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Objective: Due to the COVID-19 pandemic, non-married people are at high risk of
loneliness. With social interactions restricted, it is important for non-married people
to acquire a new romantic partner for their mental health and quality of life. We
hypothesized that infection control efforts in the workplace influence people’s social
interactions, including romantic activities.

Methods: We conducted an internet-based prospective cohort study from December
2020 (baseline) to December 2021, using self-administered questionnaires. Briefly,
27,036 workers completed the questionnaires at baseline, and when followed up after
1 year, 18,560 (68.7%) participated. A total of 6,486 non-married individuals with no
romantic relationship at baseline were included in the analysis. At baseline they were
asked about the implementation of infection control measures in the workplace, and
at follow-up they were asked about activities they performed with a view to romantic
relationships during the period from baseline to follow-up.

Results: Compared to workers in workplaces with no infection control measures, the
odds ratio (OR) associated with romance-related activities for those in workplaces
with seven or more infection control measures was 1.90 (95% Cl: 1.45-2.48, p <
0.001), and the OR associated with having a new romantic partner was 1.79 (95% ClI:
1.20-2.66, p = 0.004).

Discussion: Under the COVID-19 pandemic, the implementation of infection control
measures in the workplace and the expressed satisfaction with those measures
promoted romantic relationships among non-married, single individuals.
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Introduction

Since it started in 2020, the global COVID-19 pandemic has
drastically changed people’s daily lives and work styles. As an
infection prevention measure, it was recommended that people
refrain from or limit normal social activities such as eating out
and traveling, and respect physical distance from other people.
In Japan, telecommuting was recommended because COVID-19
infections mainly occurred in people of working age, and reducing
human contact was deemed important for preventing the spread of
infection (1). Consequently, whereas 20% of companies in Japan used
telecommuting before the COVID-19 pandemic, this figure rose to
57% after the pandemic occurred (2).

Loneliness is an emerging public health issue resulting from the
COVID-19 pandemic situation (3, 4). Recommendations for physical
distance and restrictions on social activity have reduced opportunities
for people to interact. In particular, young people, people who are
separated or divorced, and those with health issues have reported
feeling more lonely during the pandemic (4). Loneliness is associated
with reduced quality of life, physical health, and mental health (3-5).

From a public health perspective, it is important that non-
married people, a high-risk group for loneliness, are able to establish
new romantic relationships, because spending time with family can
alleviate loneliness and help maintain good mental wellbeing (6).
However, as physical distance is encouraged and social activities
continue to be restricted for months or even longer, we considered
that it was increasingly difficult for single people to find romantic
partners. It is known that the COVID-19 pandemic has impacted
romantic relationships in various ways (7, 8). However, little is known
about factors and attributes that influence new romantic activities
during the pandemic.

In April 2020, a state of emergency was declared for the first
time in Japan. Subsequently, in winter 2020, the number of COVID-
19 infected persons and deaths was much higher than in previous
waves, and Japan was placed on maximum alert, called the third wave.
Since many of those infected were of working age, many companies
followed the government’s voluntary request and promoted infection
control measures within their companies.

Infection control in the workplace, which is where workers
spend most of their time and therefore a major place of human
contact, has been reported to affect not only infection prevention
but also workers’ mental wellbeing and performance (9-12). COVID-
19 measures taken by Japanese employees include refraining from
going to work when sick, measuring their body temperature,
disinfecting the workplace, and teleworking. However, the extent
to which the various control measures are implemented varies
with the size of the company, the type of work, and other
factors (13). Improved infection control measures in the workplace
are expected to affect workers' perception of infection risk and
influence their daily behavior and quality of life. Indeed, enhanced
infection control measures in the workplace were also reported to
be associated with individual preventive behaviors such as hand
washing (10).

We hypothesized that infection control efforts in the workplace
may encourage people’s interactions, including romantic activities,
during the COVID-19 pandemic.

Here, we conducted a prospective cohort study to specifically
examine whether better infection control in the workplace influences
workers’ behaviors related to romantic relationships.
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Methods

The study was conducted under a prospective cohort design
between December 2020 and December 2021. Baseline and follow-
up surveys were conducted using self-administered questionnaires
via the Internet. All participants gave informed consent, and the
study was approved by the ethics committee of the University of
Occupational and Environmental Health, Japan (reference No. R2-
079 and R3-006).

The protocol for the baseline survey has been described elsewhere
(14). The target population included workers aged 20 to 65 years
and in employment at the time of the baseline survey. Sampling was
conducted taking into account geographic region, occupation, and
sex. Regions were divided into five levels, covering 47 prefectures,
according to the level of COVID-19 infection. Occupations were
divided into office workers and non-office workers. Thus, a total
of 20 blocks of five regions, two occupations, and two sexes was
created, and each block was sampled in equal numbers. We planned
to collect data from 30,000 people overall, aiming to reach at least
1,500 participants in each block.

The survey was commissioned to Cross Marketing Inc. (Tokyo,
Japan). Of their 4.7 million pre-registered monitors with information
such as sex, age, place of residence, and occupation, approximately
600,000 were sent an email request to participate in the survey.
Of these, 55,045 participated in the initial screening, with 33,302
satisfying the final inclusion criteria. Of those 33,302 participants,
27,036 were included in the analysis, after excluding those judged
as submitting untrustworthy responses. The following criteria were
used to determine untrustworthy responses: extremely short response
time (<6min), reporting extremely low body weight (<30kg),
reporting extremely short height (<140 cm), inconsistent answers
to similar questions throughout the survey (e.g., inconsistency
on questions about marital status and area of residence), and
wrong answers to a question used solely to identify unreliable
responses (“Choose the third largest number from the following
five numbers”).

The follow-up survey was conducted in December 2021, 1 year
after baseline. A total of 18,560 (68.7%) participated in the follow-up.
Finally, 6,486 individuals (2,779 men, 3,707 women) who were not
married and who were not in a romantic relationship at baseline were
included in the analysis. As the study is an internet-based survey,
there are no missing values.

Evaluation of infection control measures in
the workplace at baseline

Participants were asked to answer yes or no concerning
whether the following measures had been implemented in their
workplace: refraining from and restrictions on business trips;
refraining from receiving and restrictions on visitors; refraining
from meeting or recommending a limit on the number of
people at social gatherings and dinners; refraining from or
limiting face-to-face internal meetings; wearing masks at all
times during working hours; installing partitions and revising
the workplace layout; recommending daily temperature checks
at home; encouraging telecommuting; prohibiting eating at the
work desk; and requesting employees not come to work if
feeling unwell.
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The questionnaire also asked participants to rate their company’s
infection control measures, using the question: “Do you think your
company has taken adequate infection control measures for its
employees?” Participants responded on a four-point scale: “strongly

» « » o« » o«

agree”, “agree”, “disagree”, “Strongly disagree”.

Assessment of romantic relationship status

The subjects were asked about their activities in relation to
developing romantic relationships during the period from baseline
to follow-up (1 year). Participants who answered yes to either of the
two questions: “Have you taken any action in the past year to find
a romantic partner?” “Have you engaged in any marriage activities
in the past year?” were classified as “taking action in a romantic
relationship”. Those who answered “yes” to the question: “Have you
been in a new romantic relationship in the past year?” were classified
as “having a new romantic relationship”.

Other covariates

Information on the subjects characteristics were collected at
the baseline. Participants answered the following questions about
themselves in an online form: age, sex, prefecture of residence, marital
status (unmarried, bereaved/divorced), job type (mainly desk work,
mainly involving interpersonal communication, and mainly labor),
number of employees in the workplace, educational background,
income, smoking status, and alcohol consumption (6-7 days a week,
4-5 days a week, 2-3 days a week, <1 day a week, hardly ever).

Statistical analyses

Age-sex adjusted odds ratios (ORs) and multivariate adjusted
ORs were estimated using a multilevel logistic model nested in the
prefecture of residence to take account of regional variability. The
ORs of the number of infection control measures in the workplace,
and evaluation of those infection control measures associated with
“taking action in a romantic relationship” were estimated. The model
adjusted age, sex, marital status, job type, income, education, self-
rated health, smoking, alcohol drinking, number of employees in
the workplace, and the incidence rate of COVID-19 by prefecture at
baseline. In addition, the ORs associated with “having a new romantic
relationship” were also estimated.

A p < 0.05 was considered statistically significant. All analyses
were conducted using Stata (Stata Statistical Software: Release 16;
StataCorp LLC, TX, USA).

Results

Table 1 shows the baseline characteristics in relation to the
number of infection control measures implemented in the workplace.
In workplaces where no infection control measures were taken, 60%
of the respondents were men. As the number of infection control
measures increased, the percentage of women increased. Compared
to workplaces with more infection control measures, workplaces with
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no infection control measures had lower incomes, more smokers, and
were of smaller size.

Table 2 shows the ORs for the number of infection control
measures and activities related to romantic relationships. Compared
to workers in workplaces with no infection control measures, those in
workplaces with seven or more measures were more likely to engage
in romantic relationship-related activities (OR = 1.84, 95% CI: 1.42—
2.47, p < 0.001). The multivariate adjusted model also showed this
association (OR = 1.90, 95% CI: 1.45-2.48, p < 0.001). We also
found a linear relationship between the number of infection control
measures and activities in a romantic relationship (p for trend <
0.001).

Similarly, workers who perceived their company’s infection
control self-perception as adequate compared to those who
considered it inadequate were more likely to engage in romantic
relationship-related activities (OR = 1.68, 95% CI: 1.24-2.28, p
= 0.001). This relationship was similar in the multivariate model
(OR = 1.55, 95% CI: 1.13-2.12, p = 0.007). Furthermore, workers’
perception of infection control in the workplace showed a linear
relationship in the order of strongly disagree, disagree, agree, and
strongly disagree (p for trend = 0.003).

Table 3 shows the ORs of participants who actually established
a romantic relationship during the period between baseline and
follow-up. The more infection control measures were implemented
in the workplace, the more people started to have new romantic
relationships. In the multivariate analysis, the OR for those who
reported seven or more measures in the workplace compared to those
who reported that no infection control measures existed was 1.79
(95% CI: 1.20-2.66, p = 0.004). There was also a linear relationship:
the higher the number of measures, the greater the likelihood of
starting a new romantic relationship (p for trend < 0.001). In
addition, there was a non-significant tendency (p for trend < 0.081)
for those who felt that the level of infection control in the workplace
was adequate to establish a new romantic relationship.

Discussion

This study showed that greater implementation of infection
control measures in the workplace is associated with more activities
toward initiating romantic relationships. Furthermore, workers
who expressed satisfaction with their company’s infection control
measures were more likely to be active in initiating a relationship
than those who felt that their company’s measures were inadequate.
These results support the hypothesis that infection control efforts
in the workplace influence workers’ romantic activities during the
COVID-19 pandemic.

Several explanations can be offered for the association between
better infection control measures in the workplace and romantic
activity. First, infection risk perception, wherein more controls and
satisfactory controls may reduce risk and then increase likelihood
of spending time with potential partners, then leading to romantic
relationship formation. Second, perhaps people with more stringent
infection control measures are more motivated to seek out romantic
partners to compensate for lesser social contact at work. Third,
perhaps workplaces that implemented restrictions on travel or were
less opportunities to meet people outside the company due to
their infection control measures simply afforded workers more
opportunities to for people to interact with coworkers relatively
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TABLE 1 Characteristics of subjects according to the number of workplace measures against COVID-19.

Number of workplace measures against COVID- 19

1-3 4-6
n=1383 n=1755
Age, mean (SD) 47.8 (9.6) 46.2(9.7) 45.0(9.8) 45.4(10.0)
Sex, men 548 (60.2%) 637 (46.1%) 691 (39.4%) 903 (37.1%)

Marital status

Divorce history 176 (19.3%) 337 (24.4%) 381 (21.7%) 542 (22.2%)
Never married 735 (80.7%) 1046 (75.6%) 1374 (78.3%) 1895 (77.8%)
Job type, mainly desk work 474 (52.0%) 629 (45.5%) 788 (44.9%) 1354 (55.6%)

Income (million JPY)

<300 358 (39.3%) 441 (31.9%) 424 (24.2%) 446 (18.3%)
300-499 278 (30.5%) 487 (35.2%) 641 (36.5%) 781 (32.0%)
500-799 182 (20.0%) 293 (21.2%) 455 (25.9%) 727 (29.8%)
>800 93 (10.2%) 162 (11.7%) 235 (13.4%) 483 (19.8%)
Education

Junior high school 27 (3.0%) 36 (2.6%) 18 (1.0%) 29 (1.2%)

High school 321 (35.2%) 445 (32.2%) 465 (26.5%) 543 (22.3%)
Vocational school/college, university, 563 (61.8%) 902 (65.2%) 1272 (72.5%) 1865 (76.5%)

graduate school

Self-rated health

excellent 38 (2.8%) 35 (3.7%) 62 (2.5%) 43 (2.5%)
very good 103 (7.6%) 73 (7.7%) 217 (8.9%) 151 (8.7%)
good 424 (31.5%) 304 (32.1%) 766 (31.3%) 604 (34.6%)
fair 536 (39.8%) 376 (39.7%) 1,002 (40.9%) 706 (40.5%)
poor 247 (18.3%) 158 (16.7%) 401 (16.4%) 240 (13.8%)
Current smoker 276 (30.3%) 371 (26.8%) 400 (22.8%) 503 (20.6%)
Alcohol drinking
6-7 days per week 182 (20.0%) 250 (18.1%) 243 (13.8%) 360 (14.8%)
4-5 days per week 45 (4.9%) 84 (6.1%) 100 (5.7%) 155 (6.4%)
2-3 days per week 94 (10.3%) 139 (10.1%) 215 (12.3%) 247 (10.1%)
Less than 1 day per week 130 (14.3%) 234 (16.9%) 328 (18.7%) 461 (18.9%)
Hardly ever 460 (50.5%) 676 (48.9%) 869 (49.5%) 1,214 (49.8%)

Number of employees in the workplace

1-4 511 (56.1%) 398 (28.8%) 227 (12.9%) 178 (7.3%)

5-49 212 (23.3%) 499 (36.1%) 485 (27.6%) 315 (12.9%)
50-499 109 (12.0%) 331 (23.9%) 556 (31.7%) 817 (33.5%)
=500 79 (8.7%) 155 (11.2%) 487 (27.7%) 1,127 (46.2%)

My company has adequate infection control measures in place for its employees

Strongly agree 79 (8.7%) 113 (8.2%) 227 (12.9%) 560 (23.0%)
Agree 314 (34.5%) 659 (47.7%) 1,036 (59.0%) 1,501 (61.6%)
Disagree 221 (24.3%) 367 (26.5%) 362 (20.6%) 292 (12.0%)
Strongly disagree 297 (32.6%) 244 (17.6%) 130 (7.4%) 84 (3.4%)
New romantic relationships 70 (7.7%) 160 (11.6%) 239 (13.6%) 364 (14.9%)
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TABLE 2 Association between number of workplace measures against COVID-19 and activities in a new romantic relationship.

Age-adjusted

95% ClI

Multivariate™
95% ClI

Number of workplace measures against COVID-19

0 reference reference

1-3 1.46 1.08 1.97 0.015 1.43 1.07 1.90 0.016

4-6 1.63 1.22 2.17 0.001 1.53 1.19 1.97 0.001

7-10 1.87 1.42 2.47 <0.001 1.90 1.45 2.48 <0.001
<0.001" <0.0017

My company has adequate infection control measures in place for its employees

Strongly disagree Reference Reference

Disagree 1.15 0.85 1.56 0.362 112 0.82 1.53 0.481

Agree 1.28 0.98 1.68 0.069 1.25 0.95 1.65 0.116

Strongly agree 1.68 1.24 2.28 0.001 1.55 1.13 2.12 0.007
<0.001" 0.003"

*The model included age, sex, marital status, job type, income, education, self-rated health, smoking, alcohol drinking, number of employees in the workplace, and number of workplace measures

against COVID- 19. Tp for trend.

TABLE 3 Association between number of workplace measures against COVID-19 and having a new romantic relationship.

Age-adjusted

Multivariate™*

95% ClI 95% ClI
Number of workplace measures against COVID-19
0 reference reference
1-3 1.22 0.82 1.83 0.327 111 0.73 1.67 0.631
4-6 1.25 0.85 1.83 0.265 1.15 0.76 1.72 0.511
7-10 1.84 1.28 2.64 0.001 1.79 1.20 2.66 0.004
<0.0017 <0.001"
My company has adequate infection control measures in place for its employees
Strongly disagree reference reference
Disagree 1.36 0.89 2.06 0.156 1.30 0.85 2.00 0.224
Agree 1.40 0.96 2.05 0.079 1.32 0.90 1.95 0.156
Strongly agree 1.78 1.16 2.71 0.008 1.53 0.99 2.36 0.057
0.0117 0.081"

*The model included age, sex, marital status, job type, income, education, self-rated health, smoking, alcohol drinking, number of employees in the workplace, number of workplace measures against

COVID- 19, and subjective assessment of whether the company has adequate infection control measures in place for employees. Tp for trend.

to more lenient workplaces, thereby allowing other predictors of
attraction such as similarity and familiarity to take place.
Pietromonaco et al. (8) proposed a conceptual framework for
the impact of the COVID-19 pandemic on romantic relationships,
based on the adaptive process from the perspective of relationship
science. The adaptive process involve interaction in which couples
respond to external stressors and difficulties by mutually supporting
each other and functioning through their problems (8, 15). When
subjected to an external stressor, COVID-19 being a good example,
couples that have existing problems will experience a decline in their
relationship. The co-presence of emotional factors such as anxiety
and depression also results in a lack of supportive affection when
couples need to support each other, resulting in negative interactions
(16, 17). A positive association between adequate infection control

Frontiersin Public Health

measures in the workplace and workers’ mental health and anxiety
has been reported (12). Infection control in the workplace may have
a moderating effect on workers’ feelings of vulnerability by alleviating
anxiety, and thereby positively influence within-couple relationships.

Adequate infection control measures in the workplace may act as
a deterrent to self-regulatory depletion in workers and promote the
initiation and construction of romantic relationships. The theory of
self-regulatory depletion has been proposed as a mechanism by which
external stress can lead to decreased cooperation and satisfaction
among partners (18). Because coping with external stress requires
individual effort, it depletes self-regulatory capacity, leading to more
negative behavior toward partners and inhibiting dyadic relationships
(15, 18). Couples experiencing increased daily stress may show more
criticism of their partner, which has been attributed to self-regulation
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depletion (18). In the COVID-19 pandemic, various external stresses
including economic problems, loneliness, employment instability,
physical limitations, and limited social activities can make it
difficult for couples to function in a complementary and supportive
manner, and diminish romantic relationships. Working under a high
perceived risk of infection can lead to negative attitudes toward
one’s partner or potential partner and a decline in the relationship,
as one’s self-regulatory capacity is depleted because of the effort
required to avoid crisis. Adequate infection control measures in the
workplace can alleviate the external stress and anxiety that COVID-
19 brings to couples, including the anxiety that infection may be
introduced to couples and families; they can help maintain good
dyadic adjustment and psychological wellbeing, and thereby the
quality of the relationship.

We chose socioeconomic factors related to marriage as
confounding factors in this study because romantic activities
are in some ways similar to those of marriage, albeit that the
sociodemographic drivers of romantic activities are not clear. Even
after adjusting for factors such as age, income, and health status,
we found an association between workplace infection control and
romantic activity. This result implies that the mechanisms underlying
the association of adequate workplace infection control with
romantic activity may depend on factors other than socioeconomic
ones. It has been reported that infection control in the workplace
is associated with workers’ risk perception, individual preventive
behavior, mental health, and stress (10, 12, 19). It seems likely
that these factors can either promote or retard the intention to
engage in romantic behavior. Nevertheless, this question warrants
further examination.

Some limitations of this study can be mentioned. First, although
we assessed romantic activities using self-reports, there is little
reason to doubt participants’ recollections about whether or not
they started a romantic relationship. Also, as the study involved
an anonymous survey via the Internet, there was little motivation
for false reporting. Second, our operational definition of romantic
activity might be questioned. The presence or absence of a sexual
relationship, homosexuality, or multiple partners are unknown.
However, we believe that any impact of not distinguishing between
these factors was minimal in the context of this study. Third, it is
not clear how participants found their romantic partners, whether
at parties, or by social networking applications, for example. It
is possible that social networking activities have become more
prevalent during the COVID-19 pandemic (20-22), but any impact
on this study remains unknown. Fourth, there is no theory or
model that explains romantic behavior during an infectious crisis.
Romantic behavior is a preliminary step leading to marriage that
affects demographics. With social activities restricted by the COVID-
19, elucidating the behavioral patterns related to people’s romantic
activities is an important future issue for public health.

Under the COVID-19 pandemic, implementation of infection
control measures in the workplace and the degree of satisfaction
with these measures promoted romantic relationships among
non-married individuals who did not have a romantic partner.
We propose that infection control measures at work facilitate
romantic activities and the establishment of romantic relationships
by alleviating anxiety and supplementing self-regulatory capacity
depleted due to the external stress of COVID-19. Single people are
at high risk for loneliness, and the latter has intensified during
the COVID-19 pandemic. Meeting and establishing a relationship
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with a romantic partner may be an important factor in maintaining
mental wellbeing, for as long as physical distancing continues to
be recommended.
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