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1 | INTRODUCTION

Social isolation and confinement are characteristic features of a wide-range of settings and contexts, ranging from
involuntary and punitive (e.g., imprisonment), to voluntary and rewarding (e.g., space flight). In early 2020, the

COVID-19 (i.e., coronavirus) pandemic brought about an unprecedented degree of social isolation and home-based

502 | © 2021 Wiley Periodicals LLC wileyonlinelibrary.com/journal/jcop J Community Psychol. 2022;50:502-514.


http://orcid.org/0000-0003-1223-4456
https://orcid.org/0000-0001-7437-5575
mailto:caalfano@uh.edu

SO ET AL 503

SOl Wi Ley-
confinement worldwide (Le et al., 2020; Tran et al., 2020). Despite a fundamental goal of protecting public health,
such confinement and isolation (e.g., from family and friends) fall outside of the typical human experience, imposing
risk for various types of problems including anxiety and panic, depression and irritability, maladaptive health
behaviors, and sleep disruption (see Zvolensky et al., 2020). At the same time, the manifestation of mental health
problems in the face of elevated stress varies considerably across individuals and there is little understanding at
present of which persons are most susceptible. As critical first step, validated tools for monitoring and evaluating
psychological health during periods of isolation and confinement are essential.

The COVID-19 pandemic, which first spread to the United States and United Kingdom in early 2020, has
significantly altered life for all citizens. Toward slowing the spread of this disease, unprecedented public health
measures have been taken including shelter-in-place orders, social distancing, closing of businesses, shifting
schooling and work online, canceling of local, state and national events, and bans on long-distance travel.
Although such extreme measures offer the best defense against the virus in the absence of an effective
vaccine, they are not without negative effects of their own. Emerging studies almost unanimously document
the deleterious impact of the COVID-19 pandemic on mental and physical health outcomes, including in-
creased rates of probable anxiety and depressive disorders (Gallagher et al., 2020; Rossi et al., 2020), trauma/
stressor-related symptoms (Czeisler et al., 2021; Tan et al., 2020), insomnia (Rossi et al., 2020), substance use
(Czeisler et al., 2021) and suicidal ideation (Czeisler et al., 2021). Less clear, however, is the contribution of
specific aspects of the pandemic to mental health problems. For example, some research has identified linear
relationships between the amount of time a person spends at home self-quarantining and psychological risk
(Brooks et al., 2020), while other data have not found a relationship between social isolation and mental health
burden during the pandemic (Milman et al., 2020a, 2020b). Another recent study found that living with six or
more people in the household was a protective factor against symptoms of depression and anxiety (Wang
et al., 2021). This finding may indicate that, while the number of individuals in a household may be protective
to an extent, other pandemic-related factors may be more strongly associated with adverse outcomes. For
instance, mental health risk might be directly elevated by uncertainty related to and imposed by the pandemic,
for example perceptions of how long the pandemic will continue, worry about friends and/or loved ones
becoming sick, and job/wage loss.

In the absence of validated measures for assessing psychological health during periods of isolation and con-
finement, our group developed the Mental Health Checklist (MHCL; Alfano et al., 2021; Bower et al., 2019) which
yields three reliable subscales measuring, positive adaptation, poor self-regulation, and anxious apprehension. Strong
reliability and convergent validity were found for the three MHCL subscales among crew members at two Ant-
arctic stations, both upon arrival on station (Bower et al., 2019) and across several consecutive winter months
(Alfano et al.,, 2021). The Antarctic represents one of the most extreme and stressful environments on earth,
characterized by confinement due to harsh weather conditions, social isolation, and no or limited opportunity for
departure during the winter months. As such, it remains unknown whether the MHCL subscales provide reliable
assessment of mental health risk in other environments, such as during a period of imposed quarantine and
isolation within one's own home, as elicited by the COVID-19 pandemic.

In the current study, we examined the factor structure and psychometric properties of the MHCL among
adults in the United States and United Kingdom between April and May 2020, approximately 1 month after
mandatory shelter-in-place and social distancing orders were implemented in the U.K and most U.S. states. Spe-
cifically, we conducted a confirmatory factor analysis of the MHCL and examined convergent validity with vali-
dated measures of depression anxiety, and stress. Further, given robust associations between emotional well-being
and sleep patterns (Harvey et al., 2011) and reports of increased insomnia symptoms during COVID-19 (e.g., Rossi
et al,, 2020) we examine convergent validity of the MHCL with a validated measure of insomnia. Last, we examined
relationships between the MHCL and unique aspects of the pandemic including the extent to which participants
reported staying at home and socially-isolating, beliefs about how long the pandemic would continue, and worry

about friends and/or loved ones becoming sick and job/wage loss.
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2 | METHOD

2.1 | Participants

Participants were recruited for online survey about coping during the COVID-19 pandemic, and predominantly
came from the United States (n=344) with a smaller subset from the United Kingdom (n=15). A total of
429 participants met inclusion criteria and provided consent to participate. From this sample, 359 completed the
entire survey (completion rate = 83.7%) and were included in this study. Inclusion criteria included: a) U.S. or U.K.
resident; (b) age 21-50 years; and (c) proficiency in English. Participants were excluded if they were currently or
were previously infected with or suspected to have had the coronavirus.

The mean age of the participants was 37 years (SD = 8.53), with most participants identifying as female (81.1%)
and White (74.4%). The majority of participants reported having a college degree or higher (75%) and being
married (47.6%). Additionally, the average number additional individual living in the household was around 2, while
only 12% reported living alone. See Table 1 for demographic characteristics and Table 2 for COVID-19-related
characteristics.

2.2 | Procedures

Participants were recruited through social media platforms (e.g., Facebook, Twitter) between April 17 and May 14,
2020. This 4-week period was approximately 1 month after shelter-in-place and social distancing orders were
implemented in the U.K. and most U.S. states. All measures were completed anonymously via an online platform
(Qualtrics). Recruitment advertisements provided the link to the online survey as well as the inclusion and ex-
clusion criteria. The landing page of the survey included detailed information about and objectives of the study and
required participants to agree to continue. Consent was followed by several screening questions to ensure elig-
ibility. Participants then answered questionnaires in the order they appear below. The online survey required
approximately 15 min to complete, and following completion, participants were given an option to enter into a
lottery to win one of four $25 gift cards. The Institutional Review Board at the University of Houston approved all

study procedures.

2.3 | Measures
2.3.1 | Demographics

Participants' age, sex, gender, race/ethnicity, marital status, household occupancy, employment status, status of
current shelter-in-place/stay-at-home order in their area, initial date they began staying at home, and individual/
health-related risk factors for COVID-19 were collected (e.g., being a healthcare or essential worker). Additionally,
participants reported if they had a family member or close friend that has been diagnosed with and/or died from
COVID-19.

2.3.2 | COVID-19-related behavior and worries

Participants completed several questions regarding their behavior and worries since the start of the pandemic,
including the extent to which they were staying at home and social distancing on an 11-point Likert-type scale

(0 ="not at all” to 10 ="“all of the time"). Participants also rated their degree of worry about whether someone in
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TABLE 1 Demographic characteristics of study sample
N
United States
United Kingdom
Age: M (SD)
Female: n (%)
Race/ethnicity: n (%)
Caucasian
African-American
Asian-American
Hispanic/Latinx
Mixed race
Other
Marital status: n (%)
Married
Domestic partner
Single
Divorced/separated
Widowed
Education: n (%)
High school graduate/GED or less
Some college
College degree
Advanced degree
Number of persons living in home: n (%)
1
2
8
4
5 or more
Number of live-in dependent children: n (%)
0
1
2
3 or more
Employment status: n (%)
Full time
Part time
Unemployed

Note: M = mean.
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359

344 (95.8%)
15 (4.2%)
37.03 (8.53)
293 (81.6%)

267 (74.4%)
16 (4.5%)
21 (5.8%)
34 (9.5%)

8 (2.2%)

10 (2.7%)

171 (47.6%)
26 (7.2%)
123 (34.3%)
33 (9.2%)

4 (1.1%)

26 (7.2%)
63 (17.5%)
140 (39.0%)

130 (36.2%)

43 (12.0%)
82 (22.8%)
89 (24.8%)
66 (18.4%)

76 (21.2%)

175 (48.7%)
74 (20.6%)
68 (18.9%)

42 (11.7%)

206 (57.4%)
45 (12.5%)

108 (30.1%)
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TABLE 2 Descriptive statistics of COVID-19 variables

Lost job or wages due to pandemic: n (%)
Yes 118 (32.9%)
No 241 (67.1%)

COVID-19 risk: n (%)

None 168 (46.8%)
Healthcare worker 33 (9.2%)
Pre-existing condition 43 (12.0%)
Essential worker 17 (4.7%)
Smoker/vaper 21 (5.8%)
Immunosuppressed 3 (0.8%)
Lived in a hot zone 10 (2.8%)
Other 13 (3.6%)

2 or more risk factors 51 (14.2%)

Family member or close friend diagnosed with COVID-19: n (%)
Yes 66 (18.4%)
No 293 (81.6%)
Family member or close friend died from COVID-19: n (%)
Yes 12 (3.3%)
No 347 (96.7%)

Length of predicted pandemic length: n (%)

Another week or so 3 (0.8%)
Several more weeks 12 (3.3%)
Another 1-3 months 72 (20.1%)
Another 3-6 months 63 (17.5%)
Another 6-12 months 81 (22.6%)
More than a year 97 (27.0%)
| don't know 31 (8.6%)

their household would contract the virus and about losing a job or wages due to the pandemic. Worries were also

rated on 11-point Likert-type scale (O = “none” to 10 = “extremely”).

2.3.3 | Mental Health Checklist

The MHCL (Alfano et al., 2021; Bower et al., 2019) is a 23-item, self-report questionnaire originally developed for

assessing mental health risk in extreme and stressful environmental settings. MHCL items are scored on an
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11-point Likert-type scale ranging from O (“never”) to 10 (“always”) and summed to generate three subscale scores:
positive adaptation (e.g., in full control, inspired, determined), poor self-regulation (e.g., restless/fidgety, inattentive,
sleepy), and anxious apprehension (e.g., worried, obsessional/stuck on things). The MHCL has been shown to possess
acceptable psychometric properties for use in isolated, confined and stressful environments (Bower et al., 2019).
All three MHCL scales exhibited good internal consistency in the current sample (a's =.78-.90). Descriptive sta-

tistics for individual items on the MHCL are presented in Table 3.

2.34 | Depression, Anxiety and Stress Scale

The Depression, Anxiety, Stress Scale-21 (DASS-21; Henry & Crawford, 2005), originally abbreviated from the
DASS-42 (Lovibond & Lovibond, 1995) is a measure assessing the tripartite model of psychopathology: depression,
anxiety, and stress. Items are rated on a 4-point Likert-type scale that ranges from O (“did not apply to me at all”) to
3 (“applied to me most of the time or always”). Examples of the items included, “I felt | had nothing to look forward to,”
“| felt down-hearted and blue,” and “I felt that life was meaningless.” The DASS-21 has been validated in both
clinical (Clara et al., 2001) and nonclinical samples (Sinclair et al., 2011), and has also been used in several COVID-
19 studies across different cultures (e.g., Wang et al., 2020, 2021). Excellent reliability for the full-scale was found
the current sample (a =.93) as well as for each subscale (a's =.83-.90). To compare scores in the current sample to

scores from the full DASS-42 scale, scores were doubled (Henry & Crawford, 2005).

2.3.5 | Insomnia Severity Index

The insomnia severity index (ISI; Bastien et al., 2001) is a 7-item measure that evaluates self-reported severity of
insomnia symptoms—sleep maintenance, early awakening, sleep-onset, functional impairment, sleep pattern sa-
tisfaction, noticeability of sleep-related impairments, and general distress caused by sleep problems. The ISl utilizes
a 5-point Likert-type scale ranging from O to 4, with higher scores indicating more severe symptoms of insomnia.
The ISl has been used in previous COVID-19 studies (e.g., Killgore et al., 2020) and exhibited excellent reliability in

the current sample (a =.90).

2.4 | Statistical analyses

Preliminary analyses were conducted using IBM SPSS version 26. Data were first examined to ensure that only
genuine responses were included. Cases were removed if participants omitted any items from the MHCL, DASS, or
ISI. Sample descriptive statistics were computed for each MHCL item, as well as MHCL, DASS, and ISI subscales
and total scores. CFA was conducted using IBM AMOS version 26. Items from the MCHL were first assessed for
normality, and skewness and kurtosis values were within acceptable ranges. Model fit for CFA was assessed using
the following indices: (a)xz, though this is mainly reported for information purposes since the test is overpowered
in moderate-large sample sizes; (b) comparative fit index (CFl), a measure of incremental fit most suitable for small
sample sizes; root mean square error of approximation (RMSEA), a noncentrality measure of fit that is a function of
chi-square fit; and standardized root mean square residual (SRMR) a measure of absolute fit less sensitive to
sample size than RMSEA. Good model fit is indicated by an insigniﬁcant;(2 test (p >.05), CFl 2.90, SRMR < .08, and
RMSEA < .08 (Chen, 2007; Hooper et al., 2008; Hu & Bentler, 1999; Kline, 2005). Finally, Pearson's correlations
were examined to assess the degree to which each MHCL subscale corresponded with specific pandemic-related
behaviors and worries.
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TABLE 3 Descriptive statistics for Mental Health Checklist Items: M (SD)
1. Overwhelmed 5.87 (2.77)
2. Cheerful/happy 5.29 (2.08)
3. Strong/resilient 5.72 (2.22)
4. Enthused/spirited 4.37 (2.45)
5. Perfectionistic 4.58 (2.90)
6. Worried 6.83 (2.33)
7. Competitive 3.10 (2.77)
8. Competent 6.21 (2.29)
9. In full control 3.92 (2.66)
10. Effective/successful 5.11 (2.29)
11. Obsessional/stuck on certain things 4.88 (3.04)
12. Proud 4.59 (2.60)
13. Interested/fascinated 4.90 (2.55)
14. Racing thoughts 5.74 (2.99)
15. Restless/fidgety 5.81 (2.76)
16. Inattentive 5.32 (2.60)
17. Bored 5.21 (3.06)
18. Inspired 4.02 (2.39)
19. Forgetful 4.66 (2.69)
20. Anxious/nervous 6.27 (2.79)
21. Gracious/courteous 6.06 (2.45)
22. Determined 5.60 (2.47)
23. Sleepy/trouble maintaining wake 5.24 (2.95)

Note: M = mean.

3

| RESULTS

3.1 | Descriptive statistics

The overwhelming majority of the sample (94.7%) reported currently living under a “Stay/Safer/Shelter at

Home” order in which nonessential businesses and schools were closed due to the pandemic. Most participants

reported staying at home starting in mid-March 2020, approximately 1 month before the start of data col-

lection. Almost 1/3rd of participants (32.9%) reported losing a job or wages as a result of the pandemic, and

18.4% reported having a family member or close friend who was diagnosed with COVID-19. When queried

about how worried participants were that they or someone in their household would contract COVID-19 from

0 (“none”) to 10 (“extremely”), the average rating was 5.95 (SD = 2.74). When queried about worrying whether

they would lose a job or wages due to COVID-19, participants reported an average rating of 5.28 (SD = 3.66).

Descriptive statistics for MHCL subscales, DASS and ISI for the entire sample are presented in Table 4.
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3.2 | Confirmatory factor analysis

Descriptive statistics for individual MHCL items are presented in Table 3. The xz goodness of fit test was
statistically significant (y? = 809.01, p <.001; relative y*=3.56). The CFl value of the model was 0.85, just
below the criteria for good fit of more than 0.90. Measures of absolute fit suggested the model to be ac-
ceptable. The RMSEA value was 0.08 (90% confidence interval = 0.08-0.09) and the SRMR value was 0.07

(see Figure 1).

3.3 | Convergent validity

Correlations between DASS subscales, total ISI score, and MHCL subscales are presented in Table 3. The MHCL
positive adaptation subscale was negatively correlated with DASS total and subscales scores as well as ISI total
scores. The effect size was large only for DASS depression subscale (r = -.56) while others were small-moderate
(r's=-.29-.47). The MHCL poor self-regulation subscale was positively correlated with all total scores and sub-
scales, with large effect sizes (r's=.51-.68). Finally, the MHCL anxious apprehension subscale was positively

correlated with the other measures, again with large effect sizes (r's =.51-.71).

3.4 | Associations with unique aspects of the pandemic

Correlations between the MHCL subscales and unique aspects of the pandemic are presented in Table 5. The
positive adaptation subscale of the MHCL was negatively correlated with the extent to which participants
were staying at home (r=-.18, p=.001), worries about someone in the household contracting COVID-19
(r=-.15, p=.004), and worries about losing a job or wages due to COVID-19 (r=-.14, p=.01) though cor-
relations were relatively small. The MHCL poor self-regulation subscale was not significantly correlated with
any pandemic-related behaviors (i.e., staying at home or social distancing), but was positively correlated with
worries about contracting the disease (r=.14, p =.01) and worries about losing a job/wages (r=.18, p =.001).
Likewise, the anxious apprehension subscale was not significantly correlated with pandemic-related behaviors,
but was positively correlated with worries about contracting COVID-19 (r=.29, p <.001) and worries about

losing a job/wages (r=.30, p <.001). Notably, the number of people living in the home, the total number of

TABLE 4 Descriptive statistics and correlations between Mental Health Checklist subscales, Depression,
Anxiety, and Stress Scale subscales, and Insomnia Severity Index

M (SD) 2. 3. 4. 5. 6. 7.

1. MHCL positive adaptation 63.47 (21.58) -0.28° -0.35° -0.56° -0.29° -0.40° -0.35°
2. MHCL poor self-regulation 31.97 (11.77) 0.68" 0.54% 0.51° 0.68° 0.61°
3. MHCL anxious apprehension 23.85 (8.81) 0.55° 0.59° 0.71° 0.51°
4. DASS depression 13.60 (10.09) 0.67° 0.66" 0.60"
5. DASS anxiety 8.73 (8.59) 0.73° 0.59°
6. DASS stress 17.47 (8.97) 0.63°
7. 1S (total) 11.06 (6.57)

Abbreviations: DASS, Depression, Anxiety, Stress Scale-21; ISI, Insomnia Severity Index; MHCL, Mental Health Checklist.
a
p<.01.
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at-risk groups, and perceptions of how long the pandemic would last were not significantly associated with any
MHCL subscale.

4 | DISCUSSION
The current study examined the reliability and convergent validity of the MHCL during COVID-19 shelter-in-place

orders in the United States and United Kingdom. All three MHCL subscales all exhibited good reliability consistent

with prior studies (Alfano et al., 2021; Bower et al., 2019). Results of the confirmatory factor analysis were
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TABLE 5 Correlations between Mental Health Checklist subscales and COVID-19 worries and behaviors

2. 3. 4. 5. 6. 7. 8. 9. 10.

1. MHCL positive adaptation -0.28° -0.35" -0.02 -0.18" -0.03 -0.04 -0.15" -0.14" -0.02
2. MHCL poor self-regulation 0.68° 007 -009 -006 -0.03 0.14° 0.18° 0.06
3. MHCL anxious apprehension 0.09 -001 -000 007 029 0.30° 0.01
4. Number of at-risk groups -0.28° -0.04 003 020° 005 -0.02
5. Staying/sheltering at home 0.49° 0.20° 0.22° 0.03 0.03
6. Social distancing 0.17° 0.25° -0.05 0.02
7. Perception of COVID-19 duration 0.14° 0.08 -0.02
8. Worry about someone in household contracting 0.26° 0.14°
9. Worry about losing job/wages 0.03

10. Number of people living in home

Abbreviation: MHCL, Mental Health Checklist.
p<.01.
Pp<.05

somewhat mixed in that not all indices suggested good fit for our model. For instance, the x? value was statistically
significant, suggesting a discrepancy between the sample and covariance matrices. However, this finding is not
surprising since, as previously noted, this test is overpowered in moderate-to-large sample sizes. Comparatively,
the observed relative chi-square value is suggestive of adequate model fit (i.e., below 5; Schumacker &
Lomax, 2004). The CFI value fell just below the acceptable fit criterion, whereas estimates of absolute fit (i.e.,
RMSEA and SRMR) indicated better fit. These discrepancies are likely due to differential functions of these indices;
for instance, given the appropriateness of CFl and RMSEA for small and large sample sizes, respectively, CFl has
been suggested as better suited for exploratory factor analyses, while RMSEA is better suited for confirmatory
factor analyses (Rigdon, 1996). Based on these guidelines, model fit in the present study would be viewed as
acceptable. Overall, our data indicate MHCL as a potentially useful measure of mental health during periods of
isolation and confinement at home.

The MHCL showed strong convergent validity with measures of depression, anxiety, stress, and insomnia
symptoms. Specifically, MHCL poor self-regulation and anxious apprehension subscales were positively associated
with DASS and ISl scores, whereas MHCL positive adaptation scores were negatively related with these scores,
albeit based on smaller correlations. The latter finding is not surprisingly in light of the fact that the DASS and ISI
measure negative experiences/symptoms and positive emotions are not simply the inverse of negative ones.
Rather, whereas negative emotions tend to elicit a narrow range of cognitions and behaviors, positive emotions are
known to broaden thought-action repertoires, prompting a wider array of thoughts and actions
(Fredrickson, 1998). Positive emotions have nonetheless received limited attention in the context of isolation and
confinement, including whether they might serve to buffer against the negative effects of stress. In this sense, the
MHCL might offer advantage for assessing mental health risk in high-stress settings/circumstances.

We also examined the extent to which the MHCL subscales correlated with specific COVID-related be-
haviors and worries. Only the positive adaptation subscale was significantly (negatively) associated with extent
to which participants were staying at home, potentially suggesting positive emotions to be more susceptible to
the psychological effects of quarantining at home, at least in the short term. Conversely, we observed positive

associations between the negative symptom MHCL subscales and worries about the pandemic, similar to



512 SO ET AL
_L COMMUNITY
W ILEY PSYCHOLOGY

results reported by Taylor et al. (2020) where high fear beliefs (e.g., “dangers of COVID-19") were positively
associated with general distress and avoidance. These authors posited that those with higher anxiety may be
more likely to engage in excessive avoidance behaviors (Taylor et al., 2020). We did not measure behavioral
avoidance specifically in the current study, but we did find COVID-related worries to correlate with greater
self-isolating and social distancing.

It is important to note that the MHCL was originally developed for use in extreme, stressful environ-
ments (e.g., polar environments, space flight). In the Antarctic, for example, individuals face extended periods
of indoor confinement, altered light-dark cycles, monotony, forced closeness with others, separation from
family and friends, and limited ability or a complete inability to depart from the continent; conditions that
increase risk for a range of psychological problems, interpersonal stress, and sleep disturbance (Palinkas &
Suedfeld, 2008). While conditions created by the COVID-19 pandemic are not comparable to the Antarctic,
the virus has resulted in unprecedented circumstances and extreme stress for many. Beyond, mandatory
social isolation and confinement at home, ominous messages from media, hospitals at capacity, exponential
rates of infection and mortality, unemployment rates not seen in the United States since the Great De-
pression (Bureau of Labor Statistics, 2020), the closing of schools and businesses, and an overall uncertain
duration render the pandemic extreme in its own right, and necessitate research focused on understanding
and identifying associated mental health risk.

Several limitations warrant consideration in our study. Although our sample was larger and more diverse
compared to our previous validation studies (Bower et al., 2019), the participants of this study were pre-
dominately educated, Caucasian females. This is in direct contrast to our Antarctic validation sample
(Alfano et al., 2021, Bower et al., 2019) who were predominantly male. This fact alone might partially explain
mixed evidence for a good model fit. Gender-based differences in prevalence rates of mental health symptoms,
such as depression (Lim et al., 2018) and anxiety (McLean et al., 2011), have been well-documented, including
differences in how men and women present and cope with their symptoms. This may lead to gender-specific
coping strategies during unexpected periods of high stress. It is also possible that those who opted to take our
survey were experiencing particularly high levels of pandemic-related stress. Additionally, although data were
collected during roughly the second month of shelter-in-place orders, a point at which all forms of stress were
on the rise, states/regions in the United States and United Kingdom differed with regard to specific public
health measures issued. Our one-time measure also did not capture day-to-day changes in worries, symptoms
and stress, which may be considerable.

In summary, while much remains to be understood about the effects of a prolonged, global pandemic on
the mental health of citizens, such understanding hinges on the use of reliable self-report measures. Results
from our preliminary study suggest the MHCL subscales may be a useful measure for this purpose. In addition
to support for the measure's factor structure, we found strong convergent validity with previously-validated
measures of depression, anxiety, stress and insomnia. Of the three MHCL subscales, only positive adaptation
scores were significantly associated with the extent to which participants were staying at home, whereas all
three subscales correlated significantly with worries about the pandemic. As the MHCL is freely available for
use, we hope that other researchers will consider it for use in future studies assessing mental health in
extreme environments or conditions.
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