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Objective: The unprecedented occurrence of a global pandemic is accompanied by both physical and psychological burdens that
may impair quality of life. Research relating to COVID-19 aims to determine the effects of the pandemic on vulnerable populations
who are at high risk of developing negative health or psychosocial outcomes. Having an ongoing medical condition during a pan-
demic may lead to greater psychological distress. Increased psychological distress may be due to preventative public health mea-
sures (e.g. lockdown), having an ongoing medical condition, or a combination of these factors.

Methods: This study analyses data from an online cross-sectional national survey of adults in Ireland and investigates the relation-
ship between comorbidity and psychological distress. Those with a medical condition (n= 128) were compared to a control group
without a medical condition (n= 128) and matched according to age, gender, annual income, education, and work status during
COVID-19. Participants and data were obtained during the first public lockdown in Ireland (27 March 2020–8 June 2020).

Results: Individuals with existingmedical conditions reported significantly higher levels of anxiety (p< .01) and felt less gratitude
(p≤ .001). Exploratory analysis indicated that anxiety levels were significantly associated with illness perceptions specific to
COVID-19. Post hoc analysis revealed that psychological well-being was not significantly related to condition type (e.g. respiratory
disorders).

Conclusion: This research supports individualised supports for people with ongoing medical conditions during the COVID-19
pandemic, and has implications for the consideration of follow-up care specifically for mental health. Findings may also inform
future public health policies and post-vaccine support strategies for vulnerable populations.
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Introduction

On 11 March 2020, a global pandemic was declared by
the World Health Organization following the spread of
a novel strain of coronaviruses labelled as COVID-19
(Smith et al. 2020; Xiong et al. 2020). Preventative public
health measures such as national and regional lock-
downs were implemented by governments in order
to reduce the fatality and spread of the disease. These
preventative measures including containment and
quarantine are enforced for public safety and were
proven successful in previous epidemics (Reynolds
et al. 2008). Nonetheless, such measures may result in
elevated psychological distress, for example, anxiety,
stress, and depression through mediating factors such
as social disconnectedness and self-isolation (Özdin &

Bayrak Özdin, 2020; Brooks et al. 2020; Santini et al.
2020). Previous research indicates that psychological
responses to epidemics may remain over time and thus
pose an acute threat to mental health (Kelly, 2020).
Individual variables such as perceived vulnerability,
poor self-rated health, and anxiety proneness may
result in psychological vulnerability from pandemic-
associated stressors (Asmundson & Taylor, 2020).

Research pertaining to the psychological effects of
COVID-19 appears heterogeneous with countries
revealing varying health outcomes and psychological
responses. A population-based cross-sectional study
revealed that symptoms of depression, anxiety, and
stress were prevalent amongst a cohort of Spanish indi-
viduals in the initial phase of the pandemic, this being
most pronounced for anxiety (González-Sanguino et al.
2020). These findings were mirrored in a study from
China that evaluated the immediate and adverse
psychological response of COVID-19 on mental health.
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The study revealed that the most notable expression
was found for anxiety, compared to depression and
stress, amongst the general population in China
(Wang et al. 2020; Smith et al. 2020). Within Ireland,
these findings were also replicated (Burke et al. 2020).

It is necessary for the implementation of newly
developed health services and public health policies
to address the negative burden that COVID-19 may
place on individuals and vulnerable populations
(Hao et al. 2020; Xiong et al. 2020). Advanced age and
comorbid chronic illness are significant risk factors
for developing negative health outcomes and con-
tracting disease, with these cohorts being considered
as ‘high risk’ for contracting COVID-19 (Emami et al.
2020; Yu et al. 2011; Özdin & Bayrak Özdin, 2020).
Not only do patients with comorbidity yield poorer
clinical outcomes and prognosis, but they are also more
susceptible to greater psychological burden (Guan et al.
2020;Wang et al. 2020). This burdenmay be due to com-
promised immunity, and/or worries about physical
health (Xiong et al. 2020; Hao et al. 2020).

In response to COVID-19, the current study investi-
gated the relationship between comorbid health condi-
tions and psychological well-being during COVID-19
amongst a cohort of Irish adults. It was hypothesised
that the threat of COVID-19 to one’s health would lead
individuals with ongoing medical conditions to have
lower self-reported subjective well-being, experience
increased psychological distress, have higher levels of
personal distress, report lower levels of gratitude,
and have elevated scores of illness perception when
compared to those without medical diagnoses.
Variables such as age, gender, annual income, and edu-
cation have been found to affect symptoms of anxiety
and depression and thus were used to select the
matched groups (Albert, 2015; Smith et al. 2020;
Özdin & Bayrak Özdin, 2020).

Methods

Inclusion and exclusion

Participantswere required to be over the age of 18, living
in Ireland during the period of quarantine (27 March
2020–8 June 202), and to confirm the presence or absence
of amedical health diagnosis. Participantswere required
to readan information sheet andprovide consent prior to
completing the questionnaire. Individuals who did not
meet the inclusion criteriawere excluded from the study.

Participants

This study is a secondary analysis of data obtained in an
online national survey, whereby a public sample was
recruited through the use of media outlets in Ireland
(see Burke et al. 2020). The original study provided a

sample of n= 847 participants; however, data were
screened in order to capture the cohort of individuals
needed for this study (n= 256). Participants who
reported having a medical condition (n= 128) formed
one group, whilst the control group (n= 128) was cre-
ated by purposively matching participants on age, gen-
der identity, annual income, educational attainment,
and work status during COVID-19. In selecting the
control participants, outcomes from each participant
in the medical group was blinded from their demo-
graphics and then purposively matched with an indi-
vidual of similar demographic information who
reported not having a medical condition. When match-
ing, all participant outcome data were blinded. In
this sample, the average age for the medical condition
groupwas 39 years (� 11.41), and 83.6% of participants
were female. Similarly, the purposively matched con-
trol cohort had a mean age of 39 years (� 11.3), and
83.6% of participants were female.

Measures

The Warwick–Edinburgh Mental Well-being Scale
(WEMWBS; Tennant et al. 2007) is a 14-item measure,
which covers both hedonic and eudaimonic facets of
mental health. The positively worded items capture
various concepts ofwell-being including positive affect,
psychological functioning, and interpersonal relation-
ships. It is proposed that higher scores are indicative
of greater well-being.

The Depression, Anxiety, and Stress Scale – 21
(DASS-21; Lovibond & Lovibond, 1995) is composed
of three varying subscales, with each scale measuring
self-reported depression, anxiety, and stress.

The Effects of COVID-19 Questionnaire (ECQ; Burke
et al. 2020) is a 34-item tool that is designed to measure
individuals’ perception of COVID-19-related stresses
and associated gratitude. This measure contains four
subscales: Personal Stress (items 1–13), Parenting
Stress (items 14–21), Older Aging Parent Stress (22–
25), and Gratitude (26–34) in which respondents must
choose from five response options (see Supplementary
Material 1). Within the ECQ subscales, the ranges for
Personal Distress are Normal 0–12; Mild 13–19;
Moderate 20–26; Severe 27–33; Extremely Severe >34.

The Brief Illness Perception Questionnaire (BIPQ;
Broadbent et al. 2006) is a 7-itemscale designed to rapidly
assess both the emotional and cognitive representation
of illness, and has been adapted for use with COVID-
19 (see supplementary information for BIPQ questions).

Data analysis plan

An independent samples t-test was used to analyse
scores of the WEMWBS and the ECQ, whilst multivari-
ate analyses of variance (MANOVA)were conducted to
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analyse scores of the DASS-21 and BIPQ. Multiple lin-
ear regressions were conducted as an exploratory
analysis to determine whether levels of anxiety were
predicted based on responses of the WEMWBS and
the BIPQ. Participants with medical conditions were
further stratified based on the number of medical mor-
bidities thatwere present and the associated clinical fea-
tures (Guan et al. 2020), see Supplementary Fig. 1. A post
hoc MANOVA analysis was conducted to determine if
there was a differential effect present based on condi-
tion type with Bonferroni correction. An alpha level
of .05 was set for significance testing, with Bonferroni
adjustment considered where relevant (adjusted
p-value for significance threshold is p< .025). Outliers
were removed when preliminary analyses indicated
violations of the assumptions of linearity, multicolli-
nearity, and homogeneity of variance–covariance
matrices. The assumption of homogeneity of variance
was satisfied.

Results

Effects of COVID-19 Questionnaire (ECQ)

An independent samples t-test was conducted to com-
pare levels of gratitude between groups. Therewas a sig-
nificant difference in scores (t(243)= 3.46, p� .001) with
participants in the medical condition group (M= 17.21,
SD= 6.69) scoring lower than those in the control (M=
20, SD= 5.91). The magnitude of the differences in the
means (mean difference= 2.79, 95% CI: 4.38−1.2) was
small (Cohen’s d= .43, 95% CI: .18−.68).

An independent samples t-test was conducted to
compare levels of personal stress between groups.
There was no significant difference in scores
(t(249.61)= 1.13, p= .260).

Depression, Anxiety, Stress Scale (DASS-21)

Aone-waybetween-groupsMANOVAwas conducted to
determine if participants with a medical condition and in
the control group differed in scores of the DASS-21. There
was a statistically significant difference between groups
on the combined dependent variable (Wilks’
Lambda= .96, F(3, 226)= 3.35, p< .05, partial eta squared
= .043).As canbe seen inTable 1, individualswith amedi-
cal condition reported significantly higher levels of anxi-
ety compared to the control group. According to the
DASS-21 classification, mean anxiety scores fall within
the mild (8–9) to moderate (10–14) clinical ranges in the
control and medical groups, respectively.

Brief Illness Perception Questionnaire (BIPQ)

Aone-waybetween-groupsMANOVAwas conducted to
determine if participants with a medical condition and in
the control group differed on measures of self-reported

illness perception. There was a statistically significant dif-
ference between groups on the combined dependent
variable (Wilks’ Lambda= .94, F(7, 246)= 2.06, p< .05,
partial eta squared= .056). As can be seen in Table 1, indi-
viduals with a medical condition scored significantly
higher on items 5 (concern) and 7 (emotional representa-
tion) of the BIPQ (see supplementary material 2).

Multiple linear regression

As significant differences were found between groups
on BIPQ subscales, a standard multiple regression
analysis was performed as an exploratory analysis to
assess whether being concerned about the pandemic
(concern), peoples’ perception of how COVID-19 has
affected them emotionally (emotional representation),
and measures of self-reported well-being were signifi-
cantly associated with scores of the DASS-21 Anxiety
subscale. The ECQ subscales were considered as out-
come variables, and therefore not included. In themedi-
cal condition group, participants’ concern of how
COVID-19 was affecting them emotionally and scores
of self-reported well-being revealed significance, as
shown in Table 2. However, only well-being scores
revealed a significant association with the criterion
variable in the control group (see Table 2). The model
as a whole explained 15.4% of the variance in anxiety
scores in the medical condition group (F(3,108)= 6.58,
p< .001) and 10.7% of the variance in the control group
(F(3,104)= 4.14, p< .01).

The Warwick–Edinburgh Mental Well-Being Scale
(WEMWBS)

An independent samples t-test was conducted to com-
pare total scores of the WEMWEBS between groups.
There was no significant difference in scores
(t(254)= 1.14, p= .255).

Post hoc analyses

One-way ANOVA analyses were conducted for the
WEMWBS and the ECQ subscales to compare whether
participants’ scores varied based on condition type. A
multiple regression was also conducted to examine
whether condition type was a significant predictor of
DASS-21 anxiety scores. Within the medical group,
16.8% have more than one medical condition. There
were no statistically significant findings nor differential
effects found based on condition type. Supplementary
Fig. 1 shows the distribution of medical conditions
within the group. Of note, respiratory disorders were
the highest self-reported medical morbidity.

Discussion

Adverse psychological effects are commonly expressed at
the beginning of a lockdown and in response to a
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pandemic (Xiong et al. 2020; Xiao et al. 2020). This can be
due to a number of factors such as the lockdown itself or
the risk of contagion. Significant groupdifferences in anxi-
ety scores were of small effect size (ηp2= .04) with mean
scores in the medical group (10.26 ± 2.89) falling at the
lower end of the moderate range (10–14) for clinical
severity. The medical condition cohort reported lower
feelings of gratitude and also had higher levels of concern
about COVID-19 and how the pandemic was affecting
them emotionally. Of note, when compared to healthy
controls, participants with a medical condition did not

significantly differ on measures of subjective well-being
and personal distress. Participants’ perception of how
the pandemic affects them emotionally was significantly
associated with anxiety, over and above stress, and
depression. This pattern of findings is consistentwith pre-
vious research indicating that worry of a novel virus is
related to psychological distress; however, it is important
to acknowledge that participants with a medical condi-
tion appear relatively psychologically healthy, with the
exception of anxiety and gratitude subscales (Xiong
et al. 2020). Grateful individuals often report greater

Table 1. MANOVA results for the DASS-21 and BIPQ

Variable Group N M SD F p ηP2

DASS-21
Depression Medical 113 11.27 3.43 0.51 0.48 0.002

Control 116 10.95 3.46
Anxiety Medical 113 10.26 2.89 8.48* 0.004 0.04

Control 116 9.22 2.52
Stress Medical 113 13.12 3.67 1.55 0.21 0.005

Control 116 12.59 3.67
BIPQ
Item 1 (consequences) Medical 128 6.88 1.97 0.08 0.79 0

Control 125 6.95 2.06
Item 2 (timeline) Medical 128 6.65 1.53 1.38 0.24 0.005

Control 125 6.42 1.51
Item 3 (personal control) Medical 128 5.01 2.09 1.61 0.21 0.006

Control 125 5.36 2.32
Item 4 (treatment) Medical 128 4.13 2.08 2.15 0.14 0.008

Control 125 4.52 2.21
Item 5 (concern) Medical 128 7.77 1.71 6.76** 0.01 0.026

Control 125 7.15 2.08
Item 6 (identity) Medical 128 8.9 1.68 0.43 0.51 0.002

Control 125 8.76 1.66
Item 7 (emotional representation) Medical 128 7.55 2.11 4.67** 0.03 0.018

Control 125 6.96 2.27

ηp2, partial eta squared. Item brackets (e.g. consequences) refer to each dimension of illness perception the BIPQ assesses.
* p< .01, ** p< .05.

Table 2. Multiple regression model predicting DASS-21 anxiety scores

Group R2 Adj R2 β B SE p CI 95% (B)

Model Medical Control .154***
.107**

.131***
.081**

BIPQ Q5 Medical −.02 −.03 .18 .86 −.39/.33
Control .06 .08 .15 .58 −.22//.39

BIPQ Q7 Medical .29** .42 .16 .008 .11/.73
Control .16 .23 .16 .14 −.08/.54

WEMWBS Medical −.24** −.09 .03 .009 −.16/−.02
Control −.22* −.07 .03 .02 −.14/−.01

R2, R-squared; Adj. R2, Adjusted R-squared; β, standardised beta value; B, unstandardised beta value; SE, Standard errors of B; CI 95% (B), 95% confidence
interval for B; n= 398; Statistical significance: *p< .05; **p< .01; ***p< .001.

Comorbidity and COVID-19 275

https://doi.org/10.1017/ipm.2021.37 Published online by Cambridge University Press

https://doi.org/10.1017/ipm.2021.37


physical health, however, further research is recom-
mended to better interpret the direction of results found
in this study (Hill et al. 2013). Anxiety and depression
are common in a wide range of medical conditions; how-
ever, post hoc analyses revealed that there was no signifi-
cant differential effect between participant scores based
on the condition type, despite the majority of participants
with a medical condition having respiratory-related ill-
nesses, as shown in Supplementary Fig. 1(Lenzo et al.
2020; Swartz & Jantz, 2014).

This study contributes to, and supports, existing
research showing that those with an ongoing medical
condition are more prone to worry and concern
(Wheaton et al. 2012; Özdin & Bayrak Özdin, 2020;
Hao et al. 2020). However, the findings of this study
have to be seen in the light of some limitations. The
unequal gender amount in both groups makes it diffi-
cult to generalise results, furthermore, the cross-sec-
tional design is limited to a single time point and
thus research is needed to evaluate whether these
effects are sustained over time, and/or fluctuate with
the pandemic infection and mortality rates. Post hoc
analyses may also have been underpowered and there-
fore unable to capture group effects based on the low
sample size available when participants were sub-
stratified by condition type.

It is evident that a pandemic brings uncertainty and
fear in peoples’ lives (Taylor & Asmundson, 2004;
Taylor, 2019). In spite of inflated changes in anxiety
levels, those with existing medical conditions appear
psychologically healthywhen compared to thosewithout
a medical diagnosis at this time. It is important for
research to evaluate perpetuating, protective, and predic-
tive factors in order to consider specific interventions
for vulnerable populations and those who require
them most.
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Martin S, Butler L, Tully MA (2020). Correlates of
symptoms of anxiety and depression and mental
wellbeing associated with COVID-19: a cross-sectional
study of UK-based respondents. Psychiatry Research 291,
113138.

Swartz JA, Jantz I (2014). Association between nonspecific
severe psychological distress as an indicator of serious mental
illness and increasing levels of medical multimorbidity.
American Journal of Public Health 104, 2350–2358.

Taylor S (2019). The psychology of pandemics: Preparing for the
next global outbreak of infectious disease. Cambridge Scholars
Publishing: Newcastle upon Tyne.

Taylor S, Asmundson GJG (2004). Treating Health Anxiety:
A Cognitive-behavioral Approach. Guilford Press: New York,
NY.

Tennant R, Hiller L, Fishwick R, Platt S, Joseph S, Weich
S, Parkinson J, Secker J, Stewart-Brown S (2007). The
Warwick-Edinburgh Mental Well-being Scale
(WEMWBS): development and UK validation. Health and
Quality of Life Outcomes 5, 63.

Wang C, Pan R, Wan X, Tan Y, Xu L, McIntyre RS,
Choo FN, Tran B, Ho R, Sharma VK, Ho C (2020).
A longitudinal study on the mental health of general
population during the COVID-19 epidemic in China.
Brain, behavior, and immunity 87, 40–48.

Wheaton MG, Abramowitz JS, Berman NC, Fabricant LE,
Olatunji BO (2012). Psychological Predictors of Anxiety
in Response to the H1N1 (Swine Flu) Pandemic. Cognitive
Therapy and Research 36, 210–218.

Xiao H, Zhang Y, Kong D, Li S, Yang N (2020). The
Effects of Social Support on Sleep Quality of Medical
Staff Treating Patients with Coronavirus Disease 2019
(COVID-19) in January and February 2020 in China.
Medical Science Monitor: International Medical Journal of
Experimental and Clinical Research 26, e923549.

Xiong J, Lipsitz O, Nasri F, Lui LMW, Gill H, Phan L,
Chen-Li D, Iacobucci M, Ho R, Majeed A, McIntyre RS
(2020). Impact of COVID-19 pandemic on mental health
in the general population: a systematic review. Journal of
Affective Disorders 277, 55–64.

Yu H, Feng Z, Uyeki TM, Liao Q, Zhou L, Feng L, Ye M,
Xiang N, Huai Y, Yuan Y, Jiang H, Zheng Y, Gargiullo
P, Peng Z, Feng Y, Zheng J, Xu C, Zhang Y, Shu Y,
Wang Y (2011). Risk Factors for Severe Illness with 2009
Pandemic Influenza A (H1N1) Virus Infection in China.
Clinical Infectious Diseases 52, 457–465.

Comorbidity and COVID-19 277

https://doi.org/10.1017/ipm.2021.37 Published online by Cambridge University Press

https://doi.org/10.1017/ipm.2021.37

	Comorbidity and COVID-19: investigating the relationship between medical and psychological well-being
	Introduction
	Methods
	Inclusion and exclusion
	Participants
	Measures
	Data analysis plan

	Results
	Effects of COVID-19 Questionnaire (ECQ)
	Depression, Anxiety, Stress Scale (DASS-21)
	Brief Illness Perception Questionnaire (BIPQ)
	Multiple linear regression
	The Warwick-Edinburgh Mental Well-Being Scale (WEMWBS)
	Post hoc analyses

	Discussion
	Conflicts of interest
	Ethical standards
	Financial support
	Supplementary material
	References


