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INTRODUCTION

On March 11, 2020, the WHO declared the new coronavi-
rus to be a pandemic, and the risk of infection is still ongoing. 
In South Korea, starting with the first COVID-19 confirmed 
on January 22, 2020, coronavirus infections soared at the end 
of February 2020 due to group gatherings. In order to prevent 
the spread of infection, the Korean government postponed 
school openings for students starting in March and launched 
a high-intensity “social distancing” campaign until May. So-
cial distancing was a recommended part of the public quar-
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antine implemented for the purpose of minimizing contact 
between people, and it included complying with personal hy-
giene rules, delaying or canceling events or meetings, refrain-
ing from going out unnecessarily, keeping more than 2 me-
ters between people, and not shaking hands.

Infectious diseases such as large-scale outbreaks (e.g., Ebola 
virus disease epidemic from 2014 to 2016) have wide influ-
ences that impact the majority of the general public because 
of no defined places or over a limited time, which makes the 
boundaries of their impacts relatively clear.1,2 A series of life-
style changes include frequent exposure to information about 
the spread of COVID-19, complying with quarantine guide-
lines, limiting daily life and social activities related to com-
munication, and various economic problems such as unem-
ployment or leaves of absence are sufficient to increase an 
individual’s psychological distress, such as their anxiety, fear, 
worry and exhaustion as well as quality of life.3 Since a lot of 
papers related COVID-19 are pouring out until now, investi-
gations for subjects who were medical staff or patients who 
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already had psychological problems were relatively well known.4 
Instead, we tried to estimate the quality of life regarding living 
in the COVID-19 pandemic with a general community sam-
ple. The purpose of this study is to investigate the degree of the 
psychological responses due to lifestyle changes and quality of 
life after COVID-19 pandemic, and to inform certain chang-
ing behaviors or psychological responses that contribute to 
improving the quality of life. We also investigated which fac-
tors in the psychological responses positively or negatively 
affect the quality of life to suggest desirable directions in the 
period of the COVID-19 pandemic.

METHODS

Study design and participants
A cross-sectional online survey was conducted in the met-

ropolitan city of Busan, South Korea. We conducted this study 
from 28 April until 12 May, 2020. This was a period of the coro-
navirus pandemic where the infection rate rose to its peak 
and stabilized to some degree, and the high-intensity social 
distancing policy was continued for several months. The par-
ticipants in this study consisted of 1,011 adults more than 19 
years old. The sample was selected using proportional strati-
fied sampling between panels from the Gallup Korea Coop-
eration research agency. The sample consisted of group of peo-
ple from Busan that was representative in terms of gender, age, 
and residential area. Informed consent was obtained from all 
of the participants included in the study. The study protocol 
was approved by the Institutional Review Board of Dong-A 
University Hospital (IRB No. DAUHIRB-20-104).

Quality of life as an outcome measure
Quality of life was measured using the World Health Orga-

nization Quality of Life-BREF (WHOQOL-BREF). The WHO-
QOL-BREF is a self-report questionnaire comprising 26 items 
that assess 4 domains of the quality of life: physical health, psy-
chological health, social relationships, and environment. The 
time frame was set to 1 month. We calculated the scores for each 
domain according to the scoring guidelines in the WHOQOL-
BREF manual.5 In our study, the internal consistency coeffi-
cient (Cronbach’s alpha) for the WHOQOL-BREF was 0.91.

Psychological responses related with lifestyle changes 
after COVID-19

Three psychiatrists, one infectious medicine specialist and 
four mental health professionals (one clinical psychologist 
and three social workers) developed the questionnaire for 
this study. Our questionnaire was developed based on the lit-
erature review and expert opinions about infectious disease 
outbreaks. The questionnaire comprised 6 questions about re-

sponses related with psychological responses due to lifestyle 
changes after COVID-19, including the following: COVID-19 
related concerns, difficulties complying with the quarantine 
guidelines, and interest in alternative coping behavior (Kore-
an version in Supplementary Table 1 in the online-only Data 
Supplement). Three questions were asked about COVID-
19-related concerns: “I am worried that I will get Coronavirus 
disease”, “I am concerned about the financial difficulties (un-
employment, unpaid leave, closing out, etc.) caused by the 
Coronavirus disease”, “I am concerned that social distancing 
will make interpersonal relationships difficult.” Before asking 
questions about complying with quarantine guidelines, we 
presented the Korea Centers for Disease Control and Preven-
tion (KCDC) quarantine guidelines6 including recommenda-
tions for personal hygiene (wash your hands; cover your mouth 
with your sleeve when coughing; do not touch your eyes, nose, 
or mouth with unwashed hands; and wear a facemask) and 
social distancing (stay home, delay or cancel nonessential gath-
erings, and avoid visiting crowded places). Then, we asked 
two questions: “How difficult has it been to comply with the 
personal hygiene recommendations in the past month?” and 
“How difficult has it been to keep social distancing in the past 
month?” Additionally, we asked one question about interest in 
seeking something to do alone: “I seek ways that I could enjoy 
my time alone during the social distancing period.” All the 
questions were scored on a 5-point Likert scale including not 
at all (1), a little (2), a moderate amount (3), very much (4) and 
an extreme amount (5). The internal consistency coefficient 
(Cronbach’s alpha) for this 6-tiem questionnaire was 0.77.

Sociodemographic data as covariates
We selected sociodemographic variables that have been 

known to be associated with quality of life in previous stud-
ies.7,8 Sex (male and female), age (years), educational level (12 
years and under and over 12 years), marital status (never mar-
ried, married, divorced, and widowed), occupational status 
(employed or self-employed, unemployed, homemaker, and 
student), religion, number of family members (1 to 5 or more), 
and monthly household income (below 2 million Korean Won 
(KRW) to above 6 million KRW) were measured. These vari-
ables were included in our analysis as covariates.

Statistical analysis
The SPSS statistical computer package (version 22.0; IBM 

Corp., Armonk, NY, USA) was used for all statistical analyses. 
The descriptive statistics, such as the frequency, mean and 
standard deviations, were computed to describe the charac-
teristics of the study population. The questionnaire’s reliabili-
ty was examined using Cronbach’s alpha coefficient. Multiple 
linear regression analysis was performed to ascertain the pre-
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dictors of quality of life. Before the regression analyses, the au-
tocorrelation (Durbin–Watson) and multicollinearity (vari-
ance inflation factor and tolerance) were checked. In our 
regression model, the dependent variable was the summed 
score of the 4 domains of WHOQOL-BREFF, and the inde-
pendent variables were the scores of the COIVD 19-related 
concerns, the feeling difficulties in complying with quarantine 
guidelines, and interest in seeking something to do alone. The 
covariates considered in the analytic models were sex, age, 
educational level, occupational status, marital status, religion, 
number of family members, and monthly household income. 
The statistical significance was evaluated using a two-sided 
design with alpha set to 0.05.

RESULTS

Participant characteristics
Of the 1,011 participants who completed the questionnaire, 

the proportion of sex was similar with 526 males (52%) and 
485 females (48%) (Table 1). The mean age of the participants 
was 46.8±15.1 (range 19–88), and 686 (68%) of them had a 
higher level of education. In terms of employment status, 626 
(62%) had a job, 167 (16.5%) were homemakers, 147 (14.5%) 
had no job (i.e., unemployed or retired), and 71 (7%) were stu-
dents. Approximately 60% of participants were married and 
living with someone else at the time of the study. More than 
half of the participants (57.7%) indicated no religious prefer-
ence. The majority of the participants (87.7%) were living with 
one or more family members. The percentage shares for the 
categories of the number of family members including the par-
ticipants were reported in the following order: four (31.3%), 
three (26.3%), two (13.9%), alone (12.3%) and five or more 
(6.2%). The economic status of the participants was evenly 
distributed from the bottom to the top.

The degree of quality of life and psychological 
responses about lifestyle changes

Individuals’ overall perception of their quality of life score 
was 2.86±0.53, reflecting an average quality state (Table 2). 
Among the four domains of the quality of life, psychological 
health was perceived the lowest (10.7±2.49). The scores of 
physical health, environment and social relationships were 
11.14±2.18, 11.84±2.55 and 12.23±3.03, respectively, and they 
increased in sequence. Regarding COVID-19-related con-
cerns, the mean scores of the questions about worry about 
getting infected and concern about financial difficulties were 
3.22±1.21 and 3.1±1.3. The mean score of question about con-
cern about interpersonal relationships was 2.48±1.23. The 
mean scores of questions about feeling difficulties from com-
plying with quarantine guidelines were as follows: 2.18±0.97 

for personal hygiene and 2.63±1.13 for social distancing. The 
interest in seeking something to do alone showed 2.96±1.15 
as the mean score.

Predictors that impact quality of life
When the relationship between each of the four domains 

regarding quality of life and the psychological responses re-
lated with lifestyle changes was investigated (Table 3), worry 

Table 1. Sociodemographic characteristics of participants (All= 
1,011)

Variables N (%)
Age (mean±SD) 46.8±15.1 (range 19–88)
Sex

Male 526 (52.0)
Female 485 (48.0)

Education
12 years and under 325 (32.1)
Above 12 years 686 (67.9)

Occupational status
Unemployed or retired 147 (14.5)

Employed or self-employed 626 (62.0)
Housemaker 167 (16.5)
Student 71 (7.0)

Marital status
Never married 366 (36.2)
Married 589 (58.3)
Divorced 33 (3.3)
Widowed 23 (2.3)

Religion
Yes 428 (42.3)
No 583 (57.7)

Number of family members (including participants)
Alone 124 (12.3)
2 members 242 (23.9)
3 members 266 (26.3)
4 members 316 (31.3)
5 members and above 63 (6.2)

Monthly income (KRW)
Below 2 million 205 (20.3)
<3 million 181 (17.9)
<4 million 169 (16.7)
<5 million 175 (17.3)
<6 million 105 (10.4)
Above 6 million 176 (17.4)

Variables are presented as N(%) or mean±standard deviation (SD). 
One US dollars is equivalent to about 1,200 KRW
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about getting infected and concern about interpersonal rela-
tionships had no significant relationship with quality of life. 
Physical health was significantly positively associated with 
difficulty from keeping personal hygiene (B=0.18, SE=0.09, 
p=0.02) and seeking something to do alone (B=0.24, SE=0.07, 
p=0.001). Psychological health was related with low worries 
about financial difficulties (B=-0.18, SE=0.07, p=0.011), high 
difficulty from complying social distancing (B=0.2, SE=0.07, 
p=0.005) and a high degree of seeking something to do alone 
(B=0.45, SE=0.08, p<0.001). Social relationships were also as-
sociated with the three previous conditions (financial difficul-
ties, B=-0.32, SE=0.09, p<0.001; high difficulty from comply-
ing social distancing, B=0.2, SE=0.09, p=0.027; high seeking 
something to do alone, B=0.23, SE=0.1, p=0.021). Environment 
was significantly associated with low worry about financial 
difficulties (B=-0.28, SE=0.08, p<0.001) and a high degree of 
seeking something to do alone (B=0.38, SE=0.08, p<0.001). 
More detailed information about a relationship between co-
variates and quality of life was presented in Supplementary 
Table 2 (in the online-only Data Supplement).

DISCUSSION

During the COVID-19 pandemic period, we investigated 
how people feel about their quality of life and various psycho-
logical changes that occurred in a metropolitan city in South 
Korea. Quality of life was perceived to be below average, and 
psychological health was evaluated as the lowest compared to 
other parts (physical, social, and environment). Overall dis-
tress from the psychological changes that were reported was 
also moderate. There was anxiety about infection, financial 

difficulties, and interpersonal relationships, distress regard-
ing keeping personal hygiene and following social distancing 
guidelines, and increasing interest in how to spend time alone. 
When we examined the associations between quality of life 
and psychological changes, the more economic worries one 
experienced, the lower their quality of life in the psychologi-
cal, social relationships and environmental domains exclud-
ing physical health. Interestingly, the more distress one expe-
rienced when maintaining their personal hygiene, the higher 
their quality of life related to physical health. Likewise, the more 
difficult it was to maintain social distancing, the higher the 
quality of life associated with psychological and social rela-
tionships. The more interested one was in in how to spend time 
alone, the better their assessed quality of life in all domains. 

Quality of life was reported as an average of 2.9 points in 
May 2020, which is a reduced score compared to the 3.7 points 
reported when the same survey was conducted in 2019 in 
Busan.9 It may be considered that the decline in the quality of 
life is relatively milder than expected. This might be explained 
by South Koreans having previously experienced infectious 
diseases such as MERS in May 2015 and September 2018, 
which made them feel less anxious about COVID-19 in the 
period of this study. Compared to other countries, South Ko-
rea might show a calm and quick attitude when observing the 
government’s quarantine guidelines, and there was hardly any 
social turmoil such as hoarding. Nevertheless, this result seems 
to be valid because a mild stressful state was reported in a pre-
vious study conducted in China.10 But psychological health 
plays an important role in increasing the adherence to public 
health measures such as vaccination and helping cope with 
the threat of infection and consequent losses.4 Adequate ad-

Table 2. The scores of questionnaires related to quality of life and psychological responses related with lifestyle changes after COVID-19

Min Max Mean SD
WHOQOL_BREF 

Overall 1   5   2.86 0.53
Physical health 4 20 11.14 2.18
Psychological health 4 20 10.70 2.49
Social relationships 4 20 12.23 3.03
Environment 4 20 11.84 2.55

Psychological responses related with lifestyle changes
Worry about getting infected 1   5   3.22 1.21
Concern about financial difficulties 1   5   3.10 1.30
Concern about interpersonal relationship 1   5   2.48 1.23
Difficulty in complying personal hygiene 1   5   2.48 0.97
Difficulty in keeping social distancing 1   5   2.63 1.13
Seeking something to do alone 1   5   2.96 1.15

WHOQOL_BREF: World Health Organization Quality of Life–BREF, SD: standard deviation
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vancements in mental health care, including psychological 
crisis interventions and the provision of mental health as-
sessment, support and treatment, due to the disaster of the 
COVID-19 pandemic is needed.11,12 

It is easily predictable that worries about financial difficul-
ties will lower the quality of life. The COVID-19 pandemic has 
curtailed the distribution and trade between many people and 
resulted in economic activities related to production and con-
sumption coming to a standstill. This economic recession can 
cause common mental disorders and substance disorders, and 
economic recessions are known to be a major risk factor for 
suicide.13 Considering the results of this study, it might be sug-
gested that if governments respond quickly to economic prob-
lems, it will help to preserve or improve the quality of life for 
individuals. 

In this study, the more difficult it is to observe personal hy-
giene practices including hand washing to prevent the spread 
of COVID-19, the higher the quality of physical life is evalu-
ated. This result seems to be contrary to the results of previ-
ous studies, which complains of stress due to pandemic and 
mental health problems such as anxiety and depression, re-
sulting in poor quality of life.14-16 This different result was made 
by that because we did not ask about the psychological diffi-
culties caused by COVID-19 (e.g., social isolation) but rather 
that caused by following the quarantine guidelines for ‘pre-
venting’ transmission of COVID-19. In other words, it is a re-
directional or novel behavioral strategy that the goal of action 
is overcoming COVID-19. As with Ebola virus disease,1 CO-
VID-19 outbreak made two behaviors, which were high-risk 
behaviors such as ignoring recommendations for social dis-
tancing and continuing to travel despite restrictions, and fear-
related behaviors such as extreme avoidance of social con-
tact.17 The fear-related behavior will likely result in increased 
risk of mental health problems, in contrast, psychoeducation 
and re-direction of fear-related behavioral responses during 
the outbreak can reduce risks of mental health and promote 
resilience.18 Thus, keeping quarantine guidelines might be stress-
ful but could be an appropriate coping behavior to overcome 
in pandemic period neither the risky behavior nor the fear-
related behavior. This behavioral strategy might contribute to 
make positive mental health or improving quality of life. There 
are a few other hypotheses to consider. It might be suggested 
that a person who feels considerable distress while trying to 
maintain personal hygiene may feel some sense of satisfac-
tion in that they have at the same time preserved their person-
al physical safety. Likewise, the more difficult they feel it is to 
practice social distancing while going out or engaging in meet-
ings, the higher their satisfaction with life since these efforts 
have secured a sense of safety in their psychological health 
and social relationships. Or, those who worry about hygiene Ta
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might be more diligent in health overall and therefore, health-
ier in general and score more highly on measures. The results 
of this study may be provide good evidence to support the 
compliance with the quarantine guidelines in the period of 
the COVID-19 pandemic since prosocial behaviors of adher-
ing to the rules of personal hygiene and social distancing con-
tribute to improving quality of life.

While the amount or frequency of social activities has de-
creased, the time one spends alone has increased in the peri-
od of the COVID-19 pandemic. Loneliness is reported as a 
risk factor for a variety of psychological conditions.19 More-
over, isolation will probably increase fear, anxiety, depression 
and loneliness and create significant psychological distress if 
isolation is maintained for a long period.16 Therefore, if we go 
through the period of the COVID-19 pandemic while active-
ly looking for adaptive activities we can do by ourselves, we 
may experience less negative emotional reactions derived from 
isolation and less deteriorated feelings of quality of life. As ex-
plained above, it may be a re-directional behavioral strategy 
for ‘handling’ of social isolation.18 Infectious diseases such as 
pandemic did not always make negative psychological as-
pect. Some positive mental health have been reported after 
Sever Acute Respiratory Syndrome epidemic in Hong Kong. 
About 2/3 of the respondents paid more attention to their men-
tal health and about 40% took more time to rest, for relaxation 
or doing exercise. These coping behavioral changes were con-
sidered to be important cushion of the negative impacts, in-
cluding perception of stress and post-traumatic stress.20

There are several limitations in interpreting the results of 
this study. First, when measuring the quality of life due to the 
coronavirus epidemic, the timing and location of the investi-
gation have decisive influences. This study was conducted on 
a community sample in the city of Busan and relatively early 
when the coronavirus epidemic spread nationwide. Thus, the 
results may differ from studies in other regions in South Ko-
rea or when coronavirus transmission was prolonged. Second, 
the psychological changes that affect quality of life have low 
explanatory power according to the statistical analyses. This 
is resulted from conduction of analysis using each of the 6 items 
separately, not as a whole. Third, our 6 items did not have an 
acquisition process of validity and could not capture impor-
tant predictors of quality of life. Quality of life can be affected 
by various factors that we have not been able to measure, in-
cluding an individual’s characteristics (personality, resilience 
and alexithymia) and environmental aspects (inadequate sup-
plies or information and social support).3 Future research 
will have to examine adequate variables that are more closely 
associated with quality of life in COVID-19. Fourth, we found 
that those who were able to spend time alone were less nega-
tively affected on quality of life. It needs to be cautious to draw 

an interpretation because quality of life might be related with 
age or number of families living together. But, we adjusted age 
and the number of family members as covariates in the anal-
yses and additionally confirmed that they did not significant 
impact on quality of life in this study. 

COVID-19 has brought many life style and psychological 
changes to people around the world. Despite the occurrence 
of various negative impacts, we can minimize the impact by 
maintaining economic stability, keeping prosocial behaviors 
related to personal hygiene and making good use of personal 
time. Additionally, it may be possible to alleviate the mental 
tension prevailing in society by increasing social and family 
support and awareness of the importance of mental health.20 
Because the prolonged COVID-19 pandemic is predicted, 
various efforts and attempts to find ways to protect mental 
health will be needed in the future.

Supplementary Materials
The online-only Data Supplement is available with this ar-

ticle at https://doi.org/10.30773/pi.2021.0043.
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Supplementary Table 1. The Korean version questionnaire comprised 6 questions about psychological responses related with lifestyle changes in COVID-19

다음은 지난 한달 동안 코로나 19와 관련된 당신의 일상 생활과 관련하여 어떻게 느꼈는지 알아보는 문항입니다. 각 문항을 읽고 해당하는 부분에 체크해주세요. 

1. 나는 지난 한달 동안 코로나 19에 감염될까 불안했다. 
①

전혀 그렇지 않다

②

약간 그렇다

③

그렇다

④

많이 그렇다

⑤

매우 많이 그렇다

2. 나는 코로나19로 인한 경제적 어려움(실직, 무급휴가, 폐업 등)이 걱정된다. 
①

전혀 그렇지 않다

②

약간 그렇다

③

그렇다

④

많이 그렇다

⑤

매우 많이 그렇다

3. 나는 사회적 거리두기로 인해 대인관계가 소원해질까 걱정된다. 
①

전혀 그렇지 않다

②

약간 그렇다

③

그렇다

④

많이 그렇다

⑤

매우 많이 그렇다

4. 지난 한달 동안 코로나 19 전파방지를 위한 개인 위생 예방수칙을 지키는 것이 얼마나 힘들었나요?
①

전혀 힘들지 않다

②

약간 힘들다

③

힘들다

④

많이 힘들다

⑤

매우 많이 힘들다

5. 지난 한달 동안 코로나 19 전파방지를 위한 사회적 거리두기를 지키는 것이 얼마나 힘들었나요?
①

전혀 힘들지 않다

②

약간 힘들다

③

힘들다

④

많이 힘들다

⑤

매우 많이 힘들다

6. 나는 코로나 19로 인해 혼자 시간을 보내는 방법에 대해 관심이 생겼다. 
①

전혀 그렇지 않다

②

약간 그렇다

③

그렇다

④

많이 그렇다

⑤

매우 많이 그렇다



Supplementary Table 2. Psychological responses impacted on personal quality of life in COVID-19 pandemic

Physical health Psychological health Social relationships Environment
B SE Beta p B SE Beta p B SE Beta p B SE Beta p

Worry about getting infected 0.038 0.072 0.021 0.600 0.031 0.080 0.015 0.697 -0.082 0.100 -0.032 0.411 0.054 0.083 0.025 0.514
Worry about financial difficulties -0.041 0.064 -0.024 0.522 -0.179 0.072 -0.093 0.013 -0.324 0.090 -0.137 <0.001 -0.275 0.075 -0.139 <0.001
Worry about interpersonal relationship 0.055 0.075 0.031 0.461 -0.020 0.083 -0.010 0.814 0.122 0.104 0.049 0.240 -0.083 0.086 -0.040 0.335
Distress in complying personal hygiene 0.185 0.078 0.093 0.018 0.174 0.087 0.077 0.056 -0.049 0.109 -0.018 0.652 -0.024 0.090 -0.010 0.794
Distress in keeping social distancing 0.060 0.063 0.036 0.338 0.185 0.070 0.096 0.008 0.168 0.087 0.071 0.046 0.111 0.073 0.056 0.127
Seeking something to do alone 0.237 0.071 0.125 0.001 0.450 0.079 0.208 0.000 0.228 0.098 0.087 0.020 0.383 0.082 0.173 <0.001
Age 0.003 0.007 0.018 0.678 -0.014 0.008 -0.073 0.083 -0.019 0.010 -0.082 0.057 -0.012 0.008 -0.065 0.125
Sex (ref: male) -0.245 0.145 -0.056 0.090 -0.271 0.161 -0.054 0.092 0.218 0.201 0.036 0.279 -0.169 0.167 -0.033 0.314
Educational level (ref: 12 years and under) -0.313 0.172 -0.064 0.070 -0.148 0.192 -0.026 0.442 -0.736 0.240 -0.108 0.002 -0.352 0.200 -0.061 0.079
Occupational status (ref: unemployed or retired) 0.562 0.241 0.077 0.020 0.552 0.269 0.066 0.040 0.807 0.336 0.079 0.017 0.336 0.279 0.039 0.229
Marital status (ref: never married) -0.157 0.155 -0.043 0.311 -0.002 0.173 0.000 0.993 0.198 0.216 0.038 0.361 -0.150 0.180 -0.035 0.405
Religion (ref: no) 0.184 0.147 0.041 0.212 0.299 0.164 0.058 0.070 0.554 0.205 0.089 0.007 0.396 0.171 0.076 0.021
No. of family member (ref: living alone) -0.055 0.231 -0.008 0.812 -0.366 0.258 -0.046 0.156 0.159 0.322 0.017 0.621 -0.182 0.268 -0.023 0.497
Monthly household income (ref: below 2 million KRW) 0.134 0.046 0.104 <0.001 0.241 0.052 0.164 <0.001 0.249 0.065 0.139 <0.001 0.303 0.054 0.201 <0.001
aR2 0.141 0.145 0.152 0.181
B: unstandardized regression coefficient, SE: standard error, Beta: standardized regression coefficient, aR2: adjusted R-squared


