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Introduction: The coronavirus disease 2019 (COVID-19) pandemic has had an impact on patients with substance use disorder
(SUD). We aimed to investigate factors associated with confidence and adherence to governmental policies against COVID-19 (social
desirability) among patients with SUD.

Methods: This cross-sectional study was conducted during 2020 to 2021. Patients with SUD and healthy controls were recruited. The
severity of sleep disturbance, social desirability, drug dependence, vaccine worries, other psychological burdens and demographic
variables were collected through self-administrated questionnaires. Differences between the SUD and control groups were estimated.
Hierarchical regression analysis was used to identify significant relationships between social desirability and other factors.

Results: In total, 58 of patients with SUD and 47 healthy controls were recruited. The patients with SUD had a lower level of social
desirability and more severe sleep disturbance than the control group. Older age, more severe sleep disturbance, lower level of drug
dependence, and lower level of vaccine worries were significantly associated with a higher level of social desirability among the
patients with SUD.

Conclusion: Our results show the importance of timely interventions for drug dependence and to address vaccine worries in patients
with SUD.
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Introduction

Impact of the COVID-19 Pandemic on Patients with Substance Use Disorder

The coronavirus disease 2019 (COVID-19) pandemic has resulted in fear, anxiety, and depression in the public and
affected mental health.' In Taiwan, an online survey with public reported that 55.8% of the participants had sleep
disturbance, and 10.8% reported having suicidal ideas.” Moreover, the COVID-19 pandemic has also led to an increased
psychological burden in patients with mental illnesses.’ Previous studies have revealed increased rates of substance use

disorder (SUD), including tobacco, marijuana, and alcohol, after major disasters such as hurricanes, earthquakes or
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terrorist attacks.*® Hypothesis of self-medication’ and social cognitive theory® have been proposed to suggest post-
disaster substance abuse and mental health burdens, and subjects have been shown to have decreased self-efficacy of
their coping, increased psychological burden and subsequently increased self-medication for substance after a disaster.’
Increased rates of substance and alcohol use have been reported during the COVID-19 pandemic.'® Moreover,
individuals with SUD have been shown to have a higher risk of COVD-19 infection'' and also undesirable outcomes
due to the progression of SUD.'? For instance, social-economic burden caused by the pandemic may exaggerate stressors
and interfere with adherence to treatment.'> Another study also highlighted the vulnerable nature of patients with
substance-related problems.'> Consequently, further studies on the burden of the COVID-19 pandemic in individuals
with SUD are warranted.

Coping Strategies for Individuals During the COVID-19 Pandemic

In addition to the psychological impact of the pandemic, it is also crucial to investigate the effect of other factors, such as
coping strategies. Positive coping behaviors and resilience have been shown to be related to positive mental and
psychological health outcomes.'*'> In addition, positive thinking, active and adaptive coping strategies have been reported
to enhance psychological wellbeing and quality of life when facing challenges during the COVID-19 pandemic.'®!”
Among healthcare workers in Taiwan, active coping behaviors (such as seeking COVID-19-related knowledge) have been
associated with a better quality of life in mental component summary.'® Another survey recruiting Taiwanese’s publics
reported that lower level of risk perception toward COVID-19, higher perceived social support, and higher level of self-
reported health before COVID-19 were significantly higher level of self-confidence against COVID-19.'” Moreover, higher
level of risk perception mediated the association between lower perceived social support and higher level of active coping
with COVID-19.%° In addition, active and adaptive coping have been shown to moderate or decrease psychological burdens
including depression, anxiety, sleep disturbance, and burnout.'®*' Regarding the issue of substance use, a previous study
reported an association between substance abuse and ignoring social distancing, representing a negative coping
mechanism.”> However, factors associated with the coping strategies in patients with SUD have not been fully examined
in previous studies. Moreover, active coping has been reported to be potentially associated with sleep disturbance among
patients with depressive disorder.’ Due to the inconclusive findings and unexplored factors, further studies are needed to
investigate the detailed etiologies between coping strategies and related factors.

Aim of the Study

The psychological impact of COVID-19 on patients with SUD and coping strategies with COVID-19 have been
explored. However, few studies have investigated the factors associated with coping strategies against COVID-19 in
patients with SUD. As substance abuse has been associated with poor adherence to social distancing,?* exploring factors
associated with coping strategies may be beneficial for authorities to better understand the etiologies and develop policies
to improve infection control.

We hypothesized that several psychological factors may affect confidence and adherence to governmental policies
against COVID-19. Therefore, the aim of this cross-sectional study was to investigate factors associated with coping
strategies against COVID-19 among patients with SUD, with a particular focus on coping strategies for confidence and
adherence to governmental policies against COVID-19.

Methods

Participants, Procedures and Ethics

With reference to our previous works,> ¢

this study derived data from a massive survey, which was developed to
estimate the psychological and social impacts of the COVID-19 pandemic on patients with mental disorders and healthy
subjects at Kaohsiung Municipal Kai-Syuan Psychiatric Hospital (KSPH) and affiliated institutes. Participants were
enrolled through printed advertisements. In addition, online advertisements were also posted on social media, including
Facebook and LINE. The period of recruitment was from November 11, 2021 to October 31, 2022, and the survey was

conducted with paper-and-pencil questionnaires. Research assistants could explain the procedures to each participant
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before participation. The inclusion criteria of the patients with SUD were those who: 1) were diagnosed with SUD by
psychiatrists at KSPH, 2) were followed up at the outpatient department of KSPH, 3) could fully realize the purpose of
the study and adhere to the instructions, 4) were aged more than 20 years, and 5) signed inform consent. The exclusion
criteria of the patients with SUD were those who: 1) exhibited predominantly cognitive impairment that they could not
complete the questionnaires, such as during intoxication or withdrawal, and 2) were diagnosed with major mental
disorders such as major depressive disorder, bipolar disorder, schizophrenia, schizoaffective disorder, neurodevelop-
mental disorders, and neurocognitive disorders. In addition, healthy subjects were recruited as control group. The
inclusion criteria of the healthy subjects were those who: 1) were aged more than 20 years, 2) signed inform consent,
and 3) reported that they did not have any medical history of mental illness. Subjects with missing data were also
excluded. This study was approved by the Institutional Review Board of KSPH (KSPH-2021-17). We conducted these
studies according to the current revision of national legal requirements (Human Subjects Research Act, Taiwan) and
complied with the Declaration of Helsinki. Each participant provided informed consent prior to participation.

Measures

The Disaster-Related Psychological Screening Test (DRPST)

The DRPST was applied to rapidly screen for symptoms of depression and post-traumatic stress disorder (PTSD) at the
COVID-19 pandemic. The DRPST has been shown to be reliable and well-validated.”’*® To estimate the severity of
depression, three items of the DRPST were applied to measure the level of depressed mood, fatigue or loss of energy, and
worthlessness in recent 2 weeks. Each question was graded on a two-point Likert scale, and it ranges from 0 (no) to 1
(yes). A higher total score indicates a higher level of depression.

Four of the questions from the DRPST were used to estimate the symptoms of PTSD, including re-experience of
COVID-19, hypervigilance, avoidance, and somatic symptoms. Each question was graded with a five-point Likert scale,
where it ranged from 1 (not at all) to 5 (extreme). A higher total score indicates a higher severity of PTSD. Details of the
DRPST are listed in Supplementary Table S1.

Level of Sleep Disturbance

The Pittsburgh Sleep Quality Index (PSQI) was developed to comprehensively assess sleep status, and it has been
verified with acceptable validity and reliability.>” Four questions of the PSQI were selected to measure the severity of
sleep disturbance in the current study, including waking up in the middle of the night, difficulty to fall asleep, enthusiasm,
and subjective sleep quality in the preceding one month (Supplementary Table S1). Each item was rated on a four-point

Likert scale, and the scores ranged from one to four. A higher total score indicates more severe sleep disturbance.

The Societal Influences Survey Questionnaire (SISQ)

The SISQ was established to measure the coping strategies and psychosocial impact on subjects during the COVID-19
pandemic, and it has good validity and reliability.***' The SISQ contains 15 items in five categories, namely social
distance, social desirability, social anxiety, social adaptation, and social information. For the coping strategies against
COVID-19 we focused on the social desirability category, which includes questions that assess the level of confidence
and adherence to governmental policies against COVID-19 (Supplementary Table S1). Each item was estimated with

a four-point Likert scale, with scores ranging from one (never) to four (often). A higher total social desirability score
indicated higher confidence and adherence toward governmental policies against COVID-19.

The Severity of Dependence Scale (SDS)

For individuals with SUD, the Severity of Dependence Scale (SDS) is used to estimate the severity of substance
dependence.’® The SDS is composed of five items, and it uses a four-point Likert scale to measure the severity of
addiction to illicit substances (Supplementary Table S1). A higher total SDS score indicated a higher severity of

dependence. The Chinese version of the SDS has been verified with acceptable test-retest reliability (0.88) and internal
consistency (Cronbach’s alpha: 0.75).*
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Vaccination Attitude Examination (VAX) Scale

The Vaccination Attitude Examination (VAX) scale was developed to estimate the attitudes of participants to vaccination
for COVID-19, and it has been verified to be a validated and reliable questionnaire.** The Chinese version of the VAX
has also been reported to have acceptable reliability.”> It contains four categories of questions including mistrust of
vaccine benefits, preference for natural immunity, concerns about commercial profiteering, and worries about unforeseen
future effects. In the current study, we used the category of concerns about commercial profiteering to estimate vaccine
worries (Supplementary Table S1). This category contains items on mistrust toward governmental policies of vaccina-

tion, and the contents are comparable to the scales of social desirability. Each item was graded on a six-point Likert-type
scale ranging from “strongly agree” to “strongly disagree”. A higher total score indicates stronger antivaccination
attitudes and mistrust of the authorities.

Demographic Variables

The continuous variables included the participants’ age and educational level (years). The categorical variables included
sex, employment status (unemployed or employed), marital status (without partner or with partner), drinking alcohol (=3
times per week or not), smoking (yes or no), regular diet (three or four meals a day, >5 days per week or not), and regular
exercise (>3 days per week or not).

Statistical Analysis

Initially, descriptive analysis was performed on the demographic characteristics. Differences between the patients with
SUD and healthy subjects were compared using Pearson’s > test or the independent #-test. To verify the reliability and
validity of the selected items of PSQI, we performed further analysis. The internal consistency (Cronbach alpha values)
was used to test the reliability of each factor, where a value greater than 0.7 indicated acceptable reliability.*> To estimate
the construct validity, exploratory factor analysis was applied. The Kaiser—Meyer—Olkin (KMO) measure of sampling
adequacy and Bartlett test were used. A KMO value of >0.60 and statistically significant value of p<0.05 from Bartlett
testing indicated the data was acceptable for factor analysis.® Total variance explained was also estimated. The amount
of variance indicates how well a relevant construct can be measured. For the studies of social sciences, it is common to
consider a solution that accounts for 50% of the total variance as satisfactory.’” We then analyzed the predictors of
confidence and adherence to governmental policies against COVID-19 (social desirability). Standardized regression
coefficients of hierarchical regression analysis®® were applied to identify the significant relationships between social
desirability and psychological impact (severity of depression, PTSD, sleep disturbance, and drug dependence) as well as
vaccine worries in a controlled model. We measured the invariance, which involved comparing models that imposed
successive restrictions on model parameters in order of basic demographics (age, sex, employment status, educational
level, marital status, smoking or not, drinking or not, regular exercise or not, and regular diet or not), psychological
impact (severity of depression, PTSD, sleep disturbance, and drug dependence), and vaccine worries. Each model tested
the invariance of the index parameters, including restrictions from the previous model. Hierarchical regression analysis
was applied to verify whether the association with executive control remained significant when the effects of covariates
were considered. All tests were two-tailed for multiple comparisons, and significance was defined as a < 0.05 and
exclusion of zero in the 95% of confidence interval (CI). Data were processed using SPSS version 23.0 for Windows
(IBM Inc., Armonk, NY, USA).

Results
Demographic Analysis and Reliability/Validity of Selected PSQI Items

In total, we recruited 105 participants (58 in the SUD group and 47 in the control group), and the mean age was 47.54 +
11.51 years. Thirty-six (62.1%) of the patients with SUD had opioid use disorder alone, four (6.9%) had amphetamine
use disorder alone, and 18 (31.0%) had multiple substance use disorder. Compared with the control group, the SUD
group had a significantly higher proportion of males (67.2% vs 29.8%, p < 0.001), lower proportion of having a partner
(41.4% vs 76.6%, p <0.001), higher proportion of smoking (62.1% vs 12.8%, p < 0.001), and lower proportion of regular
exercise (56.9% vs 78.7%, p = 0.018). On the other hand, the SUD group had a lower educational level (11.78 + 3.33
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years vs 13.81 & 3.02 years, p = 0.002), higher sleep disturbance score (7.17 = 4.14 vs 5.45 + 3.02, p = 0.019), and lower
social desirability score (8.91 = 2.53 vs 9.87 £ 1.90, p = 0.029). There were no significant differences in the other
demographic data between the two groups (Table 1). On the other hand, the internal consistency coefficients (Cronbach’s
alpha) of selected items of PSQI were 0.838 for control group and 0.844 for patents with SUD, where they demonstrated
with acceptable reliability.*® Results of construct validity also indicated that the selected items of PSQI were validated for
control group (KMO value: 0.743; Bartlett testing: p<0.001; total variance explained: 71.97%) and SUD group (KMO
value: 0.695; Bartlett testing: p<0.001; total variance explained: 68.94%).

Predictors of Social Desirability Estimated Using Hierarchical Regression Analysis

We then examined associations between social desirability and psychological impact (severity of depression, PTSD, sleep
disturbance, and drug dependence) as well as vaccine worries after controlling for covariates. The results are summarized
in Table 2 and 3. After multiple adjustments, older age (B = 0.54, 95% CI: 0.07 to 0.3, p = 0.004), higher level of sleep
disturbance (p = 0.43, 95% CI: 0.01 to 0.6, p = 0.046), lower level of drug dependence (B = —0.54, 95% CI: —0.74 to

Table 1 Characteristics of Demographic and Quantitative Variables

Group Total (n=105) SUD Group (n=58) Control Group (n=47) Statistics
Categorical Variable | Counts % Counts % Counts % e P
Sex 14.57 <0.001
Female 52 50.5 19 67.2 33 298
Male 53 49.5 39 328 14 70.2
Occupation 2.16 0.142
Unemployment 25 238 17 293 8 17
Employment 80 76.2 41 70.7 39 83
Marital status 13.15 <0.001
Without partner 45 42.9 34 58.6 I 234
With partner 60 57.1 24 41.4 36 76.6
Smoking 26.29 <0.001
No 63 60 22 379 41 87.2
Yes 42 40 36 62.1 6 12.8
Drinking * 3.73 0.053
No 80 762 40 69 40 85.1
Yes 25 238 18 31 7 14.9
Regular exercise * 5.57 0.018
No 35 333 25 43.1 10 213
Yes 70 66.7 33 56.9 37 787
Regular diets ® 1.93 0.164
No 17 16.2 12 20.7 5 10.6
Yes 88 83.8 46 79.3 42 89.4
Continuous variable Mean SD Mean SD Mean SD t P
Age 47.54 11.51 48.6 13.01 46.26 9.34 -1.07 0.289
Educational level € 12.69 3.34 11.78 3.33 13.81 3.02 3.24 0.002
Sleep disturbance ¢ 6.4 3.76 7.17 4.14 5.45 3.02 -2.39 0.019
Depression © 371 1.01 3.86 1.07 3.53 091 —1.69 0.095
PTSD © 9.25 3.26 8.95 2.8l 9.62 3.74 1.05 0.298
Vaccine worries | 823 3.58 8.65 4.02 772 2.94 -1.32 0.191
Social desirability 9.34 231 891 2.53 9.87 1.90 222 0.029
Dependence level & NA NA 7.38 3.21 NA NA NA NA

Notes: *Three times per week; °Five days per week; “Measured by years; “Measured by four selected items of Pittsburgh Sleep Quality Index;
°Measured by selected items of Disaster-Related Psychological Screening Test; Measured by selected items of Vaccination Attitude Examination;
8Measured by Severity of Dependence Scale; Bolds: statistical significance.

Abbreviations: NA, non-applicable; SD, standard deviation.
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Table 2 Preliminary Model with Hierarchical Regression Analysis for Predictors
of Social Desirability

Variable B t 95% of CI P

Step |
Age 0.52 242 0.03, 0.33 0.024
Sex 0.18 0.63 —2.59, 4.82 0.538
Occupation 0.42 1.89 —0.26, 5.83 0.071
Educational level * 0.35 1.43 —0.15, 0.83 0.166
Marital status 0.11 0.49 -1.99, 3.24 0.627
Smoking 0.15 0.63 —2.20, 4.13 0.534
Drinking ® -0.23 —0.95 —-3.80, 1.4l 0.352
Regular exercise ° 0.07 0.27 —2.40, 3.10 0.793
Regular diet © 0.14 0.63 -1.97, 3.66 0.539

Statistics (step |) F=1.06,R?=0.32, p = 0428

Step 2
Sleep disturbance ¢ 0.43 2.16 0.01, 0.60 0.046
Dependence level © —0.54 -3.02 —0.74, —0.13 0.008
PTSD —0.11 —-0.59 —0.56, 0.32 0.566
Depression | 0.32 1.83 —0.13, 1.89 0.084
Vaccine worries & -0.33 -2.25 —0.40, —0.13 0.038

Statistics (step 2) F=295R>=07l,p=00I8

Notes: *Measured by years; Three times per week; “Five days per week; 9Measured by four selected
items of Pittsburgh Sleep Quality Index; ®Measured by Severity of Dependence Scale; ‘Measured by
selected items of Disaster-Related Psychological Screening Test; ®Measured by selected items of
Vaccination Attitude Examination; Bolds: statistical significance.

Table 3 Final Model for Predictors of Social Desirability Estimated with Hierarchical
Regression Analysis Among Patients with Substance Use Disorder

Categorical Variable B t 95% of CI P

Sex -0.27 -1.09 —0.50, 1.60 0.293
Occupation 0.27 1.63 —0.54, 4.15 0.122
Educational level * 0.12 0.55 —0.32, 0.55 0.591
Marital status 0.26 1.50 —0.59, 3.44 0.153
Smoking 0.30 163 —0.57, 4.49 0.121
Drinking ® -0.23 -1.31 -3.20, 0.75 0.207
Regular exercise ° 0.12 0.70 —1.53,2.76 0.551
Regular diet © 0.04 0.23 —2.16, 2.69 0.820
Continuous variable B t 95% of CI P

Age 0.54 3.29 0.07, 0.30 0.004
Sleep disturbance d 043 2.16 0.01, 0.60 0.046
Dependence level © —0.54 -3.02 —0.74, -0.13 0.008
PTSD f =0.11 —-0.59 —0.56, 0.32 0.566
Depression | 0.32 1.83 —0.13, 1.89 0.084
Vaccine worries & -0.33 —-2.25 —0.40, —0.13 0.038

Notes: *Measured by years; "Three times per week; “Five days per week; “Measured by four selected items of
Pittsburgh Sleep Quality Index; °Measured by Severity of Dependence Scale; Measured by selected items of
Disaster-Related Psychological Screening Test; 8Measured by selected items of Vaccination Attitude Examination;
Bolds: statistical significance.
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—0.13, p = 0.008), and lower level of vaccine worries (p = —0.33, 95% CI: —0.4 to —0.13, p = 0.038) predicted a higher
level of social desirability.

Discussion

Main Findings of the Current Study

We investigated the differences between patients with SUD and healthy controls, and found that the SUD group had
a significantly lower level of confidence and adherence to governmental policies against COVID-19 and more severe
sleep disturbance than the control group. We then examined the predictors of the lower level of adherence and confidence
to governmental policies among the patients with SUD, and found that the significant predictors were older age, higher
level of sleep disturbance, lower level of drug dependence, and lower level of vaccine worries.

Differences Between the SUD and Control Groups

The patients with SUD had a significantly lower educational level, higher proportion of males, and higher rate of
smoking compared to the controls, which is comparable with previous studies.>**’ Since our patients had a higher
proportion of opioid use disorder, the significantly higher rate of smoking is reasonable due to the association between
smoking and opioid use.*' The patients with SUD also had a significantly lower rate of regular exercise than the controls.
Although no previous research has discussed differences in regular exercise between patients with SUD and healthy
controls, we suppose that it may be affected by the association between SUD and poor quality of life.*?

We also found a higher level of sleep disturbance among the patients with SUD compared with the healthy controls.
Alcohol and substance use have been associated with insufficient hours of sleep.*® Furthermore, an association between
opioid use disorder and sleep disturbance has also been reported.**** Importantly, we found that the patients with SUD
had a lower social desirability score, indicating a lower level of confidence and adherence to governmental policies. This
is consistent with a previous study that demonstrated an association between substance abuse and poor adherence to
social distancing.”> Our findings highlight the importance of further interventions to enhance confidence and adherence to
policies for infection control in patients with SUD.

Associations Between Social Desirability and Age as Well as Psychological Impact
After adjustments, we found that older age was associated with a higher level of social desirability. This is consistent
with our previous study,®” in which we demonstrated positive coping strategies among older subjects. We hypothesize
that older individuals may be more willing to follow authorities’ instructions due to the higher mortality rate in older
patients infected with COVID-19.%° On the other hand, our results showed that a lower level of drug dependence was
associated with a higher social desirability score. The association between coping strategies and severity of substance use
or dependence has seldom been investigated before. A previous study showed that behavioral disengagement and self-
blame coping were associated with more severe PTSD-related illicit substance use among trauma-exposed individuals.*®
This echoes our findings, and highlights the role of maladaptive or negative coping in the severity of substance use or
dependence. Moreover, our results extend the application of previous evidence to coping strategies against COVID-19.

Another important finding in this study is that a higher level of sleep disturbance predicted a higher level of social
desirability, demonstrating the impact of sleep disturbance on confidence and adherence to governmental policies.
Although this finding is comparable with a previous study which reported an association between active coping and
sleep disturbance,” it is not supported by other evidence.'® The inconclusive findings of the correlation between positive
coping and sleep disturbance highlight the complexity of the etiologies. In addition, excessive positive coping and related
behaviors may be related to an increased mental health burden. For example, excessive media exposure to COVID-
related news might trigger anxiety and psychological distress among the public.*’ Although the coping strategies
discussed in the previous studies are not entirely comparable to social desirability, it may reflect the “too much of
a good thing” aspect of positive coping. Further studies are warranted to explore the etiologies of the relationship
between coping strategies and psychological burden.
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The Impact of Vaccine Worries on Social Desirability

We also found that a lower level of vaccine worries was related to a higher level of social desirability. Previous studies
have investigated the interaction between attitude toward vaccinations and coping strategies. For example, refusal to
receive the human papillomavirus vaccination has been associated with behavioral disengagement and negative coping in
female students.*® Another study demonstrated that actively focusing on problems (coping with stress) drives satisfaction
and confidence in vaccine information from the authorities.*” However, this is not entirely comparable with our previous
work, in which we found that higher vaccine worries were associated with a higher level of awareness of the pandemic
situation among healthcare workers.”> We hypothesize that our findings may be due to differences in the studied
population and coping strategies (awareness of the pandemic vs adherence to policies). Nevertheless, our findings may
show the importance of proper interventions for those with vaccine worries.

Limitations

There are several limitations to the current study. First, the data were derived from one cross-sectional survey. Thus, we
cannot identify the time effect on the association between social desirability and other variables. Second, the study was
conducted at a single center, and this may limit the interpretation of the results and generalizability compared with
a multi-center study. Third, due to the high comorbidity between SUD and other mental illnesses, excluding participants
with major mental illnesses may limit the generalizability and applicability to the real world.

Conclusions

The patients with SUD had a significantly lower level of confidence and adherence to governmental policies against
COVID-19 than the healthy controls. Furthermore, we identified that a higher level of sleep disturbance, lower level of
drug dependence, and lower level of vaccine worries were associated with a higher level of confidence and adherence to
governmental policies against COVID-19. Our findings highlight the clinical implications and importance of timely
interventions for individuals with drug dependence and vaccine worries. Due to the shortage of resources for SUD

treatment during the COVID-19 pandemic,'*"?

authorities should establish proper treatment programs for those with
SUD. Furthermore, timely and accurate information of COVID-19 vaccines should be provided by authorities, as this
may reduce the misunderstand and mistrust of vaccinations. On the other hand, regular screening and prompt interven-
tions for sleep disturbance and other psychological burdens are also crucial for patients with SUD, especially during the
COVID-19 pandemic. Further studies with comprehensive assessments are suggested to better understand the etiologies
of the association between psychological burden and positive coping. In addition, longitudinal follow-up studies may also
be helpful to clarify the time effect of the association between coping strategies and psychological burden as well as

vaccine worries.
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