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ABSTRACT

Background: Although coronavirus disease 2019 is causing a variety of psychological
problems for workers, there are few longitudinal studies on changes in workers’ mental
health by workplace intervention. This study aimed to evaluate the change in the prevalence
of depression and anxiety according to the active involvement of the workplace.

Methods: This study was conducted on 1,978 workers at a workplace who underwent a
health screening from January 2019 to August 2020, and classified depression and anxiety
disorders using a self-report questionnaire. After the first pandemic, the company stopped
health screening, took paid leave and telecommuting, and conducted interventions such

as operating its own screening clinic. To see if this workplace intervention affects workers’
mental health, we conducted generalized estimating equations to compare odds ratio (OR).
Results: In the pre-intervention group, 384 people (16.86%) had depression, and 507 people
(22.26%) had anxiety disorder. Based on the OR before intervention, the OR of depression
decreased to 0.76 (0.66-0.87) and the OR of anxiety disorder decreased to 0.73 (0.65-0.82).
Conclusions: As a result of this study, it was confirmed that workplace intervention was
related to a decrease in depression and anxiety. This study provides basic data to improve
workers’ mental health according to workplace intervention, and further research is needed
according to workplace intervention in the future.

Keywords: COVID-19; Depression; Anxiety; Intervention

BACKGROUND

Coronavirus disease 2019 (COVID-19) continues to have direct and indirect effects on all
aspects of modern society,! which has led to a surge of studies on physical and mental health
associated with the pandemic. A study based on 5,683 data sources estimated that the COVID-
19-related increase in the global average prevalence of major depressive disorder was 27.6%
(range: 25.1-30.3) and that of anxiety disorder was 25.6% (range: 23.2-28.0).% Since the

main transmission routes of COVID-19 are respiratory droplets and close contact, patients
with confirmed infection are kept in isolation®* and provided treatment in an isolated
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environment.®> Concerns about infection and preventive measures such as social distancing
have been found to have a negative psychological impact on the affected individuals.®”

Proper management of depression is crucial because, if left untreated, depression can lead

to low quality of life, dysfunction in the workplace, and even suicide, resulting in direct

and indirect economic costs to society.® Internet-based cognitive behavioral therapy’* and
guided self-help intervention based on cognitive behavioral therapy'>" can be applied in

cases of persistent subthreshold depression or mild-to-moderate depression. Combined
pharmacotherapy and psychosocial treatment is also known to be effective for patients
requiring medication.* In the same vein, relaxation therapy and cognitive behavioral therapy
can be used first for mild anxiety as non-pharmacological treatment.” These psychological
interventions not only help improve the mental health of patients by relieving their depression
and anxiety but also help prevent impairment of immunity induced by depression and anxiety.*®

In previous studies, counseling has been associated with alleviation of depression and
anxiety symptoms”; telecommuting, with reducing depression, stress, and fatigue’®; and
long paid leave, with a decrease in the prevalence of depression in women." Since these
management practices cannot be implemented at an individual level, systematic and
organizational workplace interventions are needed to ensure effective outcomes. This study
aimed to investigate the effects of workplace mental health management interventions,
telecommuting, and paid leave in the pandemic environment on the risk of depression and
anxiety in the employees.

METHODS

Study participants

The participants of this retrospective case-control study, using health screening data, were
5,980 workers in Daegu and Gyeongbuk areas who underwent health screening at a university
hospital in Changwon from January 2019 to August 2020. After excluding 3,879 workers who
did not undergo health screenings for two consecutive years and 123 workers with missing
data, a total 0f 1,978 workers were selected as the final study participants. After the first
pandemic that began in Daegu and Gyeongbuk, the examination was stopped and workplace
intervention was conducted, and based on this, it was classified into the pre-intervention and
post-intervention group. A total of 1,978 workers were examined in 2020, 300 from January
1st to February 25th, 2020, and 1,578 after May 14th to August 31st, 2020 (Fig. 1).

General characteristics

A structured self-report questionnaire was used to collect information about the participants’
age, body mass index (BMI), and medical history as well as lifestyle habits such as exercise
history, smoking history, and alcohol consumption history. BMI values of > 25 kg/m? were
classified under obesity in accordance with the World Health Organization’s Asia-Pacific region
cut-off for obesity, and individual medical history was checked for hypertension, diabetes, and
dyslipidemia. As regards exercise history, the participants were classified into exercise and non-
exercise group based on the criteria for moderate-intensity exercise (150 min/week) or high-
intensity aerobic exercise (75 min/week) as prescribed in the National Health Insurance Physical
Activity Guidelines (ages 18—64 years). For smoking history, the participants were classified
into nonsmoker (< 5 packs lifetime), former smoker, and current smoker groups according to
cumulative pack-year exposure. Drinking habits were classified as high-risk drinking group if
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Fig. 1. Daily number of new confirmed cases of coronavirus disease 2019.

the drank more than twice a week and drank 7 glasses (Alchhol content 8 g/cup) a day for men
and 5 glasses a day for women, according to the high-risk drinking classification standard set by
the National Health and Nutrition Examination Survey.*

Center for Epidemiologic Studies Depression (CES-D) Scale

The CES-D Scale is a self-report depression scale developed by the U.S. National Institute
of Mental Health (NIMH) as a primary screening tool to detect depression in the general
population.? It consists of 20 items (16 negative-statement and 4 positive-statement items),
and each item is rated on a 4-point Likert scale, with the total score ranging between 0 and
60 points, whereby a higher total score indicates a higher severity of depression. The severity
of depression symptoms is classified into four categories: normal (0-15), mild (16-20),
moderate (21-24), and severe (25-60). In this study, 16 points, the cut-off score for mild
depression, was applied to divide the participants into the normal group and the depressive
symptom group. The reliability and validity of the CES-D were established with the internal
consistency value of Cronbach’s a.= 0.90.

Clinically Useful Anxiety Outcome Scale (CUXOS)

CUXOS is a self-report anxiety scale designed to assess anxiety severity. This 20-item scale
consists of a 6-item psychic anxiety subscale and a 14-item somatic anxiety subscale. Since
CUXOS is sensitive to change, it is used for screening or mid-treatment monitoring and
evaluation of symptom changes. Each item is rated on a 5-point Likert scale, with the total
score ranging between 0 and 80 points, whereby a higher total score indicates a higher
severity of anxiety. In Korean version of the CUXOS, the severity of anxiety symptoms was
classified into normal (0-25), risk (26-41), high-risk (42-54), and ultrahigh-risk (55-80)
groups. In this study, 26 points, the cut-off score for mild anxiety, was applied to divide
the participants into the normal group and the anxiety symptom group. The reliability and
validity of the Korean version of the CUXOS were established with the internal consistency
value of Cronbach’s o = 0.90.%

Intervention

After the first pandemic of COVID-19, the workplace was closed from February 22 to 24,
partially closed from February 29 to March 1, and preemptive paid leave and telecommuting
were conducted for a month for workers living in epidemic areas and adjacent areas.
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From February 27th to April 10th, we conducted a confirmation test for symptomatic patients
at our own screening clinic and consultation with a professional specialist of occupational
and environmental medicine if patient wanted, including those with symptoms. We did

not conduct follow-up on the workers we consulted. In addition, some people who wanted
professional counseling conducted the Internet-guided Cognitive Behavior Therapy after
consulting with a psychiatrist, but no additional information could be obtained due to
personal information. The medical examination started again from May 14th, and the person
who received the medical examination from May 14th to August 31st was set as a post-
intervention group.

Statistical analysis

Descriptive statistical analysis was performed to determine the workplace-specific demographic
characteristics and prevalence of depression and anxiety, along with independent t-test and

1’ test, depending on the type of variable. Based on the results, the generalized estimating
equations (GEE) was used to determine whether there is workplace-specific difference in the
prevalence of depression and anxiety between the test results before and after the COVID-19
pandemic. GEE are useful for estimating causal models for panels and for processing repetitive
measurements or time series data, especially when there is no correlation between explanatory
and dependent variables or partial correlation is missing. Statistical analysis was performed
using STATA for window ver. 16.1(StataCorp., College Station, TX, USA), with the confidence
interval (CI) set at 95%, and the significance level at p < 0.05.

Ethics statement

The present study protocol was reviewed and approved by the Institutional Review Board of
Samsung Changwon Hospital before implementation (approval No. SCMC 2022-02-006) and
waived the requirement for informed consent. This was due to the use of anonymized data
that were routinely collected as part of a health checkup program.

RESULTS

General characteristics of study participants

Table 1 shows the general characteristics of the participants in the pre-intervention group
and post-intervention group. The average age of the pre-intervention group was 34.78 +
7.83 years, consisting of men (n = 1,160; 50.92%) and women (n = 1,118; 49.08%). Anxiety
disorders (n = 507; 22.26%), dyslipidemia (n = 247; 15.12%), smoking status (n = 422;
15.67%) showed significant differences in distribution, but depression (n = 384; 16.86%),
obesity (n = 728; 31.96%), diabetes (n = 67; 2.94%), risk drinking (n = 783; 34.37%) and
physical activity (n = 928; 40.74%) showed no significant difference in distribution.

The average age of the post-intervention group was 33.97 + 7.29 years, consisting of men
(n = 696; 41.48%) and women (n = 982; 58.52%). Anxiety disorders (n = 309; 18.41%),
dyslipidemia (n = 231; 16.89%), smoking status (n = 222; 13.23%) showed significant
differences in distribution, but depression (n = 247; 14.72%), obesity (n = 580; 34.56%),
diabetes (n = 47; 2.80%), risk drinking (n = 610; 36.35%) and physical activity (n = 723;
43.09%) showed no significant difference in distribution (Table 1).
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Table 1. General characteristics of all study participants (n =1,978)

Variables Mean + SD or percentage (%) p-value
Pre-intervention (n = 2,278) Post-intervention (n = 1,678)
Age (years) 34.78 = 7.83 33.97 +7.29 <0.001
Depression 384 (16.86) 247 (14.72) 0.070
Anxiety 507 (22.26) 309 (18.41) 0.003
Gender <0.001
Male 1,160 (50.92) 696 (41.48)
Female 1,118 (49.08) 982 (58.52)
BMI over 25 7928 (31.96) 580 (34.56) 0.085
Hypertension 120 (5.27) 56 (3.34) 0.004
Diabetes 67 (2.94) 47 (2.80) 0.794
Dyslipidemia 247 (15.12) 231 (16.89) 0.187
Risk drinking? 783 (34.37) 610 (36.35) 0.197
Smoking status 0.004
No® 1,499 (65.80) 1,188 (70.80)
Former 357 (15.67) 222 (13.23)
Current 499 (18.53) 268 (15.97)
Physical activity 928 (40.74) 723 (43.09) 0.139

Data are shown as mean + standard deviation or number (%).

P value was analyzed by independent t-test or y* test.

BMI: body mass index.

2Risk drinking: an average alcohol consumption of > 7 cups (Alchhol content 8 g/cup), > 2 times per week;
®Smoking status: No = Lifetime smoking history < 5 packs.

Table 2. OR for depression and anxiety according to company intervention

Variables Crude OR Adjusted OR
OR (95% Cl) p-value OR (95% Cl) p-value

Depression

Pre-intervention Ref. Ref.

Post-intervention 0.79 (0.69-0.90) 0.001 0.76 (0.66-0.87) <0.001
Anxiety

Pre-intervention Ref. Ref.

Post-intervention 0.77 (0.69-0.86) <0.001 0.73 (0.65-0.82) <0.001

Adjusted model: adjusted for age, sex, obesity, hypertension, diabetes mellitus, risk drinking, smoking, physical
activity.

Pre-intervention: pre-intervention group (for those who underwent health screening from January 2019 to
February 2020); Post-intervention: post-intervention group (for those who underwent health screening from
March 2020 to August 2020); OR: odds ratio; Cl: confidence interval.

Oodds ratio (OR) for depression & anxiety according to company intervention
The participants from January 2019 to February 2020 were set as pre-intervention group,
and the participants group was set as post-intervention group from May to August 2020 to
observe changes in depression and anxiety disorders after intervention. Based on the OR of
the pre-intervention group, the OR of the post-intervention group was 0.79 (0.69-0.90) for
depression and 0.77 (0.69-0.86) for anxiety disorder, and when the remaining variables were
corrected, the values were 0.76 (0.66—0.87) and 0.73 (0.65-0.82) for anxiety disorder were
statistically significant (Table 2).

In addition, when stratified on gender, the ORs of depression and anxiety disorders in
men were 0.70 (0.53-0.91) and 0.79 (0.65-0.95), respectively, and the ORs of depression
and anxiety disorders in women were 0.78 (0.66-0.92) and 0.70 (0.60-0.82), respectively
(Supplementary Table 1).
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DISCUSSION

This study aimed to investigate the effect of active workplace intervention on depression and
anxiety after the outbreak of COVID-19 in large-scale local infections for workplace workers.
The results showed a significant decrease in depression and anxiety of workers actively
intervening in the workplace compared to the previous year before.

Previous studies have demonstrated the effects of pandemics on mental health, such as
depression and anxiety. The daily severe acute respiratory syndrome coronavirus-2 (SARS-
CoV-2) infection rate and reduced human mobility were associated with an increase in the
prevalence of major depressive disorder (regression coefficient [B] 0.9 [95% CI = 0.1-1.8;
p=0.029] for human mobility, 18.1 [95% CI = 7.9-28.3; p = 0.0005] for daily SARS-CoV-2
infection) and anxiety disorder (0.9 [95% CI = 0.1-1.7; p = 0.022] for human mobility, 13.8
[95% CI=10.717.0; p < 0.0001] for daily SARS-CoV-2 infection).? The increase in the daily
infection rate due to the first wave of pandemic, which started in Daegu and Gyeongbuk

on February 18, led to reduced mobility to other regions, and the outbreak and consequent
limited mobility presumably affected people’s mental health. Further, the number of major
depressive disorder patients worldwide increased from 44.8 million to 62.9 million (27.6%
increase, 95% CI, 25.1-30.3), and the number of anxiety disorder patients increased from
64.3 million to 90.6 million (25.6% increase, 95% CI, 23.2-30.3).% In a longitudinal study
involving 14,769 Chinese university students, compared with the pre-COVID-19 period
(October 2019: depressive symptoms at 1.46%, anxiety symptoms at 1.44%), depression
and anxiety symptoms increased by 1,413.01% and 181.94%, respectively, in the wake of the
COVID-19 pandemic (April 2020: depressive symptoms at 22.09%, anxiety symptoms at
4.06%).% According to the global trend, the prevalence of depression and anxiety disorders
of workers should increase after COVID-19, but it is believed that the OR of depression and
anxiety disorders of workers has decreased due to active intervention in the workplace.

In addition, previous studies also note that active government interventions, such as
lockdown during epidemics, have positive effects on mental health, such as depression

and anxiety. In a UK-based longitudinal study involving 36,520 adults, conducted from
March 23th to August 9th 2020, depression and anxiety symptoms decreased over the 20
weeks following the introduction of lockdown (depressive symptoms: b =-1.93, SE = 0.26, p
<0.0001, anxiety symptoms: b =-2.52, SE = 0.28, p < 0.001), most markedly between weeks
2 and 5 of the strict lockdown, but little change was observed in the levels of depression and
anxiety between weeks 16 and 20 after the introduction of substantial easing of lockdown.*
Likewise, in Ireland, the prevalence of major depressive disorder and generalized anxiety
disorder decreased from 29.8% (95% CI, 17.0-32.6) to 22.8% (95% CI, 20.2-25.3) and

from 22.3% (95% CI, 19.7-24.8) to 20.0% (95% CI, 17.6-22.4), respectively, over 6 weeks of
lockdown.? This suggests that active workplace interventions, such as preemptive leave and
active implementation of telecommuting for workers living in pandemic-affected areas, are
associated with the improvement of mental health.

In other studies that examined mental health interventions, information interventions
such as counseling and preemptive testing were found to have effects on depression and
anxiety. In particular, psychosocial interventions, such as cognitive behavior therapy
(CBT),* Instant messenger-based individual consultation,” and internet-based integrated
intervention,? were found to be significantly associated with a reduction in the prevalence
of depression and anxiety. CBT is the most evidence-based psychological intervention in
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treating various mental disorders, such as depression, anxiety disorders, and substance
abuse disorder.” Patients provided with instant messenger-based individual consultation
scored significantly lower in the Hospital Anxiety and Depression Scale (HADS) (HADS-D
score before intervention, 10.1 + 2.8; after intervention, 4.4 + 2.2, p <0.01; HADS-A score
before intervention, 12.6 + 3.6, after intervention, 6.1 + 2.1, p < 0.01).” Previous studies also
found that each additional 10 days’ paid leave granted to female workers decreased their

OR of depression by 29% (OR, 0.71; 95% CI, 0.55-0.92; p = 0.01)," and that symptoms of
depression decreased (-2.0%)* in case of telecommuting. After the active intervention of the
workplace, the depression OR decreased to 0.76 compared to the pre-intervention group, and
the anxiety disorder OR also decreased to 0.73. This may be attributed to company’s efforts
to provide transparent information and preemptive screening tests in suspected cases, which
contributed considerably to preventing and easing symptoms of depression and anxiety
among its employees.

As limitations of this study, the following aspects should be considered: the analysis of
indicators to determine depression and anxiety disorders was restricted by excessive
information loss due to a large number of workers who did not receive health screening for
two consecutive years; the fact that the two major variables “depression” and “anxiety” were
measured by self-report questionnaires leaves room for confounding factors; it was not
possible to accurately identify those who received paid leave and their residential areas due to
the issue of personal information; and the so-called health worker effect could not be ruled
out because the participants were only regular workers who were eligible for comprehensive
health benefits, including screening.

Despite these limitations, this study is significant for the following merits: it is a single-
center study, thus ensuring consistency of the inspectors, testing facilities, and testing
methodologies; it is the first study in Korea examining the association between workplace
intervention and the prevalence of depression and anxiety; it is a longitudinal study with a
large sample (n =1,978); it is an opportune study in the current situation of a new wave of the
COVID-19 pandemic persistently spreading across the globe. From March to August 2020,
nine confirmed cases occurred in the company, but depression and anxiety could be reduced
through active intervention by the company. The findings of this study allow the assumption
that in the event of a similar pandemic situation in the future, active workplace interventions
can be a helpful strategy for managing depression and anxiety among workers.

CONCLUSIONS

We found a significant reduction in the levels of perceived depression and anxiety in the
workplace that implemented active interventions such as paid leave, telecommuting,

and operation of a screening center. Given various factors associated with mental health,
workplace interventions alone cannot explain the decrease in depression and anxiety.
However, this study provides basic data to improve workers' mental health according to
workplace intervention, and further research on intervention within one workplace is needed
in the future.
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