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BACKGROUND

ABSTRACT

Background: The rise in single-person households is a global phenomenon with
well-documented implications for both physical and mental well-being. However, there
remains a scarcity of studies focusing specifically on the health impacts of single-person
households on workers. This study aims to address this gap by comparing insomnia
symptoms between single- and multi-person household workers, shedding light on the
health implications of household composition.

Methods: This study utilized data from the Sixth Korean Working Conditions Survey.
Insomnia symptoms were categorized into normal sleep and insomnia symptom
groups utilizing the 3-item Minimal Insomnia Symptom Scale. Multiple logistic regres-
sion analysis was employed to examine the association between single-person house-
hold wage workers and insomnia symptoms.

Results: In comparison to wage workers from multi-person households, those from
single-person households exhibited heightened risks of reporting insomnia symptoms.
In the fully adjusted model, the odds ratios for symptoms of insomnia among sin-
gle-person household wage workers was 1.173 (95% confidence interval: 1.020-1.349).
Conclusions: This study underscores that single-person household wage workers in
Korea face an elevated risk of insomnia symptoms compared to their counterparts in
multi-person households.

Keywords: Family characteristics; Occupational groups; Sleep initiation and mainte-
nance disorders

among 32 Organisation for Economic Co-operation and
Development (OECD) countries.’ This trend is mirrored

The global rise in single-person households has been
notable.' In Europe, the average household size has de-
clined over the past decade, while the number of house-
holds has risen.” As of 2016, single-person households
comprised of an average of 30.6% of all households

in South Korea, where the proportion of single-person
households has steadily increased from 23.9% in 2010 to
34.5% in 2022." According to projections by the Korean
Statistical Office, this figure is expected to rise to 35.6%
by 2030 and 39.6% by 2050, becoming the predominant
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Insomnia in single-person household workers

household type in all regions by 2050." These shifts in
household composition are recognized to significantly
influence individual health behaviors, resulting in vari-
ations in physical and mental health levels.’ Studies on
the adult population in South Korea indicated that sin-
gle-person households exhibit higher rates of chronic
diseases, outpatient clinic visits, and hospitalizations,
and individuals in single-person households tend to
report insufficient sleep, higher rates of depressive
symptoms, and an increased prevalence of suicidal ide-
ations.””

Among various health-related issues in single-person
households, sleep problems are considered crucial to
workers’ daily lives and work performance. According
to the National Interest Disease Statistics from the Na-
tional Health Insurance Service of Korea, the popula-
tion seeking medical attention for insomnia symptoms
in 2022 amounted to approximately 720,000, exhibiting
an increasing trend.” Studies on insufficient sleep dura-
tion have revealed that sleeping for less than 6 hours is
associated with self-reported sleep disorders or insom-
nia, overexertion, and exhaustion."’ Sleep disorders are
known to have several negative health effects, including
impaired attention and concentration, increased risk of
depression, metabolic diseases, and cardiovascular dis-
eases.'' Furthermore, individuals with inadequate sleep
report more physical and mental damage related to
work compared to those who sleep well.”” In a commu-
nity-based study, demographic factors such as age and
sex, as medical history, were identified as risk factors
for insomnia. Low social support and living alone have
been reported as additional risk factors for insomnia in
the community. "

While research revealed a negative association be-
tween single-person households and health issues, fo-
cusing primarily on isolation, depression, and suicidal
ideation, studies specifically addressing the impact of

#1417 Therefore,

household type on workers are lacking.
this study aimed to examine the prevalence of insom-
nia symptoms and poor self-rated health among wage
workers in single-person households and compare
them with multi-person household workers to under-

stand the impact of household type on health.
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METHODS

Study participants

This study conducted a cross-sectional analysis utilizing
primary data from the 6th Korean Working Conditions
Survey (KWCS). The KWCS, conducted by the Korea
Occupational Safety and Health Agency, has been
conducted at three-year intervals since 2006 to collect
fundamental data for occupational injury prevention
policy. The 6th KWCS was conducted from October
2020 to April 2021 and employed various data collection
methods, including 1:1 face-to-face interviews through
household visits by trained interviewers, self-adminis-
tered surveys, and web-based surveys. A total of 50,538
employed individuals aged 15 or older from 17 prov-
inces nationwide participated in the 6th KWCS. For the
purpose of this analysis focusing on wage workers aged
20 years and older, 17,622 unpaid family workers and
self-employed individuals under 20 years of age were
excluded. In addition, 4,007 participants with missing
values for key variables were excluded, resulting in a fi-
nal sample of 28,909 individuals (Fig. 1).

Study variables

Single-person household and multi-person household
Individuals who responded “1 person” to the question
“How many people, including yourself, live together in
your household?” were defined as belonging to a sin-
gle-person household, whereas those with two or more

Total
n=50,538 subjects

17,622 subjects were excluded:
—»  Ageunder20(n=153)
Self-employed or unpaid family workers (n = 17,469)

A4

Wage workers over the age > 20
(n=32916)

4,052 subjects were excluded:

Respondents with mission values among variables

A 4

Study subjects
(n=28,864)

Fig. 1. Flowchart showing the final selection.
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individuals were classified as belonging to a multi-per-
son household."

Insomnia symptoms

Insomnia symptoms were evaluated utilizing the Min-
imal Insomnia Symptom Scale (MISS). The MISS con-
sists of three items asking how often the participant had
experienced difficulty falling asleep, waking up repeat-
edly during sleep, and feeling tired and exhausted after
waking up in the past 12 months. The symptoms of in-
somnia were evaluated by asking participants to choose
one of the following options for each item: “every day,’
“several times a week,” “several times a month,” “rarely,’
“never,” “don’t know,” or “refuse to answer” Responses
of “don’t know” and “refuse to answer” were treated as
missing data and excluded from the statistical analysis.
Scores ranging from 0 to 4 were assigned to each re-
sponse (0 = “none at all,” 1 = “rarely,” 2 = “several times a
month,” 3 = “several times a week,” 4 = “every day”). The
total MISS score, calculated by summing the scores of
each subscale, ranges from 0 to 12, with a score of 6 or
higher indicating insomnia." In this study, subjects with
scores of 6 or higher were categorized into a group ex-
hibiting symptoms of insomnia, while those with scores
below 6 were classified into the normal sleep group.

Covariates

Since insomnia is associated with various factors, this
study attempted to control for these variables. Socio-
demographic variables included sex, age, educational
level, and monthly household income.”* Age was cat-
egorized as 20-29, 30-39, 40-49, 50-59, and 60 or older.
Education level was dichotomized into high school
graduation or below, and college graduation or above.
Monthly household income was stratified into four
groups: less than 2 million won, 2-3 million won, 3-4
million won, and >4 million won.

Occupational characteristics included job classifica-
tion, type of employment, number of employees, weekly
working hours, shiftwork status,” job stress,” and pre-
senteeism.”’ Employment type was classified as regular,
temporary, or day laborer. Job classification was cate-
gorized into white-, pink-, green-, and blue-collar. The
number of employees was divided into less than 50 em-
ployees, 50-299 employees, and 300 or more employ-

ees. Weekly working hours were grouped as 40 hours or
less, 41-52 hours, and 53 hours or more. Shift work was
dichotomized as “yes” or “no.” Job stress was assessed
using the question, “Do you feel stressed at work?”

” o«

Participants who responded with “always,” “mostly,”
or “sometimes” were classified into the high job stress
group, while those who responded with “rarely” or “nev-
er” were classified into the low work stress group.'’ Re-
sponses of “not applicable,” “don’t know/no response,”’
and “refuse to answer” were treated as missing data
and excluded. Presenteeism was classified based on the
question, “In the past year, have you ever worked while
being ill?” with responses of “yes” or “no.” Responses of
“not applicable,” “don’t know/no response,” and “refuse
to answer” were treated as missing data and excluded.
Health-related variables included self-rated health
»*" Self-rated health is a widely utilized health in-

dicator in various cohort studies owing to its association

status.

with lifestyle factors like smoking, alcohol consumption,
and physical activity, as well as mortality rates.””* Ac-
cording to the results of a study investigating the associ-
ation between self-rated health and commonly utilized
biomarkers, it has been reported that self-rated health
can serve as a sensitive indicator of physiological status.
Therefore, it can be utilized as a tool to assess the overall
health status of the working population.” Participants
evaluated their health status by selecting one of the fol-
lowing options: “excellent,” “good,” “fair,” “poor,” or “very
poor,” “don’t know/no response” or “refuse to answer.”
To organize the survey responses based on previous
research on self-rated health, respondents who selected
“excellent,” “good,” or “fair” were classified as having
good self-rated health, while those who selected “poor”
or “very poor” were classified as having poor self-rated
health.” ™ Responses of “don’t know/no response” and
“refuse to answer” were treated as missing data and ex-

cluded from the statistical analysis.

Statistical analysis

Chi-squared tests were conducted to compare the pro-
portions of sex, age, education level, monthly house-
hold income, job classification, type of employment,
number of employees, weekly working hours, shift work
status, job stress, and presenteeism between single-
and multi-person household workers. Chi-square tests
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were utilized to compare the prevalence of self-rated
health and sleep disturbance between the two groups.
Chi-square test was conducted to analyze changes in
the prevalence of insomnia symptoms by age group and
household size.

Logistic regression analysis was employed to calcu-
late odds ratios (OR) and 95% confidence intervals (CI)
for self-rated health and insomnia symptoms among
single-person household workers and multi-person
household workers. The crude model involved simple
logistic regression, and Model 1 was adjusted for sex,
age, education level, household monthly income, week-
ly working time, and shift work. Model 2 was further ad-
justed for job classification, number of employees, type
of employment, job stress, and presenteeism and Model
3 was additionally adjusted for self-rated health.

The 6th KWCS provides weighted variables for the
dataset to represent the entire working population.
Final data analysis was performed utilizing the provid-
ed weights, and IBM SPSS Statistics version 27.0 (IBM
Corp., Armonk, NY, USA) was utilized for all statistical
analyses. Statistical significance was considered when
the p-value was less than 0.05.

Ethics statement

This study was approved by the Institutional Review
Board (IRB) review of Soonchunhyang University
Cheonan Hospital (IRB No. 2023-12-048). Informed
consent was submitted by all subjects when they were
enrolled.

RESULTS

Characteristics of study subjects according to the num-
ber of household members

Table 1 displays the characteristics of workers from
single-person and multi-person households. Among
the study population, 9.4% belonged to single-person
households, while 90.6% belonged to multi-person
households. Compared to workers from multi-person
household, those from single-person households had a
higher percentage of individuals aged 60 years and old-
er (25.5% vs. 12.9%, p < 0.001) and individuals in their
20s (23.8% vs. 15.7%, p < 0.001). Educational disparities
were evident, with a lower proportion of individuals
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holding college degrees or higher among single-person
household workers compared to their counterparts from
multi-person households (47.0% vs. 60.4%, p < 0.001).
Concerning monthly household income, a larger pro-
portion of single-person household workers earned less
than two million won (36.2% vs. 26.9%, p < 0.001), while
a smaller proportion earned 400 million won or more
(8.2% vs. 18.8%, p < 0.001). Differences were observed in
weekly working hours, job classification, employment
type, number of employees, shift work, job stress, and
presenteeism. Single-person household workers had a
significantly higher proportion working more than 53
hours per week compared to their counterparts (7.8%
vs. 6.5%, p=0.015). The percentage of blue-collar work-
ers was notably higher in single-person households at
46.5% (p < 0.001). Regarding the number of employees,
businesses with less than 50 employees were more
prevalent among single-person households (72.0%, p <
0.001). Additionally, the percentage of regular employ-
ment was lower among single-person households than
that among multi-person household workers (67.6%
vs. 81.6%, p < 0.001). Furthermore, the rate of shift work
was significantly lower among single-person household
workers (8.7%) compared to multi-person household
workers (10.3%, p = 0.006). Among multi-person house-
hold workers, 77.9% were classified as having high job
stress levels, compared with 72.6% among single-person
household workers (p < 0.001). The proportion of those
experiencing presenteeism was also significantly higher
among workers in multi-person households at 11.3%,
compared to 10.0% for workers in single-person house-
holds (p = 0.027).

Table 1 also presents the prevalence of self-rated
health and insomnia symptoms among study partici-
pants according to the number of household members.
Among multi-person household workers, 3.0% were
classified as having poor self-rated health, compared
with 4.29% among single-person household work-
ers. The prevalence of insomnia symptoms among
multi-person and single-person household workers was
7.8% and 9.4%, respectively. There were no statistically
significant differences between workers from single-
and multi-person households in terms of sex.

https://doi.org/10.35371/a0em.2024.36.e25 | Ann Occup Environ Med
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Table 1. Characteristics of study subjects according to the number of household members
No. of household members

Total (n=33,113) >2(n=29,992) T(=29992) p-value
Sex
Men 18,818 (56.8) 17,045 (56.8) 1,773 (56.8) 0.980
Women 14,295 (43.2) 12,947 (43.2) 1,348 (43.2)
Age (years)
20-29 5,464 (16.5) 4,722 (15.7) 742 (23.8) <0.001
30-39 7,519 (22.7) 6,836 (22.8) 683 (21.9)
40-49 8,192 (24.7) 7,793 (26.0) 399 (12.8)
50-59 7,265 (21.9) 6,764 (22.6) 501 (16.1)
>60 4,673 (14.1) 3,877 (12.9) 796 (25.5)
Education level
High school or below 13,536 (40.9) 11,883 (39.6) 1,653 (53.0) <0.001
University or above 19,577 (59.1) 18,109 (60.4) 1,468 (47.0)
Household monthly income (KRW)
<2,000,000 9,193 (27.8) 8,062 (26.9) 1,131 (36.2) <0.001
2,000,000-3,000,000 10,775 (32.5) 9,619 (32.1) 1,156 (37.0)
3,000,000-4,000,000 7,246 (21.9) 6,667 (22.2) 579 (18.5)
>4,000,000 5,900 (17.8) 5,644 (18.8) 256 (8.2)
Weekly working time (hours)
<40 23,719 (71.6) 21,504 (71.7) 2,215(70.9) 0.015
41-52 7,208 (21.8) 6,545 (21.8) 663 (21.2)
=53 2,186 (6.6) 1,942 (6.5) 244(7.8)
Job classification
White 8,337 (25.2) 7,683 (25.6) 654 (20.9) <0.001
Pink 13013(3 3) 12011(4 0) 1002(3 1)
Green 76(0.2) 63(0.2) 3(04)
Blue 11,688 (35.3) 10,235 (34.1) 1 453 (46.5)
No. of employees
<50 21,093 (63.7) 18,847 (62.8) 2,246 (72.0) <0.001
50-299 6,262 (18.9) 5,773(19.2) 489 (15.7)
=300 5,758 (17.4) 5372(17.9) 386 (12.4)
Type of employment
Regular 26,581 (80.3) 24,472 (81.6) 2,109 (67.6) <0.001
Temporary 4,732 (14.3) 4,027 (13.4) 705 (22.6)
Day laborers 1,800 (5.4) 1,493 (5.0) 307 (9.8)
Shift work
No 29,762 (89.9) 26,913 (89.7) 2,849 (91.3) 0.006
Yes 3,351(10.1) 3,079(10.3) 272(8.7)
Job stress
Low 7,497 (22.6) 6,641 (22.1) 856 (27.4) <0.001
High 25,617 (77.4) 23,351 (77.9) 2,266 (72.6)
Presenteeism
No 29,400 (88.8) 26,591 (88.7) 2,809 (90.0) 0.027
Yes 3,714(11.2) 3,401 (11.3) 313(10.0)
Self-rated health status’
Good 27,418 (96.9) 24,987 (97.0) 2,431(95.7) <0.001
Poor 882 (3.1) 773 (3.0) 109 (4.3)
Insomnia symptoms”
No 30,468 (92.0) 27,640 (92.2) 2,828 (90.6) 0.002
Yes 2,645 (8.0) 2352(7.8) 293 (9.4)

Values are presented as number (%).
*Excellent, good, fair were classified as having good self-rated health and poor, very poor were classified as having poor self-rated health; "Subjects
with Minimal Insomnia Symptom Scale (MISS) scores of 6 or higher were categorized into a group having symptoms of insomnia.
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Changes in prevalence of insomnia symptoms by age
groups

Table 2 presents the changes in prevalence of insomnia
symptoms among participants according to age group.
The prevalence of insomnia symptoms in the 20s group
was 5.3%, 7.2% in the 30s, 7.7% in the 40s, 8.8% in the
50s, and 11.6% in the 60s and older, indicating that the
proportion of workers with insomnia symptoms in-
creases with age (p for trend <0.001).

Changes in prevalence of insomnia symptoms with in-
creasing household size
Table 3 illustrates the prevalence of insomnia symptoms

according to the increase in the number of household
members. Insomnia symptoms in the single-person
household group was 9.4%; in the two-person house-
hold group, 8.7%; in the three-person household group,
7.8%; and in the four-person or more group, 7.5% (p for
trend <0.001). This shows that the proportion of workers
experiencing insomnia symptoms gradually decreases
as the number of household members increases.

Association between single-person household workers
and insomnia symptoms

Table 4 presents the results of logistic regression analy-
sis investigating the association between single-person

Table 2. Changes in prevalence of insomnia symptoms by age groups
Insomnia symptoms®

Age (years) Total (n=33,113) No (n =30,468) Yes (n = 2,645) p-value p for trend
20-29 5,463 (100) 5174 (94.7) 289 (5.3) <0.001 <0.001
30-39 7,519 (100) 6,975 (92.8) 544 (7.2)

40-49 8,192 (100) 7,563 (92.3) 629 (7.7)

50-59 7,265 (100) 6,626 (91.2) 639 (8.8)

>60 4,674 (100) 4,130(88.4) 544 (11.6)

Values are presented as number (%).
*Subjects with Minimal Insomnia Symptom Scale (MISS) scores of 6 or higher were categorized into a group having symptoms of insomnia.

Table 3. Changes in prevalence of insomnia symptoms with increasing household size
Insomnia symptoms®

No. of household members Total (n=33,113) No (n = 30,468) Yes (n = 2,645) p-value p for trend
1 3,121 (100) 2,828 (90.6) 293 (9.4) <0.001 <0.001
2 6,739 (100) 6,156 (91.3) 583(8.7)

3 9,068 (100) 8,362 (92.2) 706 (7.8)

>4 14,186 (100) 13,123 (92.5) 1,063 (7.5)

Values are presented as number (%).
*Subjects with Minimal Insomnia Symptom Scale (MISS) scores of 6 or higher were categorized into a group having symptoms of insomnia.

Table 4. ORs and 95% Cls for insomnia symptoms whether single-person household or not

Insomnia symptoms’ OR (95% €1
Crude Model 1 Model 2 Model 3
No Ref. Ref. Ref. Ref.
Yes 1.219(1.073-1.385)** 1.194 (1.048-1.361)** 1.209 (1.056-1.385)** 1.173 (1.020-1.349)*

Crude: unadjusted; Model 1: adjusted for adjusted for sex, age, education level, household monthly income, weekly working time, shift work; Model
2: adjusted for adjusted for sex, age, education level, household monthly income, weekly working time, shift work, job classification, number of
employees, type of employment, job stress, presenteeism; Model 3: adjusted for adjusted for sex, age, education level, household monthly income,
weekly working time, shift work, job classification, number of employees, type of employment, job stress, presenteeism, self-rated health.

OR: odds ratio; Cl: confidence interval.

*p < 0.05,**p < 0.01.

*Subjects with Minimal Insomnia Symptom Scale (MISS) scores of 6 or higher were categorized into a group having symptoms of insomnia.
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household workers and insomnia symptoms. Without
adjusting for other factors, single-person household
workers had a higher probability of experiencing in-
somnia symptoms than multi-person household work-
ers, and this difference was statistically significant (OR:
1.219; 95% CI: 1.073-1.385). In Model 3, after adjusting
for all variables, the relationship between single-person
household workers and insomnia symptoms declined
slightly but remained statistically significant (OR: 1.173;
95% CI: 1.020-1.349).

DISCUSSION

This study investigated the relationship between sin-
gle-person household wage workers and insomnia
symptoms. The findings exhibited a higher risk of in-
somnia symptoms among single-person household
workers as opposed to among multi-person household
workers. This illustrates that the rise in single-person
households may not only be a societal phenomenon,
but also has potential implications with regard to the
health of workers.

The study found that individuals in their 20s and
those aged 60 years and older had a higher frequen-
cy of single-person household workers as opposed to
multi-person household workers. Additionally, char-
acteristics such as a lower socioeconomic status were
more prevalent among single-person household work-
ers. These findings align with similar patterns reported
in prior studies and national survey results.”"”*' These
factors are believed to contribute to an elevated risk of
insomnia in single-person household workers. In gener-
al, the prevalence of insomnia symptoms increases with
age,””* and the results of this study also showed that the
rate of insomnia increases with age. However, another
study reported that young people are also at high risk
of insomnia. A study examining insomnia characteris-
tics during the coronavirus disease 2019 (COVID-19)
pandemic based on a 2022 sleep survey in Korea high-
lighted a higher risk of insomnia among the younger
population. The authors attributed this to reduced
daytime physical activity as a result of increased remote
work, economic difficulties resulting from employment
insecurity, and delayed bedtime habits associated with
excessive utilization of the smartphone while in bed.”

https://doi.org/10.35371/a0em.2024.36.e25 | Ann Occup Environ Med

Conversely, individuals aged 60 and above may be in-
fluenced by factors such as employment stress, occu-
pational status reduction, stress related to learning new
tasks, and increased risk of illness.'****

Low socioeconomic status, along with factors such
as long working hours, blue-collar occupations, small-
scale workplaces, non-regular employment, and ad-
vanced age, have been reported as risk factors for sleep

disturbances.”"**"*

The findings of this study are
aligned with that of other studies. The poor health status
of self-assessment in the single-person household wage
group compared to the multi-person household wage
group is also thought to have affected the higher risk of
insomnia symptoms in the single-person household
wage group. A 2008 study of middle-aged adults found
that nonrestorative sleep and short sleep time were sig-
nificantly associated with low self-rated health status.”
A study of older workers found that those who rated
their health as poor were less likely to report good sleep
efficiency.”

Moreover, the characteristics of single-person house-
holds mentioned earlier are likely linked to loneliness,
which has been identified as a health risk factor in stud-
ies on its impact. On the other hand, it is possible that
the characteristics of single-person households men-
tioned above are related to loneliness, which has been
identified as a health risk factor in studies on its impact.
Factors such as living alone, being under 25 or over 65,
and having a low economic status were suggested as

risk factors for loneliness.”**

An analysis of the relation-
ship between loneliness and social support in Turkish
cancer patients in 2007 found that individuals lacking
interpersonal relationships often experienced loneli-
ness."’ Notably, a study on the social relationships of
single-person households aged 20-30 revealed that they
spent almost half as much time with others compared to
other household types.” Loneliness has been exhibited
to have a negative relationship with self-rated health,"
and the increased prevalence of loneliness in those
with poor self-rated health implies that loneliness may
influence the health status of single-person household

workers."*"

In addition, studies that analyzed loneliness
and sleep reported that loneliness was associated with
higher insomnia symptoms.” In a study comparing

cohorts collected from the UK population in 2017-2019
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and 2020, focusing on the risk factors for loneliness,
it was observed that the risk of loneliness increased
during the COVID-19 pandemic. This was attributed
to the global reduction in face-to-face interactions and
social activities, decreased job opportunities and em-
ployment, as well as restrictions on travel and outdoor
activities, resulting in numerous individuals experienc-
ing an increased risk of lacking emotional and social
support.” The UK and Japan have recognized loneliness
as a significant public health issue and have appointed
ministers to address the problem.'® Social connections
and cohabitation with family provide an impact on both
physical and psychological well-being by promoting
healthy lifestyles and stability. This finding supports the
consideration of living alone as a factor in health man-
agement.”

This study however, encountered several limitations.
Firstly, as a result of its cross-sectional design, causality
could not be established. Secondly, the lack of informa-
tion on lifestyle factors such as alcohol consumption
and smoking habits prevented adjustment for their po-
tential impact on sleep and health status. Thirdly, the
study lacks information on the reasons for becoming
a single-person household, resulting in an insufficient
investigation regarding the health impacts based on
the diverse characteristics of single-person households.
Therefore, future research should explore the health
effects of workers based on their reasons for forming
single-person households. Nevertheless, this study is
significant as it investigated the sleep and health prob-
lems of workers according to household type, utilizing
data representative of the domestic working population.

CONCLUSIONS

The findings of this study highlight that wage workers
from single-person households in Korea face a height-
ened risk of experiencing insomnia symptoms and
compared to their counterparts from multi-person
households. It is crucial to recognize that these insom-
nia symptoms not only impact individual well-being,
but also have significant implications for workplace pro-
ductivity, ultimately contributing to rising societal costs.
The escalating prevalence of single-person households
extends beyond societal shifts; it demands attention as a

determinant affecting the health outcomes of the work-
force.
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