining factors impacting loneliness would facilitate recommendations of
lifestyle changes for older adults in rural areas, thus helping them maintain their mental
health in a post-COVID-19 society.
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2. Materials and Methods
2.1. Target Area

The target area was Town A in Hokkaido, Japan. The population of Town A is
approximately 5100, with an aging rate of 43.1%. The first state of emergency in Japan
lasted from 7 April to 31 May 2020, and the second state of emergency lasted from 7 January
to 21 March 2021 [7]. In Hokkaido, where Town A is located, the first wave occurred in
January 2020, the second occurred at the end of March 2020, and the third wave started at
the end of October 2020, and continued until the end of February [28]. As of 14 December
2021, the total number of infected individuals in Hokkaido was 61,204. We conducted a
survey when the number of infected people began to decrease, after the third wave.

2.2. Participants

The participants were 932 men and women aged 65–74 years living in Town A. In
Japan, 65–74 years old is defined as young-old. For 65–74 years, the certification rate for
requiring help is 1.4%, and the certification rate for long-term care is 2.9%. For people
aged 75 years and above, the certification rate for requiring help is 8.8%, whereas that
for long-term care is 23.0% [29]. The health status of older adults is significantly different
between the young-old and old-old groups. The young-old are highly active because
the effects of the restrictions imposed by the deterioration of their health conditions are
minimal; therefore, it is possible for them to actively interact and connect with others. The
target population was selected based on the above parameters.

2.3. Research Design

Quantitative and descriptive study were chosen as the research design.

2.4. Conceptual Framework

The conceptual framework of this study is shown in Figure 1. In this study, loneliness
was defined as “the unpleasant experience that occurs when a person’s network of social
relationships is deficient in some important way, either quantitatively or qualitatively” [16].
In addition, connection with others was defined as “subjectively perceiving a social relation-
ship with others” with reference to previous studies of loneliness [16]. In previous studies,
belonging groups [24], such as neighborhood [22] and group activities [23], were associated
with loneliness. Regarding relationships with friends, face-to-face and non-face-to-face
methods [25] and frequency [26] were associated with loneliness. Therefore, we focused
on the frequency and method of socializing with friends. From the above, “others” in this
study includes friends and people related to the group to which the participants belonged,
including members of neighborhoods and group activities.

The factors comprised basic attributes, connection with others, consciousness of others,
and loneliness. Sex, age, economic situation, relatives living together, education, being
certified for long-term care/requiring help, working status and underlying diseases were
the factors comprising basic attributes. Regional activities, group hobby activities, neigh-
borhoods, socializing with friends and the ingenuity in friendship to prevent COVID-19
infection were categorized under connection with others, whereas independent view of
self and interdependent view of self comprised awareness of others. In this study, without
setting adjustment variables, basic attributes, connection with others and awareness of
others were treated equally, and all variables were treated as independent variables.

2.5. Survey Method

An anonymous, self-administered questionnaire survey was conducted by mail in
March, 2021. See Table 1 for the attributes of the participants.
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Figure 1. Conceptual framework.

Table 1. Characteristics of the participants.

(N = 405)

n (%)

Sex Men 205 (50.6)
Women 200 (49.4)

Age 65–69 189 (46.7)
70–74 211 (52.1)
Unanswered 5 (1.2)

Economic situation Very poor 46 (11.4)
Poor 231 (57.0)
Good 120 (29.6)
Very good 5 (1.2)
Unanswered 3 (0.7)

Relatives living together Living alone 64 (15.8)
Living together with a
spouse 236 (58.3)

Living with children 79 (19.5)
Others 26 (6.4)
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Table 1. Cont.

(N = 405)

n (%)

Education Junior high school 109 (26.9)
High school 214 (52.8)
Vocational
school/Junior college 63 (15.6)

University and above 19 (4.7)

Certified for Long-term care /Support need Yes 9 (2.2)
No 392 (96.8)
Unanswered 4 (1.0)

Working status Yes 205 (50.6)
No 199 (49.1)
Unanswered 1 (0.2)

Underlying diseases Yes 249 (61.5)
No 154 (38.0)
Unanswered 2 (0.5)

Based on the white paper on an aging society, we asked participants to choose from
five alternatives: “almost no relationship,” “greetings,” “some relationship other than
greetings,” and “intimate relationship” to understand connection with others in the neigh-
borhood [29]. Respondents were asked about their participation in regional activities and
group hobby activities.

Regarding connection with others, in the method and frequency of socializing with
friends, we informed the participants, “I will ask you about your friendships for the
past year after the COVID-19 pandemic (from March 2020 to the present).” We divided
the methods of socializing with friends into five categories. These included “talking
directly with a small number of people at home or in a store,” “talking directly in a group,”
“communicating through phone,” “communicating through email,” and “communicating
through videophone (PC or smartphone).” We measured their frequency by asking them to
pick from five alternatives: “nearly every day,” “several times per week,” “several times per
month,” “several times per year,” and “do not.” To measure the ingenuity in friendships to
prevent COVID-19, we informed the participants, “We will ask you about the ingenuity in
friendship to prevent COVID-19 infection since the pandemic began.” As for the ingenuity,
we referred to “About the Ministry of Health, Labour and Welfare’s Response to the New
Coronavirus (For Older People)” [30] where the Ministry of Health, Labour and Welfare
recommends “refraining from going out” as an infection control measure. Therefore,
“reduced frequency of socializing with friends” was set as a question. Furthermore, sealing,
crowding, and avoiding close contact were recommended. Therefore, “meeting after taking
infection prevention measures such as masks, ventilation, and avoidance of congestion,”
was set as a question. The same site recommends interacting with family and friends
through letters, emails, SNS, etc. Therefore, “changed methods of contact from in-person
contact to others” was set as a question. The participants could respond either “Yes” or “No.”
Japanese people showed ingenuity in friendship to prevent COVID-19 infection by their
own free choice. Since this study focused on connections with others, we selected ingenuity
while meeting with others as following the infection control measures recommended by
the Ministry of Health, Labor and Welfare.

The awareness of others was composed of independent and interdependent view
of self. An independent view of self was defined as one in which one “sees oneself as a
unique entity separated from others” [10], and the concepts included within it included
“individual recognition/assertion” and “dogmatism.” Interdependent view of self was
defined as “seeing oneself as part of a relationship that is connected to another” [10],
and the concepts included in it were “affinity and adaptation to others” and “evaluation
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concerns.” We used the shortened version of the Takata scale to measure independent and
interdependent view of self [10]. This scale consists of 10 items, with a score ranging from
1–7 points for both independent and interdependent view of self. A high score indicates a
high degree of independent/interdependent view of self.

The Japanese version of the UCLA Loneliness Scale (Version 3) [31] was used to
measure loneliness. This scale consists of 20 items, with four reverse choices: never, almost
never, sometimes, and always. The score ranges from 20 to 80 points; the higher the score,
the stronger the feeling of loneliness. The definition of loneliness on this scale is the same
as described above.

2.6. Analytical Method

To examine the factors affecting loneliness experienced by older adults during COVID-
19, the relationships between loneliness and basic attributes, loneliness and connection with
others, and loneliness and awareness of others were analyzed using t-tests and one-way
ANOVAs. We performed a multiple regression analysis using the forced entry method with
the items found to be related in the above-mentioned univariate analysis as the independent
variables and loneliness as the dependent variable. The standardized partial regression
coefficient (hereinafter referred to as β) and 95% confidence interval (hereinafter referred to
as 95% CI) were then calculated. SPSS Statistics ver. 22 was used for the analysis, and the
significance level was set at 5%.

3. Results

Of the 932 survey copies distributed, 415 were answered (recovery rate: 44.5%). The
number of valid responses was 405, excluding 10 who had a defect in 10 or more responses
(valid response rate: 43.5%).

3.1. Basic Attributes

Table 1 shows the characteristics of the participants. The participants included 205 men
(50.6%) and 200 women (49.4%), with an average age of 69.69 ± 2.87 years. Regarding work
status, 205 (50.6%) answered “yes” and 199 (49.1%) answered “no.” Out of 405 participants,
249 (61.5%) had underlying diseases.

3.2. Connection with Others

Table 2 shows connection with others.
In terms of regional activities, 217 (53.6%) participants reported “participating,” and

188 (46.4%) reported “not participating.” Regarding group hobby activities, 131 (32.3%)
reported “participating,” and 269 (66.4%) reported “not participating.” Regarding neigh-
borhood, 78 (19.3%) participants reported “intimate relationship,” 214 (52.8%) reported
“some relationship other than greetings,” 97 (24.0%) reported “greetings” and 15 (3.7%)
reported “almost no relationship.” Regarding the method of socializing with friends, “com-
municating through phone” was the most common option, with 11 (2.7%) participants
communicating “almost every day,” 57 (14.1%) communicating “several times per week,”
151 (37.3%) communicating “several times per month,” and 110 (27.2%) communicating
“several times per year,” while 76 (18.8%) did not communicate through phone with their
friends. Regarding the ingenuity in friendship to prevent COVID-19 infection, 361 (89.1%)
participants said they had “reduced frequency of socializing with friends,” 370 (91.4%) said
they were “meeting after taking infection prevention measures such as masks, ventilation,
and avoidance of congestion,” and 276 (68.1%) said they “changed methods of contact from
in-person to others.”
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Table 2. Connection with others.

(N = 405)

n (%)

Regional activities Yes 217 (53.6)
No 188 (46.4)

Group hobby activities Yes 131 (32.3)
No 269 (66.4)
Unanswered 5 (1.2)

Neighborhood Almost no relationship 15 (3.7)
Greetings 97 (24.0)
Some relationship
other than greetings 214 (52.8)

Intimate relationship 78 (19.3)
Unanswered 1 (0.2)

Socializing with friends

Talking directly with a small number of people
at home or in a store Almost everyday 15 (3.7)

Several times a week 59 (14.6)
Several times a month 130 (32.1)
Several times a year 89 (22.0)
Do not 109 (26.9)
Unanswered 3 (0.7)

Talking directly in a group Almost everyday 2 (0.5)
Several times a week 22 (5.4)
Several times a month 88 (21.7)
Several times a year 84 (20.7)
Do not 208 (51.4)
Unanswered 1 (0.2)

Communicating through phone Almost everyday 11 (2.7)
Several times a week 57 (14.1)
Several times a month 151 (37.3)
Several times a year 110 (27.2)
Do not 76 (18.8)

Communicating through email Almost everyday 10 (2.5)
Several times a week 46 (11.4)
Several times a month 102 (25.2)
Several times a year 56 (13.8)
Do not 187 (46.2)
Unanswered 4 (1.0)

Communicating through videophone (PC or
smartphone) Almost everyday 4 (1.0)

Several times a week 9 (2.2)
Several times a month 15 (3.7)
Several times a year 17 (4.2)
Do not 357 (88.1)
Unanswered 3 (0.7)

The ingenuity in friendship to prevent COVID-19 infection

Reduced frequency of socializing with friends Yes 361 (89.1)
No 43 (10.6)
Unanswered 1 (0.2)

Meeting after taking infection prevention
measures such as masks, ventilation, and
avoidance of congestion

Yes 370 (91.4)

No 34 (8.4)
Unanswered 1 (0.2)

Changed methods of contact from in-person
contact to others Yes 276 (68.1)

No 127 (31.4)
Unanswered 2 (0.5)

3.3. Consciousness of Others

The average score of independent view of self was 4.31 ± 1.16 points, and the median
was 4.38 points. The mode was 4.00 points for 67 (16.6%), the maximum value was
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7.00 points for 11 (2.7%), and the minimum value was 1.00 points for 4 (1.0%). The average
score of interdependent view of self was 4.10 ± 1.02 points, and the median was 4.25 points.
The mode was 4.50 points for 45 (11.4%), the maximum value was 6.75 points for 2 (0.5%),
and the minimum value was 1 point for 1 (0.2%).

3.4. Loneliness

The average score for loneliness using the Japanese version of the UCLA Loneliness
Scale was 42.09 ± 9.29 points, with a median of 41 points. The mode was 41 points for
22 (5.6%), the maximum value was 79 points for 1 (0.3%), and the minimum value was
20 points for 1 (0.3%).

3.5. Factors Associated with Loneliness during COVID-19

Table 3 shows the results of the multiple regression analysis. When multicollinearity
of the independent variables was confirmed, the variance inflation factors for all were
found to be less than 2.0, and no multicollinearity was observed between the variables. As
a result of the univariate analysis of loneliness with each variable, the items for which a
significant difference was found were: for basic attributes, sex and economic situation; for
connection with others, regional activities, group hobby activities, neighborhood, social-
izing with friends (talking directly with a small number of people at home or in a store,
talking directly in a group, communicating through phone, communicating through email);
and for consciousness of others, independent and interdependent view of self. The above
items were input, using the forced entry method, as independent variables. The entire
model was significant (p < 0.001), with an adjusted coefficient of determination of 0.275.
As factors significantly related to loneliness, sex (β = −0.139, 95%CI: −4.366 to −0.802),
economic situation (β = −0.103, 95%CI: −2.798~−0.140), neighborhood (β = −0.260, 95%CI:
−4.451~−1.848), independent view of self (β = −0.213, 95%CI: −2.422~−0.966), interde-
pendent view of self (β = 0.171, 95%CI: 0.754~2.346), and communicating through phone
(with friends) (β = −0.128, 95%CI: −2.202~−0.121) were extracted.

Table 3. Factors associated with loneliness in older adults during the COVID-19 pandemic.

(N = 368)

Partial
Regression
Coefficient

Standard Partial
Regression

Coefficient (β)

95%CI

P VIFLower
Bound

Upper
Bound

Sex −2.584 −0.139 −4.366 −0.802 0.005 1.207
Economic situation −1.469 −0.103 −2.798 −0.140 0.030 1.135
Underlying disease 1.177 0.062 −0.532 2.886 0.176 1.061
Religional activities −0.202 −0.011 −2.125 1.722 0.837 1.401
Group hobby activities −1.057 −0.054 −3.038 0.924 0.295 1.324
Neighborhood −3.149 −0.260 −4.451 −1.848 <0.001 1.507
Talking directly with a small
number of people −0.508 −0.063 −1.344 0.328 0.233 1.392

Talking directly in a group setting −0.696 −0.072 −1.742 0.349 0.191 1.532
Communicating through phone −1.161 −0.128 −2.202 −0.121 0.029 1.717
Communicating through email 0.341 0.043 −0.482 1.165 0.416 1.403
Independent view of self −1.694 −0.213 −2.422 −0.966 <0.001 1.097
Interdependent view of self 1.550 0.171 0.754 2.346 <0.001 1.015

Note: Multiple regression analysis (using the forced entry method) was used as the analysis method; adjusted
R2 = 0.275.

4. Discussion
4.1. Factors Associated with Loneliness during COVID-19

To examine the factors affecting loneliness among older adults in rural areas during
the COVID-19 pandemic by focusing on their connections with others, we conducted a
survey of all young-old people living in Town A.
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The average score of loneliness of the participants was 42.09 ± 9.29 points, while
the loneliness score of community-dwelling older people in Japan before the COVID-19
pandemic was reported to be 42.2 ± 9.9 points [31]. Therefore, it can be considered that the
loneliness of the participants was almost at the same level as that of Japanese older people
in general. The loneliness of community-dwelling older adults in the United States and
Turkey have been found to be 35.3 ± 7.6 points [26], and 40.5 ± 12.1 points [32], respectively.
Therefore, it can be said that loneliness among older Japanese adults was slightly higher
than that of other countries.

In the basic attributes, sex and economic situation were related to loneliness. For
connection with others, “communication through phone,” “socializing with friends,” and
“neighborhood” were related to loneliness. In addition, in the awareness of others di-
mension, both an independent and interdependent view of self were related to loneliness.
Regardless of the COVID-19 pandemic, sex and economic conditions are important factors
associated with the loneliness of older adults [17–19,33]. In this study, sex and economic
conditions were also associated with loneliness. Furthermore, they can be regarded as
being important factors associated with loneliness even during the COVID-19 pandemic
conditions. In addition, from the results of the multiple regression analysis, “neighbor-
hood,” “communicating through phone” “interdependent view of self,” and “independent
view of self” were the influencing factors that exceeded the standardized partial regression
coefficient of economic conditions. Therefore, these four variables, under the categories of
connection with others and awareness of others, impacted loneliness among older people
during the COVID-19 pandemic. We discuss these four variables below.

First, we discuss the neighborhood in connection with others. For older adults, local
non-kin ties are a much newer type of relationship than nonlocal non-kin ties [34]. Old age
may entail changes in relationships due to certain factors, such as retirement, the deaths
of friends and relatives, and movement closer to family. To address and supplement the
loss associated with these life events and changes, older adults can build and maintain new
local relationships. Those who have relationships with their neighbors have reported a low
feeling of loneliness [22]. In Japan, the percentage of people who are “interacting” with their
neighbors is reported to be 65.4%, while the percentage of those who are not interacting is
increasing annually [35]. Age is factor in the degree of closeness with neighbors, as higher
percentages of those who are “interacting” are in their 60s, 70s, and above [35]. Thus, it can
bee seen that older adults are relatively close to each other, although relationships among
neighbors in Japan are declining. Neighborhood relations are important for older people to
maintain and reduce feelings of loneliness.

Second, one of the aspects of connection with others, “communicating through phone”
was the only significant factor associated with loneliness in the methods of socializing
with friends. In addition, most of the participants in this study answered “communicating
through phone” was their actual means of socializing with friends during COVID-19.
Previous studies have found a significant association between the frequency of phone calls
with friends and loneliness in older adults [26], and the results of this study support these
findings. Even during the COVID-19 pandemic, it became clear that socializing with friends
by “communicating through phone” played an important role in reducing loneliness. In
addition, the largest number of participants selected this method of socializing, indicating
that the telephone is an easy way for older adults to interact with friends. During COVID-19,
older adults who reduced the frequency of going out had a significantly higher frequency
of phone calls than those who did not reduce the frequency of going out [36]. In the present
study, 89.1% of the participants said they had “reduced frequency of socializing with
friends.” Based on the reduced rate of face-to-face interactions that involve going out, the
COVID-19 pandemic may have increased the importance of non-face-to-face interactions.

In Japan, to prevent COVID-19 infection, avoiding active face-to-face interaction with
others was recommended. Under such circumstances, relationships with society and others
may become diluted. The results of this study showed that “deep relationships” in the
neighborhood and “telephone” as the method of interacting with friends were related to
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the reduction of loneliness. During COVID-19, the feelings of having deep relationships
with others and the ability to have timely socialization in a non-face-to-face manner leads to
a feeling of connection with others. It is presumed that older people subjectively perceived
social relationships through such connections with others.

Generally, older adults live with various connections with others. The size of social
networks is associated with loneliness in older adults [17]. Senior citizens’ social networks
include informal networks, such as family, friends and neighbors, and formal networks,
such as participants in the local healthcare system. In this study, considering that outings
and face-to-face interaction were reduced during the pandemic, we did not investigate
connections with various others shown via social networks. However, it was considered to
be a localized but important result that connections with others in the neighborhood and
communicating through phone with friends was found to be related to the loneliness of
older adults during the pandemic.

Both the independent and interdependent view of self were associated with loneliness
in older adults during the pandemic of COVID-19. There is a relationship between inter-
dependence and loneliness [37]. The results of this study supported those of the previous
study described above. An interdependent view of self consists of “affinity and adaptation
to others (emphasis on cooperation and avoiding conflicts with others)” and “evaluation
concerns (be aware of others and care about evaluation).” Although they are free to choose
their own infection control measures, the COVID-19 epidemic has restricted people from
being involved in social relations, such as by avoiding crowds and refraining from going
out [30]. Prioritizing the eyes of others over their own intentions and socializing with
others possibly affected the interdependent view of self and loneliness, as some people
have a strong tendency to be conscious of others and to care about evaluation.

Independent view of self consists of “individual recognition/assertion (Tendency to
recognize oneself as a different being from others)” and “dogmatism (Act based on your
own judgment without paying attention to others)” [10]. An independent view of self is
positively related to “self-esteem” [38], and negatively related to “consideration for feelings
toward others” [39] and “frequency of social comparisons in everyday situations” [40].
Therefore, it is considered that people with such a view act by giving priority to their own
judgment rather than to what others think. Even if there were a lack of social relations due
to the COVID-19 pandemic, it may not have led to an unpleasant experience because the
behavior could be selected by one’s own judgment.

Such a causal relationship cannot be clarified in this study design. However, it is
possible that independent/interdependent view of self are related to loneliness due to the
restricted socialization with others during the COVID-19 pandemic and the environment
in which participants could choose their own actions for infection control.

4.2. Practical Implications

Opportunities for face-to-face interactions among older adults have been forcibly
reduced due to the COVID-19 pandemic [8]. In this study, it was found that about 90% of
the respondents reduced their frequency of socializing with friends. The most common
way to socialize with friends was found to be by phone. Those who have both face-
to-face and non-face-to-face contact have been found to be less lonely than those who
do not [25], and those who are able to interact face-to-face are more likely to engage in
mobile communication, such as by telephone and email [41]. Thus, to reduce loneliness
in the future, it is important to keep in touch with friends through both face-to-face and
non-face-to-face interactions, and to continue the relationships with friends while paying
attention to infection prevention. It has been reported that information and communication
technology (ICT) interventions are effective in reducing loneliness in older people [42,43].
By developing an effective ICT program that older adults can easily use, loneliness emerging
from an infectious disease epidemic in the future can be reduced.

Since neighborhood is an important factor in loneliness, it is considered necessary
to make efforts to build and maintain connections in the neighborhood. Owing to the
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occurrence of child independence, loss due to death of partner or friend, and reduction
of activity range due to health conditions, the social network of older adults is smaller
than it is among youth [44]. As a result, the number of people who feel lonely or become
socially isolated in old age increases [44]. Thus, these findings show that a neighborhood
is effective at reducing loneliness in older adults even during the COVID-19 pandemic.
Healthcare professionals in government agencies must continue to create opportunities for
older adults to increase their involvement in the neighborhood on a regular basis, while
paying attention to infection prevention measures.

Regarding awareness of others, it is necessary to support older adults by enlightening
them so that they do not compare themselves with others more than necessary and so they
can take correct measures for infection prevention. In addition, older adults are likely to
have a lower chance of interacting directly with others around them due to refraining from
going out, which might lead to negative emotions. Therefore, supporting older people in
feeling directly connected to others around them by using ICT that enables video calls can
be effective.

4.3. Limitations

This study has some limitations. First, the adjusted coefficient of determination was
0.275, and many factors other than the survey items, are associated with loneliness, so
care must be taken in interpretation of these data. Second, since this was a cross-sectional
study, and it was not possible to compare the association of the results to a time when
COVID-19 was not prevalent, causal relationships loneliness and related factors, such as
independent/interdependent view of self could not be established. In the future, research
that includes a longitudinal perspective investigating changes in the actual status of rela-
tionships with friends and loneliness must be conducted as the vaccination rate increases.
Third, the participants of this study were limited to older adults living in rural areas. Char-
acteristics of urban areas, such as infection status and regional cohesiveness, differ from
those rural areas, and therefore, the results of this study need to be interpreted accordingly.

5. Conclusions

The factors associated with loneliness in rural older adults during the COVID-19
pandemic were the basic attributes of sex and economic situation, connection with others
through the neighborhood and communicating with friends through phone, and con-
sciousness of others through independent and interdependent views of self. Since the
neighborhood is a factor associated with loneliness in rural older adults during the COVID-
19 pandemic, connection with others in the local area has become especially important
during the pandemic. Socializing with friends, especially over the phone, was found to be
related to loneliness during the COVID-19 pandemic. This could be due to the fact that the
telephone was an easy method for older adults to use to interact with others, and that the
COVID-19 pandemic reduced opportunities to connect with others through face-to-face
contact and increased the demand for connection with others through non-face-to-face
contact. Therefore, it is necessary for older adults to have a connection with others in the
local area while paying attention to infection control. Regarding consciousness of others,
socializing with others was restricted; however, participants were able to choose their own
actions for infection control. This suggests that independent/interdependent view of self
may be related to loneliness.

Author Contributions: Conceptualization: H.H. and M.H.; methodology: H.H. and M.H.; software:
H.H.; validation: H.H. and M.H.; formal analysis: H.H. and M.H.; investigation: H.H.; resources:
M.H.; data curation: H.H.; writing (original draft preparation): H.H.; writing (review and editing):
H.H. and M.H.; visualization: H.H.; supervision: M.H.; project administration: M.H.; funding
acquisition: M.H. All authors have read and agreed to the published version of the manuscript.

Funding: This research was funded by the JSPS KAKENHI (grant number JP18H03103).



Healthcare 2022, 10, 484 12 of 13

Institutional Review Board Statement: This study was conducted in accordance with the Declaration
of Helsinki and approved by the Ethics Committee of the Hokkaido University Faculty of Health
Sciences (approval numbers: 20–60, approval date: 29 January 2021).

Informed Consent Statement: The purpose of the study and the conditions of anonymity and
protection of personal information were explained in writing to the subjects, and informed consent
was obtained from all participants.

Data Availability Statement: The data supporting the findings of this study are available from the
corresponding author upon reasonable request.

Acknowledgments: We would like to thank all organizations that cooperated with us during this research.

Conflicts of Interest: The authors declare no conflict of interest.

References
1. World Health Organization. WHO Coronavirus (COVID-19) Dashboard. Available online: https://covid19.who.int/ (accessed

on 15 December 2021).
2. Ministry of Health, Labor and Welfare. Domestic Outbreak Situation. Available online: https://www.mhlw.go.jp/stf/covid-19

/kokunainohasseijoukyou.html (accessed on 12 October 2021). (In Japanese)
3. World Health Organization. Coronavirus Disease (COVID-19): Risks and Safety for Older People. Available online: https://www.

who.int/news-room/questions-and-answers/item/coronavirus-disease-covid-19-risks-and-safety-for-older-people (accessed
on 4 November 2021).

4. Ministry of Health, Labor and Welfare. Shingata Corona Virus Kannsennsyou No “Ima” Ni Kannsuru 11 No Chishiki. Available
online: https://www.mhlw.go.jp/content/000788485.pdf (accessed on 12 October 2021). (In Japanese)

5. Gov.ie. Joint Statement from Department of Health and Department of Justice on New Enforcement Measure. 2020. Available
online: https://www.gov.ie/en/publication/3c085-joint-statement-from-department-of-health-and-department-of-justice-on-
new-enforcement-measures/ (accessed on 4 October 2021).

6. Gov.uk. Prime Minister’s Statement on Coronavirus (COVID-19): 22 September 2020. Available online: https://www.gov.uk/
government/speeches/prime-ministers-statement-on-coronavirus-covid-19-22-september-2020 (accessed on 4 October 2021).

7. Cabinet Seceretariat. Shinngata Corona Virus Kannsennsyou Kinnkyuu Zitai Senngenn No Gaiyou. Available online: https:
//corona.go.jp/news/news_20200421_70.html (accessed on 15 December 2021). (In Japanese)

8. Ammar, A.; Chtourou, H.; Boukhris, O.; Trabelsi, K.; Masmoudi, L.; Brach, M.; Bouaziz, B.; Bentlage, E.; How, D.; Ahmed, M.;
et al. COVID-19 Home Confinement Negatively Impacts Social Participation and Life Satisfaction: A Worldwide Multicenter
Study. Int. J. Environ. Res. Public Health 2020, 17, 6237. [CrossRef] [PubMed]

9. Takashima, R.; Onishi, R.; Saeki, K.; Hirano, M. Perception of COVID-19 Restrictions on Daily Life Among Japanese Older Adults:
A Qualitative Focus Group Study. Healthcare 2020, 8, 450. [CrossRef] [PubMed]

10. Takata, T. On the Scale for Measuring Independent and Interdependent View of Self. Bull. Res. Inst. 2000, 8, 145–163.
11. Takata, T. Developmental Process of Independent and Interdependent Self-Construal in Japanese Culture: Cross-Cultural and

Cross-Sectional Analyses. Jpn. J. Educ. Psychol. 1999, 47, 480–489. [CrossRef]
12. Pérez, L.M.; Castellano-Tejedor, C.; Cesari, M.; Soto-Bagaria, L.; Ars, J.; Zambom-Ferraresi, F.; Baró, S.; Díaz-Gallego, F.; Vilaró,

J.; Enfedaque, M.B.; et al. Depressive Symptoms, Fatigue and Social Relationships Influenced Physical Activity in Frail Older
Community-Dwellers During the Spanish Lockdown due to the COVID-19 Pandemic. Int. J. Environ. Res. Public Health 2021,
18, 808. [CrossRef]

13. Herron, R.V.; Newall, N.E.G.; Lawrence, B.C.; Ramsey, D.; Waddell, C.M.; Dauphinais, J. Conversations in Times of Isolation:
Exploring Rural-Dwelling Older Adults’ Experiences of Isolation and Loneliness During the COVID-19 Pandemic in Manitoba,
Canada. Int. J. Environ. Res. Public Health 2021, 18, 3028. [CrossRef] [PubMed]

14. Krendl, A.C.; Perry, B.L. The Impact of Sheltering in Place During the COVID-19 Pandemic on Older Adults’ Social and Mental
Well-Being. J. Gerontol. B Psychol. Sci. Soc. Sci. 2021, 76, e53–e58. [CrossRef]

15. Ong, A.D.; Uchino, B.N.; Wethington, E. Loneliness and Health in Older Adults: A Mini-Review and Synthesis. Gerontology 2016,
62, 443–449. [CrossRef]

16. Gierveld, J. A review of loneliness: Concept and definitions, determinants and consequences. Rev. Clin. Gerontol. 1998, 8, 73–80.
[CrossRef]

17. Domènech-Abella, J.; Lara, E.; Rubio-Valera, M.; Olaya, B.; Moneta, M.V.; Rico-Uribe, L.A.; Ayuso-Mateos, J.L.; Mundó, J.; Haro,
J.M. Loneliness and Depression in the Elderly: The Role of Social Network. Soc. Psychiatry 2017, 52, 381–390. [CrossRef]

18. Donovan, N.J.; Wu, Q.; Rentz, D.M.; Sperling, R.A.; Marshall, G.A.; Glymour, M.M. Loneliness, Depression and Cognitive
Function in Older U.S. Adults. Int. J. Geriatr. Psychiatry 2017, 32, 564–573. [CrossRef] [PubMed]

19. Wong, S.Y.S.; Zhang, D.; Sit, R.W.S.; Yip, B.H.K.; Chung, R.Y.; Wong, C.K.M.; Chan, D.C.C.; Sun, W.; Kwok, K.O.; Mercer, S.W.
Impact of COVID-19 on Loneliness, Mental Health, and Health Service Utilisation: A Prospective Cohort Study of Older Adults
with Multimorbidity in Primary Care. Br. J. Gen. Pract. 2020, 70, e817–e824. [CrossRef] [PubMed]

https://covid19.who.int/
https://www.mhlw.go.jp/stf/covid-19/kokunainohasseijoukyou.html
https://www.mhlw.go.jp/stf/covid-19/kokunainohasseijoukyou.html
https://www.who.int/news-room/questions-and-answers/item/coronavirus-disease-covid-19-risks-and-safety-for-older-people
https://www.who.int/news-room/questions-and-answers/item/coronavirus-disease-covid-19-risks-and-safety-for-older-people
https://www.mhlw.go.jp/content/000788485.pdf
https://www.gov.ie/en/publication/3c085-joint-statement-from-department-of-health-and-department-of-justice-on-new-enforcement-measures/
https://www.gov.ie/en/publication/3c085-joint-statement-from-department-of-health-and-department-of-justice-on-new-enforcement-measures/
https://www.gov.uk/government/speeches/prime-ministers-statement-on-coronavirus-covid-19-22-september-2020
https://www.gov.uk/government/speeches/prime-ministers-statement-on-coronavirus-covid-19-22-september-2020
https://corona.go.jp/news/news_20200421_70.html
https://corona.go.jp/news/news_20200421_70.html
http://doi.org/10.3390/ijerph17176237
http://www.ncbi.nlm.nih.gov/pubmed/32867287
http://doi.org/10.3390/healthcare8040450
http://www.ncbi.nlm.nih.gov/pubmed/33139662
http://doi.org/10.5926/jjep1953.47.4_480
http://doi.org/10.3390/ijerph18020808
http://doi.org/10.3390/ijerph18063028
http://www.ncbi.nlm.nih.gov/pubmed/33804282
http://doi.org/10.1093/geronb/gbaa110
http://doi.org/10.1159/000441651
http://doi.org/10.1017/S0959259898008090
http://doi.org/10.1007/s00127-017-1339-3
http://doi.org/10.1002/gps.4495
http://www.ncbi.nlm.nih.gov/pubmed/27162047
http://doi.org/10.3399/bjgp20X713021
http://www.ncbi.nlm.nih.gov/pubmed/32988955


Healthcare 2022, 10, 484 13 of 13

20. Fierloos, I.N.; Tan, S.S.; Williams, G.; Alhambra-Borrás, T.; Koppelaar, E.; Bilajac, L.; Verma, A.; Markaki, A.; Mattace-Raso, F.;
Vasiljev, V.; et al. Socio-demographic characteristics associated with emotional and social loneliness among older adults. BMC
Geriatr. 2021, 21, 114. [CrossRef] [PubMed]

21. Bu, F.; Steptoe, A.; Fancourt, D. Who is lonely in lockdown? Cross-cohort analyses of predictors of loneliness before and during
the COVID-19 pandemic. Public Health 2020, 186, 31–34. [CrossRef] [PubMed]

22. Tomstad, S.; Dale, B.; Sundsli, K.; Saevareid, H.I.; Söderhamn, U. Who often Feels Lonely? A Cross-Sectional Study About
Loneliness and Its Related Factors Among Older Home-Dwelling People. Int. J. Older People Nurs. 2017, 12. [CrossRef]

23. Lindsay-Smith, G.; O’Sullivan, G.; Eime, R.; Harvey, J.; van Uffelen, J. A mixed methods case study exploring the impact of
membership of a multi-activity, multicentre community group on social wellbeing of older adults. BMC Geriatr. 2018, 18, 226.
[CrossRef]

24. Lampraki, C.; Jopp, D.S.; Spini, D.; Morselli, D. Social Loneliness after Divorce: Time-Dependent Differential Benefits of
Personality, Multiple Important Group Memberships, and Self-Continuity. Gerontology 2019, 65, 275–287. [CrossRef]

25. Noguchi, T.; Nojima, I.; Inoue-Hirakawa, T.; Sugiura, H. Role of Non-Face-to-Face Social Contacts in Moderating the Association
Between Living Alone and Mental Health Among Community-Dwelling Older Adults: A Cross-Sectional Study. Public Health
2021, 194, 25–28. [CrossRef]

26. Petersen, J.; Thielke, S.; Austin, D.; Kaye, J. Phone Behaviour and Its Relationship to Loneliness in Older Adults. Aging Ment.
Health 2016, 20, 1084–1091. [CrossRef]

27. Mair, C.A.; Thivierge-Rikard, R.V. The Strength of Strong Ties for Older Rural Adults: Regional Distinctions in the Relationship
Between Social Interaction and Subjective Well-Being. Int. J. Aging Hum. Dev. 2010, 70, 119–143. [CrossRef]

28. The Hokkaido Government Office. Graph of COVID-19. Available online: https://www.pref.hokkaido.lg.jp/ss/dtf/opendata/
covid19.html (accessed on 15 December 2021). (In Japanese).

29. Cabinet Office. 2021 Version of the Aging Society White Paper by the Cabinet Office. Available online: https://www8.cao.go.jp/
kourei/whitepaper/w-2021/zenbun/pdf/1s2s_02.pdf (accessed on 15 December 2021). (In Japanese)

30. Ministry of Health, Labor and Welfare. Shingata Corona Virus Kannsennsyou Heno Taiou Ni Tsuite (Koureisya No Minasama
He). Available online: https://www.mhlw.go.jp/stf/seisakunitsuite/bunya/hukushi_kaigo/kaigo_koureisha/yobou/index_
00013.html (accessed on 25 August 2021). (In Japanese)

31. Masuda, Y.; Tadaka, E.; Dai, Y. Reliabilityand Validityof the JapaneseVersion of the UCLA Loneliness Scale version3 among the
Older Population. Jpn. Acad. Community Health Nurs. 2012, 15, 25–32.

32. Aylaz, R.; Aktürk, Ü.; Erci, B.; Öztürk, H.; Aslan, H. Relationship Between Depression and Loneliness in Elderly and Examination
of Influential Factors. Arch. Gerontol. Geriatr. 2012, 55, 548–554. [CrossRef] [PubMed]

33. Ausín, B.; Muñoz, M.; Castellanos, M.A. Loneliness, Sociodemographic and Mental Health Variables in Spanish Adults Over 65
Years Old. Span. J. Psychol. 2017, 20, E46. [CrossRef] [PubMed]

34. Cornwell, Y.E.; Goldman, A.W. Local Ties in the Social Networks of Older Adults. J. Gerontol. B Psychol. Sci. Soc. Sci. 2021, 76,
790–800. [CrossRef]

35. Cabinet Office. Syakai Ishiki Ni Kannsuru Yoronn Tyousa. 2020. Available online: https://survey.gov-online.go.jp/index-sha.
html (accessed on 25 August 2021). (In Japanese)

36. Shimokihara, S.; Maruta, M.; Hidaka, Y.; Akasaki, Y.; Tokuda, K.; Han, G.; Ikeda, Y.; Tabira, T. Relationship of Decrease in
Frequency of Socialization to Daily Life, Social Life, and Physical Function in Community-Dwelling Adults Aged 60 and Over
After the COVID-19 Pandemic. Int. J. Environ. Res. Public Health 2021, 18, 2573. [CrossRef] [PubMed]

37. Tani, I.; Amaya, Y. Seikaku Tokusei No 5 Inshi To Kyoukansei Oyobi Kodokukan No Kannrenn. Jpn. Soc. Personal. 2009, 18,
132–133. [CrossRef]

38. Takahashi, T.; Horige, K. Bunkateki zikokann to zisonnkannzyou no kannrenn ni tsuite (2). Jpn. Soc. Personal. Psychol. 2005, 14,
109–110.

39. Kim, M.; Sharkey, W.F.; Singelis, T.M. The Relationship Between Individuals’ Self-Construals and Perceived Importance of
Interactive Constraints. Int. J. Intercult. Relat. 1994, 18, 117–140. [CrossRef]

40. Takata, T. Social Comparison in Everyday Life and the Cultural View of Self:A Developmental Analysis Based on Cross-Sectional
Data. Jpn. J. Exp. Soc. Psychol. 1999, 39, 1–15. [CrossRef]

41. Jin, B.; Park, N. In-Person Contact Begets Calling and Texting: Interpersonal Motives for Cell Phone Use, Face-to-Face Interaction,
and Loneliness. Cyberpsychol. Behav. Soc. Netw. 2010, 13, 611–618. [CrossRef]

42. Cotten, S.R.; Anderson, W.A.; McCullough, B.M. Impact of Internet Use on Loneliness and Contact with Others Among Older
Adults: Cross-Sectional Analysis. J. Med. Internet Res. 2013, 15, e39. [CrossRef] [PubMed]

43. Llorente-Barroso, C.; Kolotouchkina, O.; Mañas-Viniegra, L. The Enabling Role of ICT to Mitigate the Negative Effects of
Emotional and Social Loneliness of the Elderly During COVID-19 Pandemic. Int. J. Environ. Res. Public Health 2021, 18, 3923.
[CrossRef] [PubMed]

44. Kemperman, A.; van den Berg, P.; Weijs-Perrée, M.; Uijtdewillegen, K. Loneliness of Older Adults: Social Network and the Living
Environment. Int. J. Environ. Res. Public Health 2019, 16, 406. [CrossRef] [PubMed]

http://doi.org/10.1186/s12877-021-02058-4
http://www.ncbi.nlm.nih.gov/pubmed/33563228
http://doi.org/10.1016/j.puhe.2020.06.036
http://www.ncbi.nlm.nih.gov/pubmed/32768621
http://doi.org/10.1111/opn.12162
http://doi.org/10.1186/s12877-018-0913-1
http://doi.org/10.1159/000494112
http://doi.org/10.1016/j.puhe.2021.02.016
http://doi.org/10.1080/13607863.2015.1060947
http://doi.org/10.2190/AG.70.2.b
https://www.pref.hokkaido.lg.jp/ss/dtf/opendata/covid19.html
https://www.pref.hokkaido.lg.jp/ss/dtf/opendata/covid19.html
https://www8.cao.go.jp/kourei/whitepaper/w-2021/zenbun/pdf/1s2s_02.pdf
https://www8.cao.go.jp/kourei/whitepaper/w-2021/zenbun/pdf/1s2s_02.pdf
https://www.mhlw.go.jp/stf/seisakunitsuite/bunya/hukushi_kaigo/kaigo_koureisha/yobou/index_00013.html
https://www.mhlw.go.jp/stf/seisakunitsuite/bunya/hukushi_kaigo/kaigo_koureisha/yobou/index_00013.html
http://doi.org/10.1016/j.archger.2012.03.006
http://www.ncbi.nlm.nih.gov/pubmed/22487148
http://doi.org/10.1017/sjp.2017.48
http://www.ncbi.nlm.nih.gov/pubmed/29019303
http://doi.org/10.1093/geronb/gbaa033
https://survey.gov-online.go.jp/index-sha.html
https://survey.gov-online.go.jp/index-sha.html
http://doi.org/10.3390/ijerph18052573
http://www.ncbi.nlm.nih.gov/pubmed/33806599
http://doi.org/10.24534/amjspp.18.0_132
http://doi.org/10.1016/0147-1767(94)90008-6
http://doi.org/10.2130/jjesp.39.1
http://doi.org/10.1089/cyber.2009.0314
http://doi.org/10.2196/jmir.2306
http://www.ncbi.nlm.nih.gov/pubmed/23448864
http://doi.org/10.3390/ijerph18083923
http://www.ncbi.nlm.nih.gov/pubmed/33917966
http://doi.org/10.3390/ijerph16030406
http://www.ncbi.nlm.nih.gov/pubmed/30708985

	Introduction 
	Materials and Methods 
	Target Area 
	Participants 
	Research Design 
	Conceptual Framework 
	Survey Method 
	Analytical Method 

	Results 
	Basic Attributes 
	Connection with Others 
	Consciousness of Others 
	Loneliness 
	Factors Associated with Loneliness during COVID-19 

	Discussion 
	Factors Associated with Loneliness during COVID-19 
	Practical Implications 
	Limitations 

	Conclusions 
	References

