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Abstract
Globally, the coronavirus disease 2019 (COVID-19) pandemic has caused severe and multi-dimensional resource losses among
individuals. The Conservation of Resource (COR) theory postulates that resource loss generates related stress responses. It can
suitably be applied to understand the pandemic’s encompassing adverse consequences. Yet, no assessment tool exists. This study
hence developed and validated the COR Scale for COVID-19 (CORS-COVID-19) to facilitate relevant research. The five
hypothesized domains included losses in financial resource, family resource, future control, fun, and social resource. A
population-based random telephone survey interviewed 300 Chinese adults in the general population in Hong Kong, China
during April 3–10, 2020. The levels of different types of resource losses were high (especially for loss in fun). The 5-factor
structure identified by factor analysis matches with the five hypothesized dimensions. Its psychometric properties are acceptable,
including good internal consistency, content validity (the correlations between the items and their respective subscales were
stronger than that between the items and the other four subscales), concurrent validity (significant correlations between the scale/
subscale scores and both emotional distress due to COVID-19 and satisfaction with living in Hong Kong), and convergent
validity (significant correlations between specific subscales and corresponding external variables). Relatively high floor effects
were detected in some subscales. The scale, which is the first of the types to assess resource losses during a pandemic, can provide
theory-based understandings/assessment about the negative impacts of COVID-19. It also facilitates warranted comparisons
across countries and time periods in future studies.
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Introduction

The Coronavirus Disease 2019 (COVID-19) pandemic has
accumulated over 131 million confirmed cases and over
2.85 million deaths as of April 6, 2021 (World Health
Organization, 2021). Globally, many governments have im-
plemented unprecedentedly strict social distancing measures,
which have caused serious and multi-dimensional damages to
people’s lives and mental health (Bouali et al., 2020; Ilesanmi
&Afolabi, 2020). For instance, prevalent mental distress (e.g.,
depression and acute stress disorder) has been resulted
(Venkatesh & Edirappuli, 2020). Actual and perceived

resource losses, which are potential causes of mental distress,
are almost inevitable and universal during the COVID-19
pandemic and afterward. Economically, recessions are emerg-
ing and unemployment rates are soaring in many countries
(Bartik et al., 2020). Social interactions have been interrupted
tremendously (Adalja et al., 2020). In many countries, there is
emerging politicization of COVID-19 as well as controversies
and protests concerning resource losses due to lockdowns and
social distancing. Uncertainty prevails as there are multiple
waves of resurges in the number of new cases in many coun-
tries. It is warranted to understand the types and extents of
people’s resource losses, presently and in the future ‘new nor-
mal’ world.

Mental distress during the COVID-19 pandemic is a seri-
ous concern. Depression and anxiety have widely been report-
ed across populations and countries during the COVID-19
pandemic (Pappa et al., 2020; Qiu et al., 2020; Rahmatipour
et al., 2020). Furthermore, mental distress due to COVID-19
may become a chronic condition (e.g., post-traumatic stress
disorder) (Liang et al., 2020). Previous studies investigating
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factors of mental distress during COVID-19 mainly focused
on related cognitions (Choi et al., 2020; Yu et al., 2021); a
dearth of such studies was theory-based, nor considered the
important perspective of resource losses. In literature, howev-
er, resource loss is the strongest predictor of the severity and
duration of mental distress related to traumatic events (Blaze
& Shwalb, 2009; Freedy et al., 1994). The resource losses due
to COVID-19 have reduced people’s coping resources
(Hobfoll, 1989), and may thus increase mental distress. This
present study hence developed and validated a tool that can be
used to assess various types of resource losses systematically.

This tool was based on the Conservation of Resource
(COR) theory, which offers an important potential framework
to analyze how various types of resource losses would affect
behavioral and emotional responses related to the COVID-19
pandemic. The COR theory is built upon the claim that all
people are concerned about and motivated to conserve their
resources, as resources mean things they value (Hobfoll, 1988,
1989, 2004a, 2011). Stress arises as a response to the
occasions/events of which resources have been or might be
lost (Hobfoll, 1988, 1989, 2004a, 2011). It thus posits that the
occurrence of stressful events would result in resource losses,
which would cause negative personal, social, and material
outcomes such as mental distress and undesirable behaviors
(Holmgrenn et al., 2017). The theory thus emphasizes the
objective nature of stress. Empirically, it has been widely used
to explain emotional distress in the contexts of natural disas-
ters (Benight et al., 1999; Freedy et al., 1994), diseases
(Taylor et al., 2006), and violent political movements (Hall
et al., 2015; Hou et al., 2015). The theory is certainly applica-
ble to the context of COVID-19 for the following reasons.
First, resource loss due to COVID-19 is almost universal.
Second, such losses have impacted mental health substantially
and may affect preventive behaviors. Third, the theory has
been applied to look at traumatic stress which often evaporates
resources. To many people, COVID-19 is traumatic as it sud-
denly changes lifestyles completely, presents a serious health
threat, and causes unexpected financial losses (e.g.,
unemployment).

The COR theory involves some major principles and cor-
ollaries. First, resource loss is far more salient than resource
gain, i.e., losing a resource would have greater psychological
impacts than gaining the same resource, which has explained
people’s cognitive bias in preventing losses versus striving for
gains and supported empirically (Holmgrenn et al., 2017).
This is particularly relevant to COVID-19, which involves
more losses than gains. Second, people have to invest re-
sources in order to conserve or gain resources (e.g., investing
in health to gain wealth). In the context of COVID-19, people
need to invest resources in behaviors (e.g., social distancing
and working from home) to conserve resources (e.g., health
and financial resources). Third, the theory postulates the phe-
nomenon of “loss spirals”, meaning that those who have fewer

resources are more likely to lose resources and also tend to
lose more resources in the future. To prove the claim and to
serve the disadvantaged groups, the new COR tool is well
suited to study resource losses among the low-resourced
group over time. Such studies were found in literature
(Holmgrenn et al., 2017). As resources can be culturally
shaped, the theory considers the cultural dimensions of the
relationships between resources and stress. It reminds that a
COR tool needs to assess resources contextually, and cross-
cultural validation is important. Furthermore, the theory has
been applied to look at associations with mental distress,
chronic illness management, health risk behaviors, and the
healthcare system. The new tool may thus be used to investi-
gate a wide range of emotional/behavioral responses to
COVID-19. The COR theory thus offers an important per-
spective that resource losses due to the COVID-19 pandemic
are essential in explaining mental distress during the
pandemic.

According to the COR theory, lossesmay involve personal,
social, and material resources (Hobfoll, 2004a; Hou et al.,
2015). Personal resources refer to internal resources that can
be either physical (e.g., health and mobility) (Ryan et al.,
2008) or psychological (e.g., sense of control over one’s life
and optimism) (Diener et al., 2003).Material resources refer to
personal possession in general (e.g., assets and properties);
employment can be categorized as material resources (Ryan
et al., 2008). Social resources refer to external resources that
are rooted in interpersonal interactions (e.g., social relation-
ship) (House et al., 1988). In the context of the COVID-19
pandemic, substantial personal and social resource losses
(e.g., financial and interpersonal losses) may be caused by
the lockdowns and social distancing. People may feel like
losing control over their future as the COVID-19 pandemic
is unpredictable. Social distancing and home-staying policies
may have resulted in boredom (loss in fun) and potential
losses in social relationships. The stress may also overspill
to adversely affect family relationships. The development of
the tool is guided by such domains.

It is warranted to develop a tool to advance research on
assessing the comprehensive types of resource losses due to
COVID-19 at the community level, as such resource losses are
multi-dimensional and impactful. A validated tool and its re-
lated research have far-reaching research and policy applica-
tions besides understanding mental distress and personal suf-
ferings due to COVID-19. In brief, first, the tool can be used to
monitor the changes in the levels and types of resource losses
during and after the pandemic. Second, the tool can be used to
assess the impacts of such resource losses (e.g., interpersonal
resources) on the community’s specific behavioral responses
to COVID-19 (e.g., preventive measures such as social dis-
tancing and lifestyle changes such as alcohol use). Third, it
can be used to collect information that facilitates resource
allocations for compensating serious resource losses in
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specific populations. Fourth, it can be used in surveillance that
informs adjustment of levels of control measures that balance
between prevention of COVID-19 and severity of losses. The
tool thus has potentials to contribute to research and improve-
ments regarding personal and interpersonal well-being, as
well as policy formulations.

Despite the potential significance, no COR tool has been
developed for any pandemic. The existing COR scales are
inappropriate for COVID-19 research as they have not been
contextualized to COVID-19. For instance, one of the COR
tools is the 74-item COR-Evaluation (COR-E) (Hobfoll,
1988), which has been applied to research on stress responses
to pregnancy (Wells et al., 1999) and chronic fatigue syn-
drome (Taylor et al., 2006), but not to emerging infectious
diseases. Some studies created their own COR scales to cap-
ture features of the specific negative events. For instance, one
study adapted a 9-item COR-E to assess resource losses dur-
ing the ‘Umbrella movement’ in Hong Kong; it found that
personal and social resource losses were associated with anx-
iety and depressive symptoms (Hou et al., 2015). Two revised
42-item and 19-item COR-E measured resource losses due to
natural disasters (e.g., hurricane (Benight et al., 1999) and
earthquake (Freedy et al., 1994)). The development and vali-
dation of the COR scale in this study are thus novel. It extends
the application of the COR theory to COVID-19 which is a
new and one of the most important global health problems.

Given the background, this study developed the 5-domain
Conservation of Resources Scale for COVID-19 (CORS-
COVID-19), and validated it in a Chinese adult general pop-
ulation in Hong Kong, China. In the present study, the scale
was developed by an expert team after conducting a thorough
literature review. Confirmatory factors analysis (CFA) was
conducted, while the results of exploratory factor analysis
(EFA) were kept in an appendix. Other psychometric proper-
ties (floor and ceiling effects, internal consistency, content
validity, convergent and concurrent validity) were then con-
ducted for this scale and its subscales under the confirmed
structure.

Methods

Study Design and Contextual Background

A random telephone survey was conducted among Chinese
adults (aged ≥18 years) during April 3–10, 2020 in Hong
Kong. Different prevention measures such as class suspen-
sion, closure of government services, and boundary restriction
of exit/entry had been exercised since January 26, 2020 in
Hong Kong. Travel to mainland China was also restricted.
Facemask wearing was almost universal although there was
no legal requirement for the use during the study period. There
was no lockdown although several types of entertainment

venues (e.g., cinemas and fitness centers) were closed and
schools and government services have been suspended from
time to time. Social distancing measures were exercised that
gathering size in public areas was restricted to ≤4 persons
from March 29 to May 4, 2020 when the study was conduct-
ed. The economy was severely affected as the tourist, retail,
catering, and transportation industries were badly hit; the un-
employment rate started increasing from 3.4% in January to
5.2% in April 2020 (and 7.2% as of February 2021). Thus,
people in Hong Kong, like those living elsewhere, experi-
enced potential losses in financial, interpersonal (family/so-
cial), and entertainment resources. As of April 10, 2020, the
global/local cumulative number of COVID-19 cases and
deaths were 1,521,252/989 and 92,798/4, respectively.

Data Collection

All telephone interviews were conducted between 6 and
10:30 pm (10–15 min) by experienced interviewers to avoid
over-sampling non-working individuals. Telephone numbers
were randomly drawn from the most updated residential tele-
phone directory. Unanswered telephone calls were given at
least three attempts before being classified as invalid. A total
of 300 participants completed the interview. No incentives
were given to the participants. Verbal informed consent was
obtained from the participants and the ethics approval was
obtained from the research ethics committee of the corre-
sponding author’s institution. The response rate, defined as
the number of completed interviews divided by the number
of eligible respondents, was 56.2%.

Measures

Background Variables Information about the participants’ sex,
age, current marital status, and educational level was
collected.

The CORS-COVID-19 The 16-item scale was constructed to
assess the extent of five domains of resource losses due to
the COVID-19 pandemic (loss in financial resource, loss in
family resource, loss in future control, loss in fun, and loss in
social resource). A multidisciplinary panel consisting of expe-
rienced epidemiologist, psychologist, and behavioral scientist
was set up for the scale development concerning item gener-
ation, item development, and item selection. According to the
developer of the COR theory, the theory has the three con-
structs of material, personal, and interpersonal losses (Hobfoll,
2001, 2004b, 2012). Such constructs were used to guide item
generation. The panel derived seven domains under the three
constructs, according to a literature review of the negative
impacts of COVID-19 (Choi et al., 2020; El-Zoghby et al.,
2020; Venkatesh & Edirappuli, 2020; Wilson et al., 2020);
two of them were removed from the list (loss in resource of
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career prospective and in health-seeking resource). The panel
then generated an item pool, from which 3–4 items were se-
lected for each of the five retained domains of the COR theory.
Two researchers cross-checked the content validity of the final
items by consensus. The items were rated by using three-point
Likert scales (no loss at all/loss to some extent/loss to a great
extent); higher scores indicated higher levels of resource loss
due to COVID-19.
External Variables

Four external variables were used to testing convergent valid-
ity: 1) Potential Financial Problems due to COVID-19. The
two single items were: a) “If the COVID-19 pandemic would
last over a year, your family would face serious financial
problems” (1 = extremely disagree to 5 = extremely agree),
and b) “Have you felt unrest due to incidence of lay-off/re-
duced salary/no-pay leave since the outbreak of the COVID-
19 pandemic?” (1 = nil to 5 = extremely). 2) Social Support
Scale (Family). It included two items that assessed the levels
of perceived emotional and instrumental support from family
members (1 = extremely disagree to 7 = extremely agree). The
Cronbach’s alpha was 0.86 in this study. The scale has been
used in previous publications (Li et al., 2017). 3)
Hopelessness. A single item was selected from the 4-item
Beck’s Hopelessness Scale (Aish & Wasserman, 2001):
“My future seems dark to me” (1 = extremely disagree to
6 = extremely agree). Previous studies have used this single
item to represent the Beck’s Hopelessness Scale (Oyekcin
et al., 2017; Sisask et al., 2008). A validation study showed
that the item’s performance in predicting suicidal attempts was
comparable to that of the original 4-item scale (ROC area was
67% versus 72%) (Yip & Cheung, 2006). Furthermore, an-
other study found that this single item showed a very strong
factor loading (0.98) and argued that “one single item, ‘the
future looks dark to me’ would be sufficient, because it mea-
sures hopelessness almost perfectly (0.98) (p.371)” (Aish &
Wasserman, 2001). Hence, the item was used in this study.

Two external variables were used to test concurrent valid-
ity: 1) Emotional Distress due to COVID-19 Scale. Three
items were used to assess levels of emotional distress [i.e.,
panic, anxiety, and emotional agitation due to the COVID-
19 pandemic (1 = very low to 5 = very high)]. The
Cronbach’s alpha was 0.93 in this study. The scale has been
used in a number of publications (Yeung et al., 2017). 2)
Satisfaction with living in Hong Kong. The single item
was “Overall, living in Hong Kong makes you feel satisfied.”
(1 = extremely disagree to 7 = extremely agree).

Statistical Analysis

Internal consistency was assessed by Cronbach’s alpha coef-
ficients. Item-scale and item-subscale Pearson correlation co-
efficients (r) were derived. The overall scale and the subscales

would be considered as having floor/ceiling effects if more
than 15% of the participants possessed the minimum/
maximum scores of the respective overall scale/subscales.

CFA with maximum likelihood estimation was conducted;
Goodness-of-fit statistics and cut-off criteria for CFA were:
Chi-square/df ratio < 5.00, Non-Normed Fit Index (NNFI)
>0.90, Comparative Fit Index (CFI) >0.90, and Root Mean
Square Error of Approximation (RMSEA) <0.08 (Wang &
Wang, 2019). Since the deductive scale development ap-
proach was used to develop a new scale based on the COR
theory, our purpose is to confirm the theoretical structure of
the five domains derived from the COR constructs, instead of
those generated from the data through EFA. CFA is thus used
for the purpose, as “CFA is applied to test the extent to which
a researcher’s a-priori, theoretical pattern of factor loadings
pre-specified constructs represents the actual data (p.669)”
(Hair et al., 2009).

As a supplementary analysis, EFA was conducted. The
common factor analysis (maximum likelihood) and oblique
rotation (Promax) to extract factors from the 16-item CORS-
COVID-19was performed. The number of items to be extract-
ed was determined by a combination of scree plot, the con-
ventional Kaiser criteria (i.e., eigenvalue >1.0), and Horn’s
parallel analysis (i.e., derivation of the expected eigenvalues
by simulating normal random samples that parallel the ob-
served data in terms of sample size and the number of vari-
ables based on Monte Carlo simulation process) (Pontes &
Griffiths, 2015).

Convergent/concurrent validity was established by
inspecting Pearson correlation coefficients (r) between the
scale/subscale scores and the selected external variables.
First, four of external variables were selected to test conver-
gent validity; they were hence similar to some of the sub-
scales: a) the correlations between the two single items of
potential financial problems and the domain of loss in finan-
cial resource; b) the correlation between the hopelessness item
and loss in future control, and c) the correlation between the
family support scale and loss in family resource. Second, two
external variables (emotional distress due to COVID-19 scale
and satisfaction with living in Hong Kong) were used to test
the concurrent validity (i.e., significant correlations between
the subscales and some potential outcomes). The selection of
these two external variables was supported by both the COR
theory and empirical studies, which have shown that resource
losses were significant predictors of psychological distress
(e.g., mental distress) and psychological well-being (e.g., life
satisfaction) under stressful circumstances (e.g., disasters and
political movements) (Benight et al., 1999; Hobfoll, 2004a,
2004b; Hou et al., 2015).

CFA was conducted by using AMOS 17.0 while the other
tests were analyzed by SPSS 21.0. Statistical significance was
defined as p < .05 (two-tailed tests).
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Results

Characteristics of the Participants

Of the 300 participants, over half were females (62.0%), aged
>55 years (53.7%), and being currently married or
cohabitating with someone (63.3%). 20% and 33.3% had re-
ceived at least ≤6 years and ≥ 12 years of formal education,
respectively (see Table S1).

The frequencies of the items representing particular types
of losses are presented in Table 1. Of the 16 items, the per-
centages of participants who endorsed ‘loss to some extent’
and ‘loss to a great extent’ ranged from 13.3% to 49.7% and
3.7% to 40.7%, respectively. The average item scores within
each of the five subscales (in descending order; range = 1 to 3)
were: 2.18 (loss in fun), 1.83 (loss in financial resource), 1.78
(loss in social resource), 1.75 (loss in future control), and 1.23
(loss in family resource). The average percentage of partici-
pants who reported resource loss to a great extent of the items
within each of the five subscales (in descending order) were:
36.4% (loss in fun), 20.7% (loss in financial resource), 19.9%
(loss in social resource), 17.4% (loss in future control), and
4.0% (loss in family resource).

Confirmatory Factor Analysis

The results are presented in Table 2, the CFA demonstrated
satisfactory model fit of the proposed 5-factor structure de-
duced from the theoretical COR constructs (Chi-square/df =
2.78, CFI = 0.95, NNFI = 0.92, and RMSEA= 0.08); the stan-
dardized path estimates ranged from 0.56 to 0.97 (all
p < .001). The five subscales were all positively correlated
with the overall COR scale (r ranged from 0.56 to 0.80;
p < .001); the subscales were positively correlated with each
other (r ranged from 0.27 to 0.58; p < .001).

Exploratory Factor Analysis

As a supplementary analysis, the results are shown in
Table S2. The Kaiser-Meyer-Olkin Measure of Sampling
Adequacy (KMO = 0.84) and Bartlett’s Test of Sphericity
[Chi-square (df = 120) =3331.11, p < .001] were satisfactory.
The item retention criteria were factor loadings larger or equal
to 0.40 and/or the difference of parallel loading <0.20. The
five factors generated by the EFA according to a set of com-
bined criteria (i.e., scree plot, eigenvalue >1, and Horn’s par-
allel analysis) matched exactly with the five deductive do-
mains of the COR theoretic structure (i.e., loss in financial

Table 1 Frequencies and
proportions of the response
options of items in the
Conservation of Resource Scale
for COVID-19

Items Response options

No loss at all Loss to some extent Loss to a great extent
n (%) n (%) n (%)

Loss in financial resource

Income 116 (38.7) 108 (36.0) 76 (25.3)

Savings 104 (34.7) 127 (42.3) 67 (22.3)

Assets 100 (33.3) 127 (42.3) 73 (24.3)

Financial difficulty 155 (51.7) 95 (31.7) 50 (16.7)

Loss in family resource

Family relationship 249 (83.0) 40 (13.3) 11 (3.7)

More conflicts 245 (81.7) 44 (14.7) 11 (3.7)

Less communication 238 (79.3) 48 (16.0) 14 (4.7)

Loss in future control

More difficult to control one’s future 126 (42.0) 120 (40.0) 54 (18.0)

Lose hope toward future 141 (47.0) 114 (38.0) 45 (15.0)

Instability of life 115 (38.3) 127 (42.3) 58 (19.3)

Loss in fun

Fun in life 51 (17.0) 149 (49.7) 100 (33.3)

Entertainment (out of home) 37 (12.3) 141 (47.0) 122 (40.7)

Travels 79 (26.3) 115 (38.3) 106 (35.3)

Loss in social resources

Social support from friends 152 (50.7) 111 (37.0) 37 (12.3)

Meetings with friends 68 (22.7) 130 (43.3) 102 (34.0)

Closeness with friends 155 (51.7) 105 (35.0) 40 (13.3)
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resource, loss in family resource, loss in future control, loss in
fun, and loss in social resource). The eigenvalues of the five
extracted factors were 6.53, 1.61, 2.08, 1.31, and 1.03, which
explained 40.8%, 10.1%, 13.0%, 8.2%, and 6.4% of the total
variance, respectively (the five factors together explained
78.5% of the total variance).

Item and Subscale Analyses

The mean (SD; range) scores of the overall scale and the five
subscales of the CORS-COVID-19 were 28.1 (overall scale:
7.1; 16–48), 7.3 (loss in financial resource: 2.7; 4–12), 3.7
(loss in family resource: 1.3; 3–9), 5.3 (loss in future control:
2.0; 3–9), 6.5 (loss in fun: 1.9; 3–9), and 5.3 (loss in social
resource: 1.8; 3–9), respectively. Four subscales (loss in fam-
ily resources: 23.7%; loss in future control: 71.3%; loss in fun:
31.0%; loss in social resource: 20.3%) detected some floor
effects. No ceiling effect was detected for the overall scale
and all but one of the subscales (loss in fun: 23.0%). (see
Table 3).

The Cronbach’s alpha values of the overall scale and its
five subscales ranged from 0.77 to 0.92 (see Table 3). The
item-scale correlation coefficients ranged from 0.49 to 0.76;

the item-subscale correlation coefficients ranged from 0.78 to
0.94 (p < .001 for all the correlations). All correlation coeffi-
cients between the individual items and their respective sub-
scales were higher than those between the items and the other
four subscales (see Table 2). Besides, the scores of the overall
scale and five subscales were all positively correlated with
each other (Pearson correlation coefficients ranged from
0.27 to 0.80, all p < .001).

Concurrent and Convergent Validity

Regarding concurrent validity, the results presented in Table 4
show that the overall scale and the five subscales of the
CORS-COVID-19 were positively and significantly correlat-
ed with emotional distress due to COVID-19 (r ranged from
0.23 to 0.42; p < .001) and negatively and significantly corre-
lated with satisfaction with living in Hong Kong (r ranged
from −0.41 to −0.18; p < .01). Regarding convergent validity,
1) the subscale of loss in financial resource was significantly
and positively correlated with the two single items of potential
financial problems due to COVID-19 (r = 0.42 and 0.52, re-
spectively; p < .001), 2) the subscale of loss in future control
was positively and significantly correlated with hopelessness

Table 2 Confirmatory factor analysis and item analysis of the Conservation of Resource Scale for COVID-19 (n = 300)

Items Path estimate
(CFA¶)

Item-scale scale
correlation

Item-subscale
correlation

Item-other subscale correlation
(range)

Factor 1: Loss in financial resource

Item 1: Income 0.86*** .71*** .90*** .20***~.52***

Item 2: Savings 0.92*** .71*** .92*** .22***~.49***

Item 3: Assets 0.84*** .69*** .87*** .23***~.51***

Item 4: Financial difficulty 0.75*** .70*** .84*** .30***~.53***

Factor 2: Loss in family resource

Item 5: Family relationship 0.97*** .54*** .93*** .24***~.36***

Item 6: More conflicts 0.87*** .53*** .89*** .22***~.37***

Item 7: Less communication 0.65*** .49*** .83*** .25***~.40***

Factor 3: Loss in future control

Item 8: More difficult to control one’s
future

0.91*** .73*** .94*** .34***~.48***

Item 9: Lose hope toward future 0.96*** .76*** .95*** .35***~.54***

Item 10: Instability of life 0.80*** .73*** .90*** .33***~.60***

Factor 4: Loss in fun

Item 11: Fun in life 0.92*** .63*** .90*** .25***~.40***

Item 12: Entertainment (out of home) 0.93*** .60*** .92*** .24***~.39***

Item 13: Travels 0.60*** .58*** .82*** .28***~.39***

Factor 5: Loss in social resource

Item 14: Social support from friends 0.86*** .63*** .87*** .34***~.40***

Item 15: Meetings with friends 0.56*** .50*** .78*** .24***~.29***

Item 16: Closeness with friends 0.79*** .59*** .84*** .29***~.45***

¶ The model fit index for the CFA were Chi-square/df = 261.07/94 = 2.78 (p < .001), CFI = 0.95, NNFI = 0.93, NFI = 0.92, and RMSEA = 0.08; ***,
p < .001
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(r = 0.14; p = .015), and 3) the subscale of loss in family re-
source was negatively and significantly correlated with sup-
port from family members (r = −0.16; p = .005).

Discussion

The COVID-19 pandemic has changed many aspects of peo-
ple’s daily life worldwide, including jobs, lifestyle, social in-
teractions, and travels. Such changes are often stressful and
may reflect causes and results of resource losses due to the
pandemic. Although some people may have resource gain due
to COIVD-19, resource loss is more important than resource
gain, according to the COR theory (Hobfoll, 1988, 1989,
2004a, 2011). Furthermore, it is uncertain whether resource
losses due to COVID-19 would persist and worsen. The un-
certainty increases loss in future control in the general
population.

The COVID-19 pandemic in Hong Kong was under con-
trol during and after the study period which was April 3–10,
2020 (989 reported COVID-19 cases in Hong Kong as of
April 10, 2020). People have not been restricted to stay home
and the unemployment rate was still relatively mild during the
study period (5.2% as of April 2020). However, the data
shows that the levels of the five types of resource losses were
substantial. For instance, over 1/3 of the participants reported
to a great extent of loss in fun, and about 1/5 reported to a great
extent loss in financial resources, future control, and social
relationships. It is interesting that, among the five types of

losses, loss in fun was the most commonly reported, possibly
due to social distancing and inability to travel. Attention
should be given to boredom which was significantly associat-
ed with mental health problems (Sommers & Vodanovich,
2000); alternative online social and entertainment activities
are warranted. Loss in family relationship was the mildest
among the five types of losses, plausibly because Chinese
families tend to be cohesive in face of adversities and disasters
(Shi et al., 2013).

It is contended that the losses may have become even more
serious overtime in Hong Kong and other places. There are
substantial variations in resource losses across countries, as
there are differences in the number of confirmed cases, govern-
mental measures, behavioral responses, and socio-cultural con-
texts. It is also contended that some countries may even report
more severe losses in financial resources than Hong Kong, as
they have a far large number of COVID-19 cases and prolonged
lockdowns. Thus, comparisons across countries and time are
important and allow for better evaluation of the global negative
consequences of the COVID-19 pandemic. The new tool al-
lows for studying such research questions.

This study developed and validated a new COR tool regard-
ing COVID-19 (CORS-COVID-19). It can be used to assess
five types of resource losses in three domains: material loss
(loss in financial resource), personal loss (loss in future control
and loss in fun), and social loss (loss in family resource and loss
in social resource). The 5-factor structure was derived deduc-
tively from the three constructs of the COR theory, and was
strongly supported by the results of the CFA. Further

Table 3 Scale and subscale analysis of the Conservation of Resource Scale for COVID-19 (n = 300)

Range Mean, SD Floor effect
(%)

Ceiling effect
(%)

Internal consistency
(Cronbach’s alpha)

Overall scale 16–48 28.1, 7.1 3.0 1.7 0.90

Factor 1: Loss in financial resource 4–12 7.3, 2.7 23.7 12.7 0.91

Factor 2: Loss in family resource 3–9 3.7, 1.3 71.3 2.3 0.86

Factor 3: Loss in future control 3–9 5.3, 2.0 31.0 13.0 0.92

Factor 4: Loss in fun 3–9 6.5, 1.9 9.7 23.0 0.84

Factor 5: Loss in social resource 3–9 5.3, 1.8 20.3 8.7 0.77

Table 4 Correlations between the
Conservation of Resource Scale
for COVID-19 and two external
variables (n = 300)

Emotional distress due
to COVID-19

Satisfaction with living
in Hong Kong

Overall scale 0.42*** −0.41***
Factor 1: Loss in financial resource 0.34*** −0.27***
Factor 2: Loss in family resource 0.25*** −0.18**
Factor 3: Loss in future control 0.34*** −0.40***
Factor 4: Loss in fun 0.23*** −0.35***
Factor 5: Loss in social resource 0.33*** −0.27***

**, p < .01; ***, p < .001
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supplementary support was given by the EFA, which also iden-
tified a clear 5-factor structure that was the same as the afore-
mentioned ones developed deductively from the COR theory.

In general, satisfactory psychometric properties were ob-
served, such as sound internal consistency, content validity
(the correlation coefficients being stronger between items
and their respective subscales, and weaker between items
and the other four subscales). To some extent, convergent
validity was illustrated by the positive correlations between
loss in financial resource and external variables of financial
issues, between loss in family resource and perceived family
support, and between loss in future control and hopelessness.
The performance of the tool is hence acceptable.

It is noteworthy to point out that four subscales presented
some floor effects (loss in financial resource, family resource,
future control, and social resource); one subscale presented
ceiling effect (loss in fun). It is expected that the floor effect
of this scale would be smaller if it were used in more severely
hit places and times. It is possible that the narrow range of the
3-point Likert scales (no loss at all/loss to some extent/loss to a
great extent) might have led to higher likelihoods of having
floor/ceiling effects; 5-point or 7-point Likert scales may be
utilized in the future refinement of the scale. It is thus a po-
tential limitation that the 3-point scales were used, instead of
the 5-point or 7-point Likert scales to solicit responses about
resource losses. However, unlike other 5 or 7-point scales, the
developed tool only measured one direction of potential
changes (i.e., losses) and three points seem adequate, as label-
ing of five/seven response categories in one direction of loss
might be difficult to understand.

Furthermore, the significant positive associations between
the overall scale/subscales and the two external variables of
emotional distress due to COVID-19 and satisfaction with
living in Hong Kong demonstrated acceptable concurrent va-
lidity. The findings supported the COR theory’s postulation
that resource loss determines stress responses and causes men-
tal distress (Hobfoll, 1988, 1989, 2004a, 2011). Such correla-
tions with the external variables were supported by some
COVID-19 studies. For instance, job insecurity, which is sim-
ilar to loss in financial resource and loss in future control, was
associated with depression and anxiety during the COVID-19
pandemic (Wilson et al., 2020); increased loneliness and de-
creased social support due to social distancing, which are sim-
ilar to the loss in social resource during the COVID-19 pan-
demic, were associated with mental health problems such as
depression (Marroquín et al., 2020). Future studies are war-
ranted to confirm the associations between the new COR scale
and mental distress related to COVID-19.

The tool is a novel one as it is the first and only COR scale
developed to assess comprehensive types of resource losses
due to any pandemic or emerging infectious diseases. It has a
wide range of potential research applications and contribu-
tions. 1) The tool can be used to analyze the uneven levels

of resource losses due to COVID-19 and the specific impact of
different types of resource loss. For instance, financial losses
and interpersonal losses would have differential strength of
impacts on mental distress. Such understanding would facili-
tate the government to allocate its resources properly and ef-
fectively to compensate specific types of resource losses that
are sizable and/or seriously consequential. 2) The new tool
can be used in serial surveillance and/or cohort studies to trace
the community’s changes in specific resource losses over time
and their changing impacts on mental distress and behavioral
responses during different phases of the pandemic. This func-
tion is potentially important as the governments need to bal-
ance between intensity of the public health measures and peo-
ple’s ‘tolerance’ of resource losses resulted from such mea-
sures continuously. Surveillance of changes in resource losses
over time would allow the governments to loosen/tighten
lockdowns, social distancing, and other preventive policies
over time and when appropriate. With baselines established,
the tool can also be used to trace recoveries from the pandemic
as indicated by reduction in resource losses when vaccination
has attained a high population coverage and life starts resum-
ing to normal. 3) The tool can be used to identify sub-
populations that have more serious losses and/or facing stron-
ger impacts of the losses. Researchers are able to identify
groups that need extra help and/or reveal inequity regarding
some social groups. 4) The tool can be translated and validated
in other languages, thus allowing for cross-cultural compara-
tive research. Such studies allow us to understand better issues
such as different patterns of resource losses in different coun-
tries, and possibly some clues on why people in some coun-
tries were not supportive of control policies. It can thus help to
attain an important and systematic understanding of the global
negative impacts of the COVID-19 pandemic. 5) The tool
extends applications of the COR theory to understand com-
munity emotional/behavioral responses to COVID-19 and
possibly other future pandemics. It can also be used to inves-
tigate factors of preventive behaviors and lifestyle changes
(e.g., binge drinking). It is argued that COVID-19 research
would be incomplete without looking at resource losses. The
scale will thus contribute to future COVID-19 research.

This study has several limitations. Those about the relatively
small sample size and the use of a 3-point Likert scale have been
mentioned. Furthermore, the sample included more people of a
higher age than the census data, as 29.7%of the sample aged >65
(versus 21.4% in census data). Other types of resource losses
may be important but have not been included in the scale. For
instance, loss in career perspective was not included in the scale
as some older participants and housewives were out of the job
market. It is recommended to expand this scale by adding other
important components. Social desirability bias may exist when it
came to sensitive questions such as household financial prob-
lems. Moreover, the scale development process did not involve
an inductive approach, i.e., the items were not generated by
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interviewing a group of respondents, as there were strict social
distancing control measures and people need to work from home
during the study period; meetings were not feasible.
Furthermore, it is ideal to conduct EFA and CFA in separate
samples, as CFA may over-fit models derived by EFA from
the same sample (Hinkin, 1998). It is another limitation that
our sample size was too small for creating split samples for
conducting both EFA and CFA. Instead, both CFA and the sup-
plementary EFA were based on the same sample. Similar cases
of not involving split (or independent) samples but using a single
sample in deductive scale development are common in literature
(Morgado et al., 2017). Besides, some factor loadings in the EFA
were negative; the sizeswere very small (mostly <0.05) andwere
hence acceptable as the finding implies that an item did not load
on a particular factor that gives it a very small loading.

In conclusion, this study has newly developed and validat-
ed the CORS-COVID-19 that consists of five factors (i.e., loss
in financial resource, loss in family resource, loss in future
control, loss in fun, and loss in social resource), which showed
satisfactory psychometric properties. The validated tool has
implications for future studies. First, the tool can be refined
to assess resource losses in multiple populations (especially
disadvantaged groups), different countries, and different
phases of the COVID-19 pandemic. Second, using the vali-
dated tool may contribute to advancing various types of
COVID-19 related research on mental distress (e.g., testing
the application of the COR theory in the context of COVID-
19). Third, the tool may be modified to assess resource loss
due to other emerging infectious diseases and future pan-
demics. Besides, it is important to expand the tool to cover
resource gain due to COVID-19, although most of the COR
studies only focused on resource loss. All in all, the tool can
potentially contribute to advance various types of COVID-19-
related research on mental distress.
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