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A B S T R A C T   

The COVID-19 pandemic led to unprecedented restrictions to mitigate disease spread, leading to consequences 
affecting mental health. Many studies examining COVID-19 pandemic effects on well-being and mental health 
initiated inquiry after the pandemic onset, whereas we used self-report questionnaires obtained before the 
pandemic to re-assess the same functions during the pandemic. Participants were drawn from our ongoing 
longitudinal studies of people with HIV infection, alcohol use disorder (AUD), HIV + AUD comorbidity, and 
controls. We used phone or mail contact to invite all to participate in our COVID phone survey, which included 
three self-report questionnaires: Health-related Quality of Life (QoL), State-Trait Anxiety Inventory (STAI), and 
Alcohol Use Disorder Identification Test (AUDIT). Of 218 eligible participants, 86 responded (July 2020–March 
2021): clinical (29 men, 23 women; 17 AUD, 21 HIV, 14 HIV + AUD); control (17 men, 17 women). QoL scores 
declined, and anxiety symptoms increased from pre-COVID surveys in all groups; clinical women reported 
greater negative changes than the other groups. QoL subscales revealed COVID-related declines in emotional 
well-being in all groups, with clinical women reporting additional declines in energy, physical and social 
functioning, health, and pain increase. Clinical men also reported health declines. Although AUDIT scores were 
stable in all groups between assessments, changes in AUDIT scores were inversely correlated with QoL scores in 
clinical women; in clinical men, changes in STAI scores were inversely correlated with QoL scores. Although all 
groups were adversely affected by the pandemic, the negative effects were greater in the clinical group regardless 
of diagnosis and greatest in clinical women.   

1. Introduction 

The coronavirus (SARS-CoV-2) that causes coronavirus disease 
(COVID-19) has challenged the world since March 2020. The COVID-19 
pandemic led to unprecedented restrictions (i.e., lockdown) to mitigate 
disease spread, leading to personal, economic, and social consequences 
affecting mental health. Numerous studies have examined the effect of 
the COVID-19 pandemic on well-being and mental health outcomes. 
Cross-sectional studies highlighted the presence of stress, anxiety, and 
depressive symptoms in various general populations across the world 

(Park et al., 2020; Vanderlind et al., 2021; Woon et al., 2021) with a 
greater negative effect on women than men (Park et al., 2020; Pieh et al., 
2020; Solomou and Constantinidou, 2020; Vanderlind et al., 2021). 

Longitudinal studies conducted during the COVID-19 pandemic, 
without reference to pre-pandemic status, report increases in anxiety 
and depressive symptoms in community samples (Gopal et al., 2020; 
Huckins et al., 2020; Wang, C. et al., 2020). In particular, the beginning 
of the first lockdown led to anxiety and depression symptoms. These 
symptoms endured even at the end of the first lockdown, with some 
study participants from the general population meeting criteria for 
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clinically relevant depression and anxiety symptoms (Somma et al., 
2021). In general, longitudinal studies verified cross-sectional reports 
that women were more affected than men by the COVID-19 pandemic 
(Alzueta et al., 2021; Fenollar-Cortes et al., 2021), although prospective 
results also suggested that women were more resilient, showing better 
mental health improvements over time than men, even without thera
peutic interventions (Fenollar-Cortes et al., 2021). Prior to testing and 
vaccine availability, physical symptoms that could resemble COVID-19 
infection were also associated with increased mental health symptoms 
(i.e., anxiety, depression, stress) and shown to be mediated by need for 
health information (Wang et al., 2021). 

Longitudinal investigations on the impact of the COVID-19 pandemic 
in individuals with pre-existing neuropsychiatric conditions are 
emerging. In a study of veterans in the UK (n = 95) with various mental 
health difficulties, those who experienced more COVID-related stressors 
were more likely to experience increases in PTSD and common mental 
health symptoms including anxiety and depression (Hendrikx et al., 
2021). Similar results emerged among patients with an Axis-I Anxiety 
diagnosis, whose symptoms worsened modestly during the early phases 
of the pandemic (Tundo et al., 2021). Increased severity of anxiety, 
depression, and post-traumatic stress symptoms during the pandemic 
have also been reported in people with eating disorders (Nistico et al., 
2021). On the positive side, women with substance use disorder were 
followed after completing rehabilitation programs during the COVID-19 
pandemic and showed enhanced ability to cope with stress and maintain 
sobriety (Hurley et al., 2021). 

A few longitudinal studies have used pre-pandemic data to document 
COVID-related changes in stress, anxiety, and quality of life. In a French 
community-based sample, findings reflected increased anxiety and 
depression symptoms during the pandemic with women showing a 
greater vulnerability to these effects than men (Ramiz et al., 2021). 
Another study followed a sample of alcohol users who reported an in
crease in alcohol consumption during the pandemic that was marked by 
an increase in the number of drinking occasions per week but a decrease 
in the number of drinks per occasion (Manning et al., 2021). A higher 
drinking frequency was observed mainly in individuals who had no 
drinking problems before the pandemic (Alcohol Use Disorders Identi
fication Test; AUDIT score <8) compared to those who were already 
using alcohol at harmful levels (AUDIT score >8). Those who reported 
higher alcohol use also reported heightened anxiety regarding their 
health or economic situation (Manning et al., 2021). By contrast, there 
are also studies that have reported little to no increase in alcohol con
sumption (e.g., frequency, quantity), including a longitudinal study of 
305 young adults (ages 18–26 years) in Spain (Vera et al., 2021); a 
cross-sectional study of 1951 Belgian college students in which 68.2% of 
the participants reported lower and only 17.2% reporting higher alcohol 
consumption during lockdown (Bollen et al., 2021); and a 
cross-sectional study reporting an increase in alcohol consumption in 
only 14% of young adults and 17% of older adults during early 
COVID-19 times from levels participants reported retrospectively 
(Steffen et al., 2021). 

Overall, profiles of COVID-19 pandemic outcomes on mental health 
are becoming clear in the general, non-clinical populations and 
commonly note heightened anxiety or depressive symptoms, often 
greater in women than men. By contrast, factors affecting mental health 
in neuropsychiatric clinical populations are less consistent. To address 
the effects of COVID-19 in a mixed clinical sample and a matched non- 
clinical group, self-report evaluations of mental health taken before the 
onset of COVID-19 were administered again during COVID-19 to assess 
potential change in anxiety symptoms, quality of life, and alcohol use. 
We hypothesized that, although all groups would report a decline in 
quality of life and increase in anxiety symptoms during COVID, the 
clinical group would be more affected than the control group, and the 
clinical women would report an even greater decline in quality of life 
and increase in anxiety symptoms than the clinical men. Further, we 
inquired about change in alcohol consumption and anticipated that 

greater declines in mental health would occur in participants who 
increased their alcohol consumption during the pandemic. 

2. Methods 

2.1. Participants 

This project was approved by the Institutional Review Boards of SRI 
International and Stanford University. Participants were drawn from 
ongoing longitudinal studies on the effects of HIV infection and Alcohol 
Use Disorder (AUD) on brain structure and function (Pfefferbaum et al., 
2018). Before the pandemic, all participants including control partici
pants were evaluated by Structured Clinical Interview for DSM (SCID) 
during in-person laboratory visits by calibrated clinicians (S.A.S. or P.A). 
The SCID evaluates lifetime and current psychopathology according to 
Diagnostic and Statistical Manual (DSM5) criteria to make psychiatric 
diagnoses (e.g., depression, anxiety, substance use disorders) (First 
et al., 2015); DSM-IV psychosocial and environmental stressors (Axis-IV) 
and global assessment of functioning (GAF, Axis-V) were also queried. 
Clinical and control participants were excluded at screening if they had 
fewer than 8 years of education or a significant history of medical (e.g., 
epilepsy, stroke, multiple sclerosis, uncontrolled diabetes, or loss of 
consciousness longer than 30 min), psychiatric (e.g., schizophrenia, bi
polar I disorder), or neurological (e.g., neurodegenerative) diseases. An 
additional criterion for control participants was presence of DSM-IV-TR 
Axis I disorder (e.g., anxiety, substance abuse disorders). All enrolled 
participants were contacted by phone during the COVID-19 pandemic 
(between July 2020–March 2021). Of the 218 individuals eligible, 86 
responded and gave written informed consent, received a $20 Safeway 
gift card, and completed questionnaires remotely by phone interview or 
a website link with a unique ID to ensure anonymity. 

Of the 86 respondents [mean age of 61.0 years (SD = 8.6 years, range 
44–80 years)], 17 participants (9 women, 8 men) met DSM-5 criteria for 
an AUD; 21 participants (6 women, 15 men) were HIV seropositive 
(HIV); 14 participants (8 women, 6 men) were comorbid for AUD and 
HIV(AUD +HIV); and 34 participants (17 women, 17 men) were healthy 
controls. For subsequent analyses, the clinical group comprised partic
ipants from the three diagnostic groups (AUD, HIV, and AUD + HIV) and 
included 23 women (ClinW) and 29 men (ClinM). At the time of the 
interview, 46.5% of participants were working, and 76.7% reported a 
form of “shelter in place.” 

2.1.1. Measures acquired before and during COVID 
Pre-COVID measures were from the in-person laboratory visit most 

proximal to the start of the COVID-19 pandemic and included results 
from SCID interviews and self-reported questionnaires. During COVID, 
data were obtained via remotely administered (i.e., phone or weblink) 
questionnaires. 

Health-related quality of life. Health-related quality of life (QoL) was 
evaluated with the SF-21 (Bozzette et al., 1995), a 21-item questionnaire 
covering 8 domains of health-related quality of life: cognitive func
tioning, emotional wellbeing, current health perceptions, pain, energy, 
physical functioning, role functioning, and social functioning. A stan
dardized score ranging from 0 (poor quality of life) to 100 (excellent 
quality of life) was calculated for each QoL subscale and the total QoL 
score. 

Anxiety. The State-Trait Anxiety Inventory (STAI; Spielberger et al., 
1983), a 40-item self-report questionnaire, assessed anxiety. The first 
part of the questionnaire (20 items) evaluated trait anxiety with general 
statements. The second part assessed state anxiety by presenting various 
anxiety symptoms that individuals felt at the moment. Participants 
answered these items on a Likert scale from 1 (not at all) to 4 (very much 
so). A higher STAI score reflects greater anxiety. 

Alcohol use. The Alcohol Use Disorder Identification Test (AUDIT; 
Babor et al., 2001), a 10-item questionnaire developed by the World 
Health Organization, evaluated severity of alcohol consumption and 
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dependence symptoms. Each item of the AUDIT is scored from 0 to 4 
(maximum score = 40). A total score of 0 indicates an abstainer who has 
never had a problem with alcohol use. A total AUDIT score of 13 or 
greater for women and 15 or greater for men suggests moderate-severe 
AUD, scores ranging from 8 to 15 suggests hazardous or harmful 
drinking, and scores ranging from 1 to 7 indicates low-risk alcohol 
consumption. 

2.1.2. Statistical analyses 
Change scores were computed for the QoL, STAI, and AUDIT by 

calculating the difference in scores obtained on questionnaires during 
COVID compared to pre-Covid responses. Initial analysis of variance 
(ANOVA) models examined 4 group differences across all measures. 
Given our focus on two-group analyses, comparing group (control vs. 
clinical) and sex (men vs. women), we adopted an overall p-value of .10 
for omnibus testing, followed up with post-hoc t-tests with alpha level 
set at 0.05. Paired t-tests were conducted to examine differences in QoL 
(total and subscale), STAI, and AUDIT scores during COVID compared 
with before COVID within each participant group. Pearson correlations 
examined relations among QoL, STAI, and AUDIT change scores within 
the clinical groups and between these change scores and demographic 
variables including age, education, and socioeconomic status (SES). 
Time interval between testing sessions ranged from 29.6 to 82.7 months 
(mean = 29.6 months, SD = 19.1 months, median = 23.9 months) and 
was not included as a covariate in analyses as it was not correlated with 
change scores [with one exception: longer interval time correlated with 
greater AUDIT change score in clinical men (n = 29; r = − 0.47, p =
.01)]. 

3. Results 

3.1. Comparison of participants who completed the survey vs. those who 
did not 

Demographic descriptors of the 128 eligible participants who were 
invited but unavailable or declined to participate were compared to the 
86 participants who completed the COVID survey. Based on pre-COVID 
data, participants who completed the COVID survey had higher SES (t 
(190) = 6.64, p < .001) and lower STAI (t(85) = 3.85, p < .001) and 
AUDIT (t(204) = 5.40, p < .001) scores than those who did not. The non- 
participating group had a higher percentage of men (71%) than the 
participating group (53.49%) (Chi2(1) = 6.18, p = .01). Relative to non- 
participating men, men who completed the COVID survey had higher 
SES (t(92) = 5.43, p < .001) and lower STAI (t(46) = 3.22, p = .002) and 
AUDIT (t(125) = 4.43, p < .001) scores. The same pattern of results was 
observed among women, with higher SES (t(72) = 3.73, p < .001) and 
lower STAI (t(36) = 2.23, p = .03) and AUDIT (t(49) = 2.33, p = .02) 
scores in participating vs. non-participating women. 

3.2. Between-group comparisons: COVID-related change in QoL, STAI, 
and AUDIT scores 

QoL: ANOVA indicated that the change score in self-reported QoL 
was modestly significant among groups (Fig. 1) (Table 1). Follow-up t- 
tests indicated that the clinical women reported a greater decline in QoL 
during COVID than any of the other participant groups (ClinW vs. Ctrl t 
(39) = 2.16, p = .034, ClinW vs. CtrlW t(39) = 2.10, p = .039, ClinW vs. 
ClinM t(51) = 2.17, p = .033). 

STAI: Similarly, the change score for STAI modestly distinguished 
groups. Follow-up t-tests indicated that the clinical women reported a 
greater increase in anxiety symptoms compared with the control men (t 
(39) = 2.58, p = .012). Other group comparisons were not significant. 

AUDIT: In contrast to the QoL and STAI change scores, the groups did 
not differ in reported change in alcohol use during COVID compared 
with before COVID. 

3.3. Within-group comparisons: paired t-tests on QoL, STAI, and AUDIT 
change scores 

QoL: Paired t-tests indicated that the clinical women, clinical men, 
and the control women reported significantly lower QoL scores during 
COVID than before COVID (Table 2). Control men reported modestly 
lower QoL scores during COVID than before COVID. 

STAI: Paired t-tests also indicated an increase in self-reported anxiety 
symptoms during COVID compared with before COVID in the clinical 
women, clinical men, and control women. Only the control men re
ported no change in anxiety symptoms during COVID. 

AUDIT: There was no significant difference in AUDIT score during 
COVID relative to before COVID within any of the 4 groups. 

3.4. Health-related quality of life subscales: between and within group 
differences 

ANOVAs examining change scores among groups for the QoL sub
scales indicated a group difference on the pain and social functioning 
subscales, with post-hoc t-tests indicating that the clinical women re
ported greater pain-related QoL decline (ClinW vs. CtrlW: t(39) = 2.39, 
p = .019; ClinW vs. CtrlM(39): t = 2.41, p = .018; ClinW vs. ClinM: t(51) 
= 2.03, p = .045) and a modest to significant decline in social func
tioning (ClinW vs. CtrlW(39): t = 2.12, p = .038; ClinW vs. CtrlM: t(39) 
= 2.61, p = .011; ClinW vs. ClinM: t(51) = 1.86, p = .066) compared 
with the other 3 participant groups (Fig. 2). 

Next, within-group paired comparisons of change in QoL subscale 
scores were conducted (Table 2). Clinical women reported a decline in 6 
of the 8 QoL subscales: emotional wellbeing, energy, health, pain, 
physical functioning, and social functioning during COVID compared 
with before COVID. Clinical men reported a decline in emotional well
being, health, and social functioning. Control men and control women 

Fig. 1. Boxplots depicting the distribution, mean, and group differences for QoL, STAI, and AUDIT change scores in each participant group.  
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Table 1 
Demographic and change scores for diagnostic and participant groups.   

Sex 
CTRL (n = 34) AUD (n = 17) HIV (n = 21) AUD + HIV (n =

14) 
CTRL Men (n =
17) 

CTRL Women (n 
= 17) 

CLIN Men (n = 29) CLIN Women (n =
23) 

One- 
way 
ANOVA 

Follow- 
up t-tests   

17 M, 17 W 8 M, 9 W 15 M, 6 W 6 M, 8 W 

Age 60.35 58.88 62.86 62.29 60.12 60.59 62.90 59.52 F(3, 82) 
= 0.764 

n/a    

9(.80) 8(.67) 7(.45) 6(.84) 9(.82) 10(.07) 8(.95) 5(.62) 0.5175     
44 to 79 47 to 79 52 to 80 56 to 80 45 to 79 44 to 79 47 to 80 50 to 72      

SES 21.12 33.12 31.86 42.43 19.53 22.71 33.35 37.35 F(3, 82) 
= 8.892 

Clin M >
CTRL M, 
CTRL W    

7(.90) 18(.32) 9(.60) 15(.83) 7(.37) 8(.31) 16(.21) 13(.40) p <
.0001 

Clin W >
CTRL M, 
CTRL W    

11 to 40 11 to 69 18 to 54 11 to 69 11 to 33 11 to 40 11 to 69 11 to 69                          

COVID Before During Before During Before During Before During Before During Before During Before During Before During     
QoL 

Total 
Score 

87.08 82.72 74.85 62.56 74.68 69.07 69.44 61.17 88.25 84.01 85.91 81.43 76.72 71.46 69.04 56.44 F(3, 82) 
= 8.734 

Clin M <
CTRL M, 
CTRL W 

F(3, 
82) =
12.311 

Clin M 
< CTRL 
M, 
CTRL W  

8(.16) 10(.08) 13 
(.98) 

21(.19) 17 
(.03) 

19(.40) 17 
(.71) 

20(.40) 8(.76) 10(.05) 7(.60) 10(.25) 15 
(.66) 

18(.60) 16 
(.06) 

19(.30) p <
.0001 

Clin W <
CTRL M, 
CTRL W, 
Clin M 

p <
.0001 

Clin W 
< CTRL 
M, 
CTRL 
W, Clin 
M  

67 to 
99 

60 to 
100 

49 to 
96 

33 to 
90 

40 to 
98 

34 to 
100 

35 to 
92 

29 to 
92 

67 to 
99 

64 to 
100 

70 to 
96 

60 to 
96 

35 to 
98 

29 to 
100 

40 to 
96 

32 to 
90      

STAI- 
State 
Toal 
Score 

27.79 31.32 30.08 41.35 30.50 37.86 31.90 40.21 31.15 31.35 24.87 31.29 26.96 35.62 35.00 44.70 F(3, 67) 
= 3.868 

Clin W >
CTRL W, 
Clin M 

F(3, 
82) =
6.291 

Clin W 
> CTRL 
M, 
CTRL 
W, Clin 
M  

8(.52) 10(.36) 11 
(.62) 

12(.39) 11 
(.38) 

11(.49) 12 
(.13) 

15(.34) 10 
(.23) 

9(.39) 5(.53) 11(.54) 10 
(.71) 

11(.52) 10 
(.79) 

12(.62) p = .013  p =
.0007   

20 to 
48 

20 to 
61 

20 to 
56 

20 to 
63 

20 to 
54 

20 to 
61 

20 to 
49 

20 to 
69 

20 to 
48 

20 to 
46 

20 to 
38 

20 to 
61 

20 to 
54 

20 to 
57 

20 to 
56 

20 to 
69      

AUDIT 
Total 
Score 

2.09 2.24 10.29 7.00 1.48 1.71 8.00 9.29 2.29 2.82 1.88 1.65 6.55 5.93 5.57 4.91 F (3, 
82) =
2.760 

Clin M >
CTRL M, 
CTRL W 

F(3, 
82) =
2.381 

n/a  

1(.40) 2(.51) 10 
(.80) 

7(.52) 1(.78) 2(.57) 7(.14) 8(.84) 1(.45) 3(.21) 1(.36) 1(.41) 8(.94) 7(.69) 7(.20) 6(.48) p =
.0474  

p =
.0755   

0 to 5 0 to 12 0 to 36 0 to 26 0 to 8 0 to 11 0 to 21 0 to 28 0 to 5 0 to 12 0 to 5 0 to 4 0 to 36 0 to 28 0 to 21 0 to 20     

Notes:Pre-COVID STAI-s: 28/34 CTRL, 13/17 AUD, 20/21 HIV, 10/14 ALC + HIV: 13/17 CTRL Men, 15/17 CTRL Women, 23/29 CLINICAL Men, 20/23 CLINICAL Women. 
Higher SES score reflects lower SES status. 
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reported declines in emotional wellbeing and energy during COVID. 
Control women also reported a decline in social functioning. 

3.5. Correlations between QoL, STAI, and AUDIT change scores and 
demographic variables 

In the clinical women, an increase in AUDIT score during COVID 
correlated with a greater decline in total QoL (n = 23 r = − 0.46, p =

Table 2 
Within-group comparisons of scores before COVID minus during COVID: STAI, AUDIT, and Total QoL scores and QoL subscale scores.   

Test 
Control Men (n = 17) Control Women (n = 17) Clinical Men (n = 29) Clinical Women (n = 23) 

Mean ± SD 
Change Score 

paired t-test Mean ± SD 
Change Score 

paired t-test Mean ± SD 
Change Score 

paired t-test Mean ± SD 
Change Score 

paired t-test 

STAI 0.9 ± 10.7 t(12) = 0.31, p 
= .762 

5.3 ± 9.1 t(14) = 2.27, 
p = .039 

7.7 ± 8.6 t(22) = 4.27, p 
= .0003 

10.4 ± 12.3 t(19) = 3.76, p 
= .001 

AUDIT 0.5 ± 10.7 t(16) = 0.86, p 
= .405 

− 0.2 ± 1.0 t(16) = 1.00, p 
= .332 

− 0.6 ± 10.1 t(28) = 0.33, p 
= .743 

0.7 ± 6.7 t(22) = 0.47, p 
= .643 

QoL total − 4.2 ± 9.4 t(16) = 1.86, p 
= .082 

− 4.5 ± 8.2 t(16) = 2.26, 
p = .038 

− 5.3 ± 13.5 t(28) = 2.10, p 
= .045 

− 12.6 ± 14.1 t(22) = 4.28, p 
= .0003  

QoL Subscales 

Cognitive 
Functioning 

0.0 ± 10.5 t(16) = 0.00, p 
= 1.00 

− 3.9 ± 10.0 t(16) = 1.61, p 
= .126 

− 2.8 ± 23.3 t(28) = 0.64, p 
= .530 

− 7.2 ± 21.3 t(22) = 1.63, p 
= .116 

Emotional 
Wellbeing 

− 7.8 ± 14.4 t(16) = 2.25, 
p = .039 

− 8.6 ± 15.9 t(16) = 2.23, 
p = .040 

− 10.5 ± 19.3 t(28) = 2.95, p 
= .006 

− 14.5 ± 19.1 t(22) = 3.63, p 
= .002 

Energy − 11.2 ± 18.3 t(16) = 2.51, 
p = .023 

− 4.7 ± 8.0 t(16) = 2.43, 
p = .028 

3.1 ± 25.2 t(28) = 0.66, p 
= .513 

− 11.3 ± 24.7 t(22) = 2.19, p 
= .039 

Health 
Perception 

− 4.4 ± 13.9 t(16) = 1.31, p 
= .208 

− 2.9 ± 12.5 t(16) = 0.97, p 
= .346 

− 8.9 ± 16.2 t(28) = 2.96, p 
= .006 

− 9.4 ± 19.3 t(22) = 2.33, p 
= .029 

Pain − 0.7 ± 12.7 t(16) = 0.24, p 
= .815 

− 0.9 ± 12.5 t(16) = 0.29, p 
= .774 

− 4.2 ± 21.6 t(28) = 1.05, p 
= .302 

− 13.9 ± 16.1 t(22) = 4.14, p 
= .0004 

Physical 
Functioning 

− 2.9 ± 16.8 t(16) = 0.72, p 
= .482 

− 3.7 ± 16.4 t(16) = .92, p 
= .369 

− 2.6 ± 19.0 t(28) = 0.73, p 
= .460 

− 12.0 ± 26.8 t(22) = 2.14, p 
= .044 

Role Functioning − 1.5 ± 25.7 t(16) = 0.24, p 
= .817 

0.0 ± 19.8 t(16) = 0.00, p 
= 1.00 

− 0.9 ± 27.9 t(28) = 0.17, p 
= .869 

− 8.7 ± 35.0 t(22) = 1.19, p 
= .247 

Social 
Functioning 

− 6.9 ± 16.9 t(16) = 1.69, p 
= .111 

− 10.9 ± 20.8 t(16) = 2.15, 
p = .047 

− 14.7 ± 27.3 t(28) = 2.91, p 
= .007 

− 27.7 ± 29.1 t(22) = 4.57, p 
= .0002 

Note. 
Higher negative change scores on QoL and QoL subscales reflect greater decline during COVID compared with before COVID levels. 
Greater positive change scores on STAI and AUDIT scores reflect a greater increase during COVID compared with before COVID levels. 

Fig. 2. Boxplots depicting the distribution, mean, and group differences for QoL subscale change scores in each participant group.  

S. Lannoy et al.                                                                                                                                                                                                                                 



Journal of Psychiatric Research 152 (2022) 152–159

157

.027) and heightened STAI change scores (n = 20 r = 0.54, p = .015) 
(Fig. 3). By contrast, in the clinical men a greater decline in QoL score 
correlated with heightened STAI change scores (n = 23, r = − 0.60, p =
.003). The difference between the STAI-AUDIT correlation coefficients 
of the clinical women and clinical men was significant (Z = 2.30, p =
.011); the QoL-AUDIT correlation coefficient difference approached 
significance (Z = 1.57, p = .058). 

In the control group, correlational analyses indicated a greater 
decline in QoL scores was related to heightened STAI change score in 
both the men (n = 13, r = − 0.57, p = .04) and the women (n = 15, r =
− 0.59, p = .02). Neither QoL nor STAI change scores were related to 
AUDIT change score in the control men or the control women. 

QoL, STAI, and AUDIT change scores were not related to age, edu
cation, or socioeconomic status in either the clinical men or the clinical 
women. In the control group, SES was related with STAI change score in 
only the control women. Specifically, higher SES (indicated by lower 
scores) was related to heightened anxiety (STAI change score) (n = 15, r 
= − 0.53, p = .04). 

Exploratory analyses to examine the influence of diagnostic category 
(i.e., AUD, HIV, AUD + HIV) on reported results within the clinical 
groups, indicated that there were no group differences among diagnoses 
within the clinical women or the clinical men on any of the change 
scores (QoL, STAI, AUDIT, QoL subscales). 

Post-hoc analyses excluding clinical participants who reported living 
in a homeless shelter (1 clinical women) and those who reported living 
in a sober living or treatment facility (1 clinical man and 3 clinical 
women) yielded a similar pattern of group results as reported when they 
were included for QoL, STAI, and AUDIT change scores. In fact, group 
analyses including only participants who were living alone, with friends, 
or with family the group difference for STAI change score was now 
significant [F(3,63) = 3.55, p = .019], and follow-up analyses indicated 
that clinical women reported significantly heightened anxiety during 
COVID than control women [t(33) = 2.07, p = .043] and clinical men 
showing a trend for heightened anxiety compared to control men [t(34) 
= 1.94, p = .057] in addition to the previously reported difference be
tween clinical women and control men. The correlational analyses 
among QoL, STAI, and AUDIT difference scores within the clinical men 
and the clinical women remained the same with or without these 5 
clinical participants. 

4. Discussion 

This study was based on self-reported questionnaires from men and 
women who have participated in our ongoing research on AUD and HIV 
infection. Because of the COVID-19 pandemic, we were required to hold 
in-person laboratory visits in abeyance. Instead, we attempted to contact 
our clinical and control participants by phone or email to invite them to 
complete remote questionnaires they had done before the pandemic 
lockdown. Accordingly, remote contact enabled a prospective assess
ment of how the pandemic affected selective features of everyday life 

such as health-related quality of life, anxiety, and alcohol use. Salient 
pre-COVID to during-COVID changes were noted for QoL and anxiety. 
Additionally, our results supported previous findings that the well-being 
of women was more detrimentally affected by the COVID-19 pandemic 
than the well-being of men (Alzueta et al., 2021; Pieh et al., 2020). 

All participant groups reported a decline in QoL during COVID 
compared to before COVID, confirming previous cross-sectional results 
showing low QoL during the COVID-19 pandemic in various community 
samples (Ferreira et al., 2021; Lesser and Nienhuis, 2020; Qi et al., 2020; 
Suryavanshi et al., 2020; Wang, X. et al., 2020). Longitudinal studies 
also indicated a decline in QoL during the pandemic in clinical groups 
(Gvozdanovic et al., 2021; Shalash et al., 2020), although ours is novel 
in showing QoL decline using data obtained before the pandemic in a 
clinical population. 

Our results revealed steeper declines in QoL among clinical women 
(AUD, HIV, AUD + HIV) compared to clinical men or control men or 
women. The QoL decrease is especially salient in that, even before 
COVID, clinical women reported lower QoL than the other three groups. 
Further, another study reported that low QoL during the COVID-19 
pandemic was related to cognitive impairment, psychiatric comorbid
ities, and observed specifically among women (Ferreira et al., 2021; 
Mendez et al., 2021). Cognitive impairments identified in members of 
our clinical sample (AUD, HIV, AUD + HIV) (Fama et al., 2012, 2016) 
might have contributed to observed lower QoL. Previous studies also 
underscored lower cognitive performance in women compared to men 
in both AUD (Fama et al., 2020; Nixon, 1994) and HIV (Dreyer et al., 
2022; Rubin et al., 2020), which might partially explain the increased 
vulnerability of women under pandemic conditions. 

Prior results suggested that poor QoL was related to lockdown re
strictions and possible SARS-CoV-2-related symptoms, particularly 
affecting physical activity and physical health, including muscular pain 
(Jacobs et al., 2020; Qi et al., 2020; Wang, X. et al., 2020). Our study 
extends this observation in that clinical women reported specific diffi
culties in pain management and physical functioning, subscales of QoL 
that were greater during than before the pandemic. The perception and 
sensitivity of pain in women previously described indicate a role of 
early-life exposure to stress, sex hormones, social influences, and dif
ferences in pain coping between men and women (Bartley and Fillingim, 
2013). Indeed, individuals with clinical diagnoses are already struggling 
with disease conditions at the intersection with pain mechanisms (Velly 
and Mohit, 2018). The initial higher pain experienced by women in 
association with clinical conditions such as AUD and HIV (Azagew et al., 
2017; Maleki et al., 2019) may have exacerbated this pain phenomenon 
under pandemic conditions. 

Our study also evaluated changes in anxiety levels during the COVID- 
19 pandemic. Specifically, the clinical and control women and the 
clinical men (but not the control men) reported an increase in anxiety- 
related symptoms during COVID relative to before COVID. Increased 
anxiety symptoms during the pandemic was previously reported in 
longitudinal studies of community samples (Huckins et al., 2020; Wang, 

Fig. 3. Scatterplots depicting the relations between QoL, STAI, and AUDIT change scores in the clinical groups: women (left side of each plot) and men (right side of 
each plot). 
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C. et al., 2020) and was described as particularly relevant in women 
(Gopal et al., 2020); however, available findings in clinical samples 
lacked consistency regarding potential changes in anxiety related to the 
pandemic (Hendrikx et al., 2021; Tundo et al., 2021). Here, by using 
change scores computed from data collected before the COVID-19 
pandemic and during the first lockdown, we underscore higher levels 
of anxiety symptoms during the pandemic among clinical groups with 
AUD or HIV and specific difficulties in women. 

Whereas the decline in QoL during COVID was related to an increase 
in anxiety symptoms in the clinical men, the decline in QoL and increase 
in anxiety symptoms during COVID was related to a self-reported in
crease in alcohol use in the clinical women. This observation comports 
with previous studies showing that anxiety levels during COVID were 
related to alcohol consumption (Acuff et al., 2022; Manning et al., 
2021). Manning et al. (2021) also note that alcohol use changes during 
the pandemic were mainly observed in individuals who did not present 
alcohol problems before the pandemic compared to individuals who did. 
Similarly, in our clinical sample composed of participants with AUD, we 
did not find a significant increase in alcohol use. The COVID lock-down 
experience has taught us that use of online based technology such as 
those that track alcohol consumption (Zhang et al., 2016) or other 
remote based interventions may be helpful to individuals with height
ened alcohol consumption or anxiety when face-to-face counseling is not 
feasible (Alzueta et al., 2021). 

This study has limitations. First, our sample size is modest and 
limited in generalizability and statistical power. Second, we observed 
differences in socioeconomic status, anxiety, and alcohol use between 
the people who agreed to participate in the online survey and the those 
who were contacted but did not respond or chose not to participate. Our 
questionnaire was completed remotely rather than in person because of 
COVID restrictions, and there are studies that report answers to ques
tions pertaining to alcohol-related harms can differ depending on mode 
of questionnaire administration (Midanik et al., 2001). Our results 
should be considered accordingly, as individuals who have not been 
included in the study may have been particularly vulnerable to anxiety 
and alcohol use increase. It is worth noting, however, that our results 
were not related to age, education, or socioeconomic status in the re
spondents. Further, although unlikely, it is possible that an individual 
who met criteria for being a control participant during previous test 
administrations could have developed AUD or become HIV-positive, as a 
diagnostic interview was not conducted with this questionnaire. 

In summary, this study is among the few to document mental health 
changes during the COVID-19 pandemic by comparing scores with the 
same measures collected before the pandemic. Although the self-reports 
indicated that all groups were adversely affected by the pandemic, the 
negative effects were consistently greater in the clinical group regardless 
of diagnosis and were greatest in the clinical women. Thus, clinical 
status exerted a heightened burden on the social and mental health 
throes of the pandemic. This constellation of factors should raise 
awareness of the potential of diminishing quality of life in intensifying 
symptoms of stress and anxiety that emerged with the pandemic and 
may inform research in the potential utility of remote based treatment 
paradigms. 
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Séverine Lannoy: Conceptualization, Data curation, Investigation, 
Methodology, Writing – original draft, Writing – review and editing; 
Rosemary Fama: Conceptualization, Data curation, Investigation, 
Methodology, Supervision, Visualization, Writing – original draft, 
Writing – review and editing; Stephanie A. Sassoon: Conceptualization, 
Data curation, Formal acquisition, Investigation, Methodology, Project 
administration, Supervision, Writing – review and editing; Anne-Pas
cale Le Berre: Conceptualization, Data curation, Investigation, Meth
odology, Writing – review and editing; Priya Asok: Formal acquisition, 
Project administration, Writing – review and editing; Natalie M. Zahr: 

Data curation, Investigation, Project administration, Resources, Writing 
– review and editing; Adolf Pfefferbaum: Investigation, Resources, 
Writing – review and editing; Edith V. Sullivan: Conceptualization, 
Investigation, Methodology, Project administration, Resources, Super
vision, Writing – review and editing. 

Declaration of competing interest 

None. 

Acknowledgment 

This work was supported by funding from the National Institute on 
Alcohol Abuse and Alcoholism (AA017347, AA005965, AA010723, 
AA017923). Dr. Lannoy received salary support from the Belgian 
American Educational Foundation between 2019 and 2020. 

References 

Acuff, S.F., Strickland, J.C., Tucker, J.A., Murphy, J.G., 2022. Changes in alcohol use 
during covid-19 and associations with contextual and individual difference 
variables: a systematic review and meta-analysis. Psychol. Addict. Behav. 36, 1–19. 
https://doi.org/10.1037/adb0000796. 

Alzueta, E., Podhajsky, S., Zhao, Q., Tapert, S.F., Thompson, W.K., de Zambotti, M., 
Yuksel, D., Kiss, O., Wang, R., Volpe, L., Prouty, D., Colrain, I.M., Clark, D.B., 
Goldston, D.B., Nooner, K.B., De Bellis, M.D., Brown, S.A., Nagel, B.J., 
Pfefferbaum, A., Sullivan, E.V., Baker, F.C., Pohl, K.M., 2021. Risk for depression 
tripled during the covid-19 pandemic in emerging adults followed for the last 8 
years. Psychol. Med. 1–8. https://doi.org/10.1017/S0033291721004062 (in press).  

Azagew, A.W., Woreta, H.K., Tilahun, A.D., Anlay, D.Z., 2017. High prevalence of pain 
among adult hiv-infected patients at university of gondar hospital, northwest 
Ethiopia. J. Pain Res. 10, 2461–2469. https://doi.org/10.2147/JPR.S141189. 

Babor, T.F., Higgins-Biddle, J.C., Saunders, J.B., Monteiro, M., 2001. AUDIT. The Alcohol 
Use Disorders Identification Test: Guidelines for Use in Primary Care. World Health 
Organization, Geneva.  

Bartley, E.J., Fillingim, R.B., 2013. Sex differences in pain: a brief review of clinical and 
experimental findings. Br. J. Anaesth. 111, 52–58. https://doi.org/10.1093/bja/ 
aet127. 

Bollen, Z., Pabst, A., Creupelandt, C., Fontesse, S., Lannoy, S., Pinon, N., Maurage, P., 
2021. Prior drinking motives predict alcohol consumption during the covid-19 
lockdown: a cross-sectional online survey among belgian college students. Addict. 
Behav. 115, 106772 https://doi.org/10.1016/j.addbeh.2020.106772. 

Bozzette, S.A., Hays, R.D., Berry, S.H., Kanouse, D.E., Wu, A.W., 1995. Derivation and 
properties of a brief health status assessment instrument for use in HIV disease. 
J. Acquir. Immune Defic. Syndrom. Human Retrovirol. 8, 253–265. 

Dreyer, A.J., Munsami, A., Williams, T., Andersen, L.S., Nightingale, S., Gouse, H., 
Joska, J., Thomas, K.G.F., 2022. Cognitive differences between men and women with 
hiv: a systematic review and meta-analysis. Arch. Clin. Neuropsychol. 37, 479–496. 
https://doi.org/10.1093/arclin/acab068. 

Fama, R., Le Berre, A.P., Sullivan, E.V., 2020. Alcohol’s unique effects on cognition in 
women: a 2020 (re)view to envision future research and treatment. Alcohol Res. 
Curr. Rev. 40 https://doi.org/10.35946/arcr.v40.2.03, 03.  

Fama, R., Rosenbloom, M.J., Sassoon, S.A., Pfefferbaum, A., Sullivan, E.V., 2012. 
Differential effect of alcoholism and hiv infection on visuomotor procedural learning 
and retention. Alcohol Clin. Exp. Res. 36, 1738–1747. https://doi.org/10.1111/ 
j.1530-0277.2012.01790.x. 

Fama, R., Sullivan, E.V., Sassoon, S.A., Pfefferbaum, A., Zahr, N.M., 2016. Impairments 
in component processes of executive function and episodic memory in alcoholism, 
hiv infection, and hiv infection with alcoholism comorbidity. Alcohol Clin. Exp. Res. 
40, 2656–2666. https://doi.org/10.1111/acer.13250. 

Fenollar-Cortes, J., Jimenez, O., Ruiz-Garcia, A., Resurreccion, D.M., 2021. Gender 
differences in psychological impact of the confinement during the covid-19 outbreak 
in Spain: a longitudinal study. Front. Psychol. 12, 682860 https://doi.org/10.3389/ 
fpsyg.2021.682860. 

Ferreira, L.N., Pereira, L.N., da Fe Bras, M., Ilchuk, K., 2021. Quality of life under the 
covid-19 quarantine. Qual. Life Res. 30, 1389–1405. https://doi.org/10.1007/ 
s11136-020-02724-x. 

First, M.B., Williams, J.B.W., Karg, R.S., Spitzer, R.L., 2015. Structured Clinical Interview 
for DSM-5: Research Version. American Psychiatric Association, Arlington.  

Gopal, A., Sharma, A.J., Subramanyam, M.A., 2020. Dynamics of psychological 
responses to covid-19 in India: a longitudinal study. PLoS One 15, e0240650. 
https://doi.org/10.1371/journal.pone.0240650. 

Gvozdanovic, Z., Farcic, N., Simic, H., Buljanovic, V., Gvozdanovic, L., Katalinic, S., 
Pacaric, S., Gvozdanovic, D., Dujmic, Z., Miskic, B., Barac, I., Prlic, N., 2021. The 
impact of education, covid-19 and risk factors on the quality of life in patients with 
type 2 diabetes. Int. J. Environ. Res. Publ. Health 18. https://doi.org/10.3390/ 
ijerph18052332. 

Hendrikx, L.J., Williamson, C., Baumann, J., Murphy, D., 2021. The impact of the covid- 
19 pandemic on treatment-seeking veterans in the United Kingdom with preexisting 

S. Lannoy et al.                                                                                                                                                                                                                                 

https://doi.org/10.1037/adb0000796
https://doi.org/10.1017/S0033291721004062
https://doi.org/10.2147/JPR.S141189
http://refhub.elsevier.com/S0022-3956(22)00322-3/optrH6gmy9CAX
http://refhub.elsevier.com/S0022-3956(22)00322-3/optrH6gmy9CAX
http://refhub.elsevier.com/S0022-3956(22)00322-3/optrH6gmy9CAX
https://doi.org/10.1093/bja/aet127
https://doi.org/10.1093/bja/aet127
https://doi.org/10.1016/j.addbeh.2020.106772
http://refhub.elsevier.com/S0022-3956(22)00322-3/opt9orkILsh5h
http://refhub.elsevier.com/S0022-3956(22)00322-3/opt9orkILsh5h
http://refhub.elsevier.com/S0022-3956(22)00322-3/opt9orkILsh5h
https://doi.org/10.1093/arclin/acab068
https://doi.org/10.35946/arcr.v40.2.03
https://doi.org/10.1111/j.1530-0277.2012.01790.x
https://doi.org/10.1111/j.1530-0277.2012.01790.x
https://doi.org/10.1111/acer.13250
https://doi.org/10.3389/fpsyg.2021.682860
https://doi.org/10.3389/fpsyg.2021.682860
https://doi.org/10.1007/s11136-020-02724-x
https://doi.org/10.1007/s11136-020-02724-x
http://refhub.elsevier.com/S0022-3956(22)00322-3/optHXm75FG8fD
http://refhub.elsevier.com/S0022-3956(22)00322-3/optHXm75FG8fD
https://doi.org/10.1371/journal.pone.0240650
https://doi.org/10.3390/ijerph18052332
https://doi.org/10.3390/ijerph18052332


Journal of Psychiatric Research 152 (2022) 152–159

159

mental health difficulties: a longitudinal study. J. Trauma Stress. https://doi.org/ 
10.1002/jts.22742 (in press).  

Huckins, J.F., daSilva, A.W., Wang, W., Hedlund, E., Rogers, C., Nepal, S.K., Wu, J., 
Obuchi, M., Murphy, E.I., Meyer, M.L., Wagner, D.D., Holtzheimer, P.E., 
Campbell, A.T., 2020. Mental health and behavior of college students during the 
early phases of the covid-19 pandemic: longitudinal smartphone and ecological 
momentary assessment study. J. Med. Internet Res. 22, e20185 https://doi.org/ 
10.2196/20185. 

Hurley, E.A., Pina, K., Cegielski, V., Noel-MacDonnell, J.R., Miller, M.K., 2021. 
Recovering from substance use disorders during the early months of the covid-19 
pandemic: a mixed-methods longitudinal study of women in Kansas city. J. Subst. 
Abuse Treat. 129, 108378 https://doi.org/10.1016/j.jsat.2021.108378. 

Jacobs, L.G., Gourna Paleoudis, E., Lesky-Di Bari, D., Nyirenda, T., Friedman, T., 
Gupta, A., Rasouli, L., Zetkulic, M., Balani, B., Ogedegbe, C., Bawa, H., Berrol, L., 
Qureshi, N., Aschner, J.L., 2020. Persistence of symptoms and quality of life at 35 
days after hospitalization for covid-19 infection. PLoS One 15, e0243882. https:// 
doi.org/10.1371/journal.pone.0243882. 

Lesser, I.A., Nienhuis, C.P., 2020. The impact of covid-19 on physical activity behavior 
and well-being of canadians. Int. J. Environ. Res. Publ. Health 17. https://doi.org/ 
10.3390/ijerph17113899. 

Maleki, N., Tahaney, K., Thompson, B.L., Oscar-Berman, M., 2019. At the intersection of 
alcohol use disorder and chronic pain. Neuropsychology 33, 795–807. https://doi. 
org/10.1037/neu0000558. 

Manning, A.R., Romano, E., Diebold, J., Nochajski, T.H., Taylor, E., Voas, R.B., 
Scherer, M., 2021. Convicted drinking and driving offenders: comparing alcohol use 
before and after the pandemic outbreak. Alcohol Clin. Exp. Res. 45, 1225–1236. 
https://doi.org/10.1111/acer.14613. 

Mendez, R., Balanza-Martinez, V., Luperdi, S.C., Estrada, I., Latorre, A., Gonzalez- 
Jimenez, P., Feced, L., Bouzas, L., Yepez, K., Ferrando, A., Hervas, D., Zaldivar, E., 
Reyes, S., Berk, M., Menendez, R., 2021. Short-term neuropsychiatric outcomes and 
quality of life in covid-19 survivors. J. Intern. Med. 290, 621–631. https://doi.org/ 
10.1111/joim.13262. 

Midanik, L.T., Greenfield, T.K., Rogers, J.D., 2001. Reports of alcohol-related harm: 
Telephone versus face-to-face interviews. J. Stud. Alcohol 62, 74–78. https://doi. 
org/10.15288/jsa.2001.62.74. 

Nistico, V., Bertelli, S., Tedesco, R., Anselmetti, S., Priori, A., Gambini, O., Demartini, B., 
2021. The psychological impact of covid-19-related lockdown measures among a 
sample of Italian patients with eating disorders: a preliminary longitudinal study. 
Eat. Weight Disord. 26, 2771–2777. https://doi.org/10.1007/s40519-021-01137-0. 

Nixon, S.J., 1994. Cognitive deficits in alcoholic women. Alcohol Health Res. World 18, 
228–232. 

Park, C.L., Russell, B.S., Fendrich, M., Finkelstein-Fox, L., Hutchison, M., Becker, J., 
2020. Americans’ covid-19 stress, coping, and adherence to cdc guidelines. J. Gen. 
Intern. Med. 35, 2296–2303. https://doi.org/10.1007/s11606-020-05898-9. 

Pfefferbaum, A., Zahr, N.M., Sassoon, S.A., Kwon, D., Pohl, K.M., Sullivan, E.V., 2018. 
Accelerated and premature aging characterizing regional cortical volume loss in 
human immunodeficiency virus infection: contributions from alcohol, substance use, 
and hepatitis c coinfection. Biol. Psychiatr. Cogn. Neurosci. Neuroimag. 3, 844–859. 
https://doi.org/10.1016/j.bpsc.2018.06.006. 

Pieh, C., Budimir, S., Probst, T., 2020. The effect of age, gender, income, work, and 
physical activity on mental health during coronavirus disease (covid-19) lockdown 
in Austria. J. Psychosom. Res. 136, 110186 https://doi.org/10.1016/j. 
jpsychores.2020.110186. 

Qi, M., Li, P., Moyle, W., Weeks, B., Jones, C., 2020. Physical activity, health-related 
quality of life, and stress among the Chinese adult population during the covid-19 
pandemic. Int. J. Environ. Res. Publ. Health 17, 6494. https://doi.org/10.3390/ 
ijerph17186494. 

Ramiz, L., Contrand, B., Rojas Castro, M.Y., Dupuy, M., Lu, L., Sztal-Kutas, C., 
Lagarde, E., 2021. A longitudinal study of mental health before and during covid-19 
lockdown in the French population. Glob. Health 17, 1–16. https://doi.org/ 
10.1186/s12992-021-00682-8. 

Rubin, L.H., Sundermann, E.E., Dastgheyb, R., Buchholz, A.S., Pasipanodya, E., 
Heaton, R.K., Grant, I., Ellis, R., Moore, D.J., 2020. Sex differences in the patterns 

and predictors of cognitive function in hiv. Front. Neurol. 11, 551921 https://doi. 
org/10.3389/fneur.2020.551921. 

Shalash, A., Roushdy, T., Essam, M., Fathy, M., Dawood, N.L., Abushady, E.M., 
Elrassas, H., Helmi, A., Hamid, E., 2020. Mental health, physical activity, and quality 
of life in Parkinson’s disease during covid-19 pandemic. Mov. Disord. 35, 
1097–1099. https://doi.org/10.1002/mds.28134. 

Solomou, I., Constantinidou, F., 2020. Prevalence and predictors of anxiety and 
depression symptoms during the covid-19 pandemic and compliance with 
precautionary measures: age and sex matter. Int. J. Environ. Res. Publ. Health 17, 
4924. https://doi.org/10.3390/ijerph17144924. 

Somma, A., Krueger, R.F., Markon, K.E., Gialdi, G., Colanino, M., Ferlito, D., Liotta, C., 
Frau, C., Fossati, A., 2021. A longitudinal study on clinically relevant self-reported 
depression, anxiety and acute stress features among Italian community-dwelling 
adults during the covid-19 related lockdown: evidence of a predictive role for 
baseline dysfunctional personality dimensions. J. Affect. Disord. 282, 364–371. 
https://doi.org/10.1016/j.jad.2020.12.165. 

Spielberger, C.D., Gorsuch, R.L., Lushene, R., Vagg, P.R., Jacobs, G.A., 1983. Manual for 
the State-Trait Anxiety Inventory. Consulting Psychologists Press, Palo Alto.  

Steffen, J., Schlichtiger, J., Huber, B.C., Brunner, S., 2021. Altered alcohol consumption 
during covid-19 pandemic lockdown. Nutr. J. 20, 44. https://doi.org/10.1186/ 
s12937-021-00699-0. 

Suryavanshi, N., Kadam, A., Dhumal, G., Nimkar, S., Mave, V., Gupta, A., Cox, S.R., 
Gupte, N., 2020. Mental health and quality of life among healthcare professionals 
during the covid-19 pandemic in India. Brain Behav. 10, e01837 https://doi.org/ 
10.1002/brb3.1837. 

Tundo, A., Betro, S., Necci, R., 2021. What is the impact of covid-19 pandemic on 
patients with pre-existing mood or anxiety disorder? An observational prospective 
study. Medicina (Kaunas). 57, 1–8. https://doi.org/10.3390/medicina57040304. 

Vanderlind, W.M., Rabinovitz, B.B., Miao, I.Y., Oberlin, L.E., Bueno-Castellano, C., 
Fridman, C., Jaywant, A., Kanellopoulos, D., 2021. A systematic review of 
neuropsychological and psychiatric sequalae of covid-19: implications for treatment. 
Curr. Opin. Psychiatr. 34, 420–433. https://doi.org/10.1097/ 
YCO.0000000000000713. 

Velly, A.M., Mohit, S., 2018. Epidemiology of pain and relation to psychiatric disorders. 
Prog. Neuro-Psychopharmacol. Biol. Psychiatry 87, 159–167. https://doi.org/ 
10.1016/j.pnpbp.2017.05.012. 

Vera, B.D.V., Carmona-Marquez, J., Lozano-Rojas, O.M., Parrado-Gonzalez, A., Vidal- 
Gine, C., Pautassi, R.M., Fernandez-Calderon, F., 2021. Changes in alcohol use 
during the covid-19 pandemic among young adults: the prospective effect of anxiety 
and depression. J. Clin. Med. 10 https://doi.org/10.3390/jcm10194468. 

Wang, C., Chudzicka-Czupala, A., Tee, M.L., Nunez, M.I.L., Tripp, C., Fardin, M.A., 
Habib, H.A., Tran, B.X., Adamus, K., Anlacan, J., Garcia, M.E.A., Grabowski, D., 
Hussain, S., Hoang, M.T., Hetnal, M., Le, X.T., Ma, W., Pham, H.Q., Reyes, P.W.C., 
Shirazi, M., Tan, Y., Tee, C.A., Xu, L., Xu, Z., Vu, G.T., Zhou, D., Chan, N.A., 
Kuruchittham, V., McIntyre, R.S., Ho, C.S.H., Ho, R., Sears, S.F., 2021. A chain 
mediation model on covid-19 symptoms and mental health outcomes in americans, 
asians and europeans. Sci. Rep. 11, 6481. https://doi.org/10.1038/s41598-021- 
85943-7. 

Wang, C., Pan, R., Wan, X., Tan, Y., Xu, L., McIntyre, R.S., Choo, F.N., Tran, B., Ho, R., 
Sharma, V.K., Ho, C., 2020. A longitudinal study on the mental health of general 
population during the covid-19 epidemic in China. Brain Behav. Immun. 87, 40–48. 
https://doi.org/10.1016/j.bbi.2020.04.028. 

Wang, X., Lei, S.M., Le, S., Yang, Y., Zhang, B., Yao, W., Gao, Z., Cheng, S., 2020. 
Bidirectional influence of the covid-19 pandemic lockdowns on health behaviors and 
quality of life among Chinese adults. Int. J. Environ. Res. Publ. Health 17, 5575. 
https://doi.org/10.3390/ijerph17155575. 

Woon, L.S., Leong Bin Abdullah, M.F.I., Sidi, H., Mansor, N.S., Nik Jaafar, N.R., 2021. 
Depression, anxiety, and the covid-19 pandemic: severity of symptoms and 
associated factors among university students after the end of the movement 
lockdown. PLoS One 16, e0252481. https://doi.org/10.1371/journal. 
pone.0252481. 

Zhang, M.W., Ward, J., Ying, J.J., Pan, F., Ho, R.C., 2016. The alcohol tracker 
application: an initial evaluation of user preferences. BMJ Innov. 2, 8–13. https:// 
doi.org/10.1136/bmjinnov-2015-000087. 

S. Lannoy et al.                                                                                                                                                                                                                                 

https://doi.org/10.1002/jts.22742
https://doi.org/10.1002/jts.22742
https://doi.org/10.2196/20185
https://doi.org/10.2196/20185
https://doi.org/10.1016/j.jsat.2021.108378
https://doi.org/10.1371/journal.pone.0243882
https://doi.org/10.1371/journal.pone.0243882
https://doi.org/10.3390/ijerph17113899
https://doi.org/10.3390/ijerph17113899
https://doi.org/10.1037/neu0000558
https://doi.org/10.1037/neu0000558
https://doi.org/10.1111/acer.14613
https://doi.org/10.1111/joim.13262
https://doi.org/10.1111/joim.13262
https://doi.org/10.15288/jsa.2001.62.74
https://doi.org/10.15288/jsa.2001.62.74
https://doi.org/10.1007/s40519-021-01137-0
http://refhub.elsevier.com/S0022-3956(22)00322-3/sref23
http://refhub.elsevier.com/S0022-3956(22)00322-3/sref23
https://doi.org/10.1007/s11606-020-05898-9
https://doi.org/10.1016/j.bpsc.2018.06.006
https://doi.org/10.1016/j.jpsychores.2020.110186
https://doi.org/10.1016/j.jpsychores.2020.110186
https://doi.org/10.3390/ijerph17186494
https://doi.org/10.3390/ijerph17186494
https://doi.org/10.1186/s12992-021-00682-8
https://doi.org/10.1186/s12992-021-00682-8
https://doi.org/10.3389/fneur.2020.551921
https://doi.org/10.3389/fneur.2020.551921
https://doi.org/10.1002/mds.28134
https://doi.org/10.3390/ijerph17144924
https://doi.org/10.1016/j.jad.2020.12.165
http://refhub.elsevier.com/S0022-3956(22)00322-3/optBMn1iMpgLs
http://refhub.elsevier.com/S0022-3956(22)00322-3/optBMn1iMpgLs
https://doi.org/10.1186/s12937-021-00699-0
https://doi.org/10.1186/s12937-021-00699-0
https://doi.org/10.1002/brb3.1837
https://doi.org/10.1002/brb3.1837
https://doi.org/10.3390/medicina57040304
https://doi.org/10.1097/YCO.0000000000000713
https://doi.org/10.1097/YCO.0000000000000713
https://doi.org/10.1016/j.pnpbp.2017.05.012
https://doi.org/10.1016/j.pnpbp.2017.05.012
https://doi.org/10.3390/jcm10194468
https://doi.org/10.1038/s41598-021-85943-7
https://doi.org/10.1038/s41598-021-85943-7
https://doi.org/10.1016/j.bbi.2020.04.028
https://doi.org/10.3390/ijerph17155575
https://doi.org/10.1371/journal.pone.0252481
https://doi.org/10.1371/journal.pone.0252481
https://doi.org/10.1136/bmjinnov-2015-000087
https://doi.org/10.1136/bmjinnov-2015-000087

