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Factors associated with
worsened clinical symptoms of
psoriasis and disease-related
quality of life during the
COVID-19 lockdown: A
cross-sectional study

Julius Burkauskas1, Margarita Slabadiene2,

Aurelija Podlipskyte1* and Vesta Steibliene1,2

1Laboratory of Behavioral Medicine, Neuroscience Institute, Lithuanian University of Health

Sciences, Palanga, Lithuania, 2Psychiatry Clinic, Lithuanian University of Health Sciences, Kaunas,

Lithuania

Objective: In this cross-sectional study, we aimed to evaluate the factors

associated with psoriasis symptomworsening and impaired quality of life (QoL)

in individuals with psoriasis during the COVID-19 pandemic lockdown.

Methods: During the second COVID-19 national lockdown (January–April

2021) in Lithuania, individuals diagnosed with psoriasis were invited to fill in an

anonymous online survey including sociodemographic and life-style factors,

psoriasis-related clinical symptoms, the Dermatology Life Quality Index (DLQI)

and the Patients’ Health Questionnaire (PHQ).

Results: A total of 297 respondents completed the survey. The majority

of them (52.5%) reported worsened clinical symptoms of psoriasis during

the COVID-19 lockdown period. In total, 43.1% of responders reported

significant depressive symptoms (PHQ-9 ≥ 10) and 23.6% reported impaired

disease-related QoL (DLQI > 10). The strongest predictor of psoriasis

symptoms worsening was the need for changes in psoriasis treatment, with an

odds ratio (OR) of 2.73 (95% CI 1.37–5.44, p = 0.004) and decreased income

(OR = 2.33, 95% CI 1.30–4.17, p = 0.004). The strongest predictor of impaired

QoL was male sex (OR = 3.35, 95% CI 1.70–6.59, p < 0.001). Contribution of

specific depressive symptoms was evident for both models.

Conclusion: Worsening of psoriasis symptoms during the COVID-19

lockdownwas associated with decreased income, psoriasis treatment changes

and depression symptoms. Impaired QoL was associated with male sex,

symptom worsening and depression. Specific depression symptoms may

have contributed to more symptom worsening and impaired QoL than the

depressive symptomatology as a whole.
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Introduction

Coronavirus disease 2019 (COVID-19) outbreak, with

lockdown periods and strict quarantine requirements, and

the fear of being infected and transmitting the disease, led

to significant life style changes, that were associated with

psychological distress and the risk of deterioration of mental

health (1, 2). During the COVID-19 lockdowns, a considerable

number of subjects with somatic illnesses may have found it

more difficult to access health care services and receive their

usual treatment, leading to deterioration of clinical symptoms

(3–5). Overall, the COVID-19 pandemic lockdown has affected

many people with somatic conditions, as well as patients’

psychological wellbeing and quality of life (QoL) (6); individuals

with psoriasis were no exception (7).

Psoriasis is a chronic, papulosquamous, multisystem

inflammatory skin disease (8) with a prevalence varying globally

from 0.5 to 11.4% and affecting over 125 million people

worldwide (9, 10). Psoriasis is known to be associated with
multiple metabolic, arthritic and cardiovascular comorbidities

(11), seriously diminishes patients’ QoL (12), and might be
regarded as life-altering and stigmatizing (13). There are

significant correlations between psychological distress and
clinical severity of psoriasis symptoms (14, 15). Risk factors,

such as stress, lifestyle changes, smoking, alcohol use and mental
distress symptoms such as depression and anxiety could trigger

psoriasis onset and also contribute to the need for prolonged

treatment, or even cause treatment resistance (16–19).

Psoriasis is a benign disease, and as such does not affect

patients’ survival; however, it has a profound impact on

individuals’ disease-related QoL (20). Previous studies have

shown that factors associated with impaired psoriasis-related

QoL are longer duration of the disease, specific somatic

symptoms such as itch and pain, which lead to worse physical

functioning. However, in some studies, QoL was unrelated

to disease severity; the strongest relationships with QoL were

found for disease perception and stress coping habits (21–

24). However, it is still unclear how these factors might have

contributed to disease symptom worsening and impaired QoL

during the COVID-19 pandemic.

The COVID-19 pandemic posed as an additional stressor for

individuals with psoriasis, and a number of factors associated

with the burden of the pandemic may have contributed to the

worsening of disease symptoms and impaired QoL. For example,

changes in family status during the COVID-19 pandemic may

have affected individuals’ ability to cope with stress, as having

a significant other may have acted as a form of support

during difficult times, thus preventing disease symptoms from

worsening or QoL impairment. Education has been shown

to be a protective factor for impaired QoL; however, it is

unlikely that this factor directly contributed to disease symptom

worsening. Specific factors associated with COVID-19 posed

changes such as physical isolation, higher intensity of work

load, and reduced income may have contributed to symptom

worsening and impaired QoL. These factors have been shown

to greatly contribute to mental distress, mainly depression,

associated with the COVID-19 pandemic (25). Furthermore,

due to increased mental distress during COVID-19, many have

sought psychological/psychotherapeutic help and started the use

of psychotropic medications (26, 27). Disease-specific factors,

such as the duration of illness and available treatment options,

were considered as factors that might have contributed to disease

symptom worsening and impaired QoL during the COVID-

19 pandemic. We also expected that previously-identified risk

factors, such as greater age, female sex (28), and depression

symptoms would be associated with greater psoriasis symptom

worsening and impaired QoL.

We designed a study that allowed us to investigate

the factors contributing to disease symptom worsening and

impaired QoL in individuals with psoriasis during the COVID-

19 pandemic lockdown. We expected that younger age and

female sex would be associated with both disease symptom

severity and impaired QoL. However, we expected that

various aspects of patients’ lives, including lower education

levels, decreased income, relationships and other previously-

identified risk factors (29) would be significantly associated

with impaired individuals’ psoriasis-related QoL, but not with

worsened psoriasis symptoms (30). We expected that clinical

markers such as psychotropic medication usage or change in

psoriasis treatment regime would be significantly associated

with worsening psoriasis condition. Taking into account

results from previous studies (31), we also hypothesized that

individuals’ depression symptom severity would be associated

with both worsened clinical symptoms of psoriasis and

impaired health-related QoL. Our exploratory aim was to

investigate the association of specific depression symptoms with

worsened clinical symptoms of psoriasis and impaired disease-

related QoL.

Materials and methods

Procedure

Adult (over 18 years) subjects with a psoriasis diagnosis were

invited to participate in this study and fill in an anonymous

online survey. Information about the study and an invitation

for participation was provided by the study researchers, sharing

information about the study and the link to the online survey

to primary care physicians and to a number of psoriasis patient

social media groups. Inclusion criteria for the study were:

adult (over 18 years old) subjects with a diagnosis of any

type of psoriasis at any time during their life. This cross-

sectional study was conducted between January and April 2021,

during the second COVID-19 lockdown period in Lithuania.

The study procedures were approved by the Bioethics Center

Frontiers inMedicine 02 frontiersin.org

https://doi.org/10.3389/fmed.2022.1027853
https://www.frontiersin.org/journals/medicine
https://www.frontiersin.org


Burkauskas et al. 10.3389/fmed.2022.1027853

of the of Lithuanian University of Health Sciences (Approval

no. BEC-LSMU (R)-19, January 21, 2021). Before starting the

survey, participants had to provide online informed consent

to participate in the study by ticking the appropriate answer

“agree/disagree.” Of the 306 respondents who accepted the

invitation and completed the survey, data from nine surveys

were excluded from the final analysis due to not having

a confirmed clinical diagnosis of psoriasis. There were no

significant differences among the included and excluded subjects

in terms of age or sex (p > 0.05). Otherwise, there were no

missing data in our dataset and the remaining sample of 297

was comprised of the individuals who fully completed the

questionnaire. However, the engagement rate for accessing the

questionnaire was not monitored.

The minimal study sample size needed to detect a significant

difference between the means of two groups of subjects with

psoriasis with different disease-related QoL, with 80% power

at the 5% level of significance, was calculated to be 186

participants (32).

Methods

The survey was composed of three parts. The first part

of the survey asked individuals for sociodemographic and

life-style factor information, evaluating possible triggers and

risk factors for exacerbation of psoriasis symptoms. This

included respondents’ age, marital status, education, work

and leisure activities, income and income change during the

COVID-19 lockdown. Also included was information about

clinical manifestations of psoriasis (confirmation of psoriasis

diagnosis, psoriasis-related clinical symptoms, duration of

the disease, and treatment methods) and changes in mental

health symptoms, and initiation or change in psychotropic

medications and/or psychotherapeutic interventions during

the COVID-19 lockdown period. The psoriasis symptom

worsening was assessed using a single question “During the

COVID-19 pandemic (since approximately March 2020), have

the symptoms caused by psoriasis changed” with possible

answer ranging from “0” “symptoms got better” to “5”

“significantly worsened symptoms”. More information about

questions provided for the study participants can be found in

the Supplementary material.

In the next two parts of the evaluation, two standardized

questionnaires were used: the Dermatology Life Quality

Index (DLQI) (33) and the Patients’ Health Questionnaire-9

(PHQ-9) (34, 35).

DLQI

The DLQI questionnaire is the first dermatological QoL

questionnaire, published in 1994 (33). This questionnaire is used

to measure the impact of most dermatological diseases on the

health-related QoL of an affected person. The aim of the use

of this questionnaire in the current study was to assess the

effect of the severity of psoriasis on the patient’s disease-related

QoL over the past week. This is a self-reported questionnaire,

which consists of 10 short questions that assess the following

areas of the patient’s life due to their skin condition during

the last week: physical symptoms and feelings; daily activity;

leisure time; work/school/studies; personal relationships with

friends/relatives/partners; and treatment. Each question of

the DLQI questionnaire was scored on a four-point Likert

scale: very much/yes-3, a lot-2, a little-1, and not at all/not

relevant/question unanswered/no-0. The final score of the

questionnaire is the sum of the scores of all questions, with

a maximum score of 30 points. Over a threshold score of

DLQI > 10, individuals are considered to have moderately-to-

severely impaired QoL. The higher the final score, the lower

the patient’s disease-related QoL. The internal consistency of

the questionnaire in this sample is considered to be good

(Cronbach’s alpha 0.895).

PHQ-9

The PHQ-9 is a brief self-rated questionnaire, which is part

of the PHQ for the assessment of the severity of depressive

symptoms during the past 2 weeks. The questionnaire consists

of nine items that fit the Diagnostic and Statistical Manual-IV

diagnostic criteria for major depressive disorder (34, 35). For

each question, one of the four responses should be marked to

describe how often the symptom in question has occurred in the

last 2 weeks, with each of the nine items scored according to a

Likert scale from 0 (“not at all”) to 3 (“nearly every day”). The

severity of depressive symptoms was assessed by the sum of the

scores of the nine items, and ranges from 0 to 27, where higher

scores indicatemore severe depressive symptoms. A threshold of

≥10 for the PHQ-9 was considered to indicate an increased risk

for depression (35). There was an additional question that asked

the respondent to assess how the depressive symptoms were

affecting their everyday life, work activities or communication

with other people, with self-ratings of: “not difficult at all”,

“somewhat difficult”, “very difficult”, and “extremely difficult”.

The internal consistency of the scale in this study sample is

considered to be good (Cronbach’s α 0.901).

Statistical analysis

The data were analyzed with SPSS Version 27.0.0 (IBM,

USA). Mann-Whitney U test were used to examine the

continuous variables, and chi-square tests were used to test the

categorical variables.

The differences in sociodemographic, clinical and life-

style factors, and mental distress symptoms reported by

individuals who experienced worsened psoriasis symptoms
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and those who did not experience any change in symptoms

were assessed. Mann-Whitney U test were applied to compare

PHQ-9 and DLQI scores, and chi-square tests were used

for comparisons in terms of sex, family status, education,

activity in relation to the COVID-19 lockdown, intensity

of workload, income, duration of psoriasis, treatment

of psoriasis, the need for changes in psoriasis treatment

during the COVID-19 lockdown, and whether they had

to seek psychological/psychotherapeutic help. The same

comparisons were later performed in individuals who reported

impaired disease-related QoL (threshold score of DLQI >

10) vs. individuals with psoriasis who experienced only mild

impairment in their health-related QoL (DLQI≤ 10) during the

COVID-19 pandemic. This comparative analysis was conducted

in order to investigate possible significant differences between

the two groups and identify those variables that might play a

role in psoriasis symptom worsening and impaired QoL during

the COVID-19 pandemic.

Two separate logistic regression analyses were

then performed to investigate associations between

sociodemographic factors, life-style factors and mental

distress symptoms, and worsened psoriasis symptoms and

impaired health-related QoL. The response variable for the first

regression model was worsened psoriasis symptoms (classified

as 0, “no change or better” or 1, “worsened”), whereas, for the

second regression model, the response variable was health-

related QoL (classified as 0, “satisfactory QoL (DLQI ≤ 10)” or

1, “moderate-to-severe impairment of QoL (DLQI > 10)”.

At the final stage, we performed logistic regression analyses

(stepwise method) to determine whether specific PHQ-9 items

predicted psoriasis symptomworsening and impaired QoLmore

precisely compared to the total score of the scale.

Results

Sociodemographic and
clinical characteristics

The final sample comprised 297 individuals with psoriasis

who completed the survey. Table 1 shows the sociodemographic,

clinical and life-style factors, and mental distress characteristics

of the individuals overall and by group. The age of the

individuals ranged from 18 to 69 years old (M = 34; SD =

10), and the majority were female (n = 232; 78.1%). Most

of the sample were highly educated, with at least a bachelor’s

degree (>15 years of studies) (n = 173; 58.6%), and with

stable or increased income during the pandemic (n = 211;

71.1%). A considerable number of individuals reported over

5 years of history of psoriasis (n = 239; 80.5%), and most

of the participants were receiving topical treatment (n =

213; 71.7%) including direct application of topical drugs onto

skin rashes (including emollients, moisturizers, vitamin D3

derivatives, retinoids, glucocorticoids, calcineurin inhibitors,

anti-interleukin 8 [IL-8] monoclonal antibodies, and coal

tar preparations).

A total of 52 (17.5%) individuals reported starting

use of psychotropic medications or increasing their

dosage and 31 (10.4%) individuals reported seeking

psychological/psychotherapeutic help during the COVID-

19 pandemic. Almost half of the individuals responding to the

survey reported significant depression symptoms (PHQ-9 ≥ 10,

n = 128; 43.1%). Impaired disease-related QoL was reported by

a smaller number of individuals (DLQI > 10, n= 70; 23.6%).

Worsening of psoriasis symptoms

Decreased activity in relation to the COVID-19 lockdown

was found among those who reported worsened psoriasis

symptoms [χ2(1, N = 297) = 8.84, p = 0.003; N = 156], with

a greater proportion of respondents with limited activity or

self-isolation (n = 104, 66.7%) reporting worsened symptoms

compared to those with unlimited activity (n= 52; 33.3%).

Decreased income was also among the factors related to

worsened psoriasis symptoms [χ2(1, N = 297) = 14.43, p =

0.001], together with the need for changes in psoriasis treatment

during the COVID-19 lockdown [χ2(1, N = 297) = 12.23, p

< 0.001], and starting the use of psychotropic medications or

increasing their dosage [χ2(1, N= 297)= 7.06, p= 0.009].

The median score on the PHQ-9 was 9.0 (range: 4.0–14.0),

with individuals with worsened psoriasis symptoms (median

11.5; range: 7.0–16.0 showing significantly higher values than

those who experienced no change in their symptoms (median

5; range: 2.0–10.5), [z(295)=-6.10, p < 0.001, d= 0.76].

TheDLQI scores were also significantly higher in individuals

with worsened psoriasis symptoms (median 7.5; range: 3.0–13.0)

in comparison to individuals who reported no such changes

(median 2.0; range 1.0–6.5), [z(295)=-3.95, p< 0.001, d= 0.42].

Impaired health-related QoL

A sex difference was found among those who reported

impaired QoL [χ2(1, N= 297)= 8.24, p < 0.004; N= 70], with

a greater proportion of female (n = 46; 65.7%) than male (n =

24, 34.3%) participants reporting QoL impairment.

The group with impaired disease-related QoL (based on the

DLQI threshold score of >10) comprised a higher number of

individuals who needed to change psoriasis treatment during

the COVID-19 lockdown [χ2(1, N = 297) = 5.91, p < 0.015],

needed to seek psychological/psychotherapeutic help [17.1 vs.

8.4%, χ2(1, N = 297) = 4.41, p = 0.036], and who had a higher

severity of depressive symptoms [PHQ-9 total score (median

12.0; range 8.0–17.0) vs. (median 7.0; range: 3.0–13.0), z(295) =

−4.21, p < 0.001, d= 0.50].
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TABLE 1 Changes in clinical symptoms of psoriasis and disease-related quality of life during the COVID-19 lockdown in relation to sociodemographic and life-style factors, and mental symptoms.

All, n = 297
(100%)

Psoriasis
symptoms

improved/ not
changed n = 141

(47.5%)

Psoriasis
symptoms

worsened n =

156 (52.5%)

z/χ2 p DLQI ≤ 10,
n = 227
(76.4%)

DLQI > 10,
n = 70
(23.6%)

z/χ2 p

Age, years; median (IQR) 33.0 (27.0–40.0) 33.0 (28.0–39.0) 32.0 (25.3–40.0) −0.82 0.23 33.0 (27.0–40.0) 31.0 (27.0–40.0) −0.37 0.71

Sex, n (%) 2.09 0.1672 8.24 0.004

Male 65 (21.9) 36 (25.5) 29 (18.6) 41 (18.1) 24 (34.3)

Female 232 (78.1) 105 (74.5) 127 (81.4) 186 (81.9) 46 (65.7)

Family status, n (%) 2.47 0.2971 2.33 0.36

Lives as a couple 230 (77.4) 111 (78.7) 119 (76.3) 177 (78.0) 53 (75.7)

Single 38 (12.8) 14 (9.9) 24 (15.4) 26 (11.5) 12 (17.1)

Lives with family members 29 (9.8) 16 (11.3) 13 (8.3) 24 (10.6) 5 (7.1)

Education, n (%) 3.67 0.4572 3.58 0.47

≤ 10 years 26 (8.8) 8 (5.7) 18 (11.5) 17 (7.5) 9 (12.9)

11–12 years 35 (11.8) 16 (11.3) 19 (12.2) 26 (11.50) 9 (12.9)

13–14 years 63 (21.2) 31 (22.0) 32 (20.5) 46 (20.3) 17 (24.3)

15–16 years 97 (32.7) 50 (35.5) 47 (30.1) 76 (33.5) 21 (30.0)

> 16 years 76 (25.6) 36 (25.5) 40 (25.6) 62 (27.3) 14 (20.0)

Activity in relation to the
COVID-19 lockdown, n (%)

8.84 0.003 0.69 0.41

Unlimited 123 (41.4) 71 (50.4) 52 (33.3) 97 (42.7) 26 (37.1)

Limited/self-isolation 174 (59.2) 70 (49.6) 104 (66.7) 130 (57.3) 44 (62.9)

Intensity of workload, n (%) 1.18 0.29 0.94 0.33

Increased 76 (25.6) 32 (22.7) 44 (28.2) 55 (24.2) 21 (30.0)

Decreased/not changed 221 (74.4) 109 (77.3) 112 (71.8) 172 (75.8) 49 (70.0)

Income, n (%) 14.43 0.001 2.98 0.08

Decreased/no income 86 (29.0) 26 (18.4) 60 (38.5) 60 (26.4) 26 (37.1)

Increased/not changed 211 (71.0) 115 (81.6) 96 (61.5) 167 (73.6) 44 (62.9)

Duration of psoriasis, n (%) 0.59 0.75 3.88 0.14

< 1 year 17 (5.7) 7 (5.0) 10 (6.4) 15 (6.6) 2 (2.9)

1–5 years 41 (13.8) 18 (12.8) 23 (14.7) 35 (15.4) 6 (8.6)

(Continued)
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TABLE 1 (Continued)

All, n = 297
(100%)

Psoriasis
symptoms

improved/ not
changed n = 141

(47.5%)

Psoriasis
symptoms

worsened n =

156 (52.5%)

z/χ2 p DLQI ≤ 10,
n = 227
(76.4%)

DLQI > 10,
n = 70
(23.6%)

z/χ2 p

> 5 years 239 (80.5) 116 (82.3) 123 (78.8) 177 (78.0) 62 (88.6)

Treatment of psoriasis, n (%) 13.34 0.02 2.13 0.83

Combination therapya 15 (5.1) 6 (4.3) 9 (5.8) 11 (4.8) 4 (5.7)

Topical therapyb 213 (71.7) 91 (64.5) 122 (78.2) 165 (72.7) 48 (68.6)

Systemic therapyc 23 (7.7) 12 (8.5) 11 (7.1) 18 (7.9) 5 (7.1)

Biologic therapyd 9 (3.0) 8 (5.7) 1 (0.6) 7 (3.1) 2 (2.9)

Phototherapye 18 (6.1) 11 (7.8) 7 (4.5) 14 (6.2) 4 (5.7)

Do not use any treatment 19 (6.4) 13 (9.2) 6 (3.8) 12 (5.3) 7 (10.0)

Need for changes in psoriasis
treatment during the
COVID-19 lockdown, n (%)

12.23 <0.001 5.91 0.02

Yes 59 (19.9) 16 (11.3) 43 (27.6) 38 (16.7) 21 (30.0)

No 238 (80.1) 125 (88.7) 113 (72.4) 189 (83.3) 49 (70.0)

Started use of psychotropic
medications or increased their
doses, n (%)

52 (17.5) 16 (11.3) 36 (23.1) 7.06 0.009 36 (15.9) 16 (22.9) 1.81 0.18

Need to seek
psychological/psychotherapeutic
help, n (%)

31 (10.4) 10 (7.1) 21 (13.5) 3.21 0.09 19 (8.4) 12 (17.1) 4.41 0.04

DLQI

DLQI, total score; median
(IQR)

5.0 (2.0–10.0) 2.0 (1.0–6.5) 7.5 (3.0–13.0) −3.95 <0.001 3.0 (1.0–6.0) 15.0 (12.8–19.0) −8.93 <0.001

PHQ-9

PHQ-9, total score; median
(IQR)

9.0 (4.0–14.0) 5.0 (2.0–10.5) 11.5 (7.0–16.0) −6.10 <0.001 7.0 (3.0–13.0) 12.0 (8.0–17.0) −4.21 <0.001

PHQ-9 total score ≥ 10 128 (43.1) 38 (27.0) 90 (57.7) 28.54 <0.001 86 (37.9) 42 (60.0) 10.67 0.001

SD, Standard deviation; z, Mann-Whitney U test; χ2 , chi-squared test; DLQI, Dermatology Life Quality Index; PHQ-9, Patient Health Questionnaire-9.
aCombination therapy, more than one agent is prescribed; bTopical therapy, the direct application of topical drugs onto skin rashes (including emollients, moisturizers, vitamin D3 derivatives, retinoids, glucocorticoids, calcineurin inhibitors,

anti-interleukin 8 [IL-8] monoclonal antibodies, and coal tar preparations); cSystemic therapy, oral and injected medications that work throughout the entire body (including methotrexate, cyclosporine, acitretin, mycophenolic acid, hydroxyurea,

6-thioguanine, and other systemic agents); dBiologic therapy, biologic drugs designed to act on specific immune system targets, as TNFα (including etanercept, infliximab, adalimumab and certolizumab), IL-12/IL-23 (including ustekinumab), IL-17

(including secukinumab, ixekizumab and brodalumab) and IL-23 (including guselkumab, tildrakizumab and risankizumab); ePhototherapy, treatment that uses ultraviolet rays with in the UVA and UVB spectrum.
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TABLE 2 Multivariate regression analysis of factors associated with

subjectively worsened psoriasis symptoms, including both

sociodemographic factors and severity of depressive symptoms

(PHQ-9 total score).

Factors R² =
0.241

OR 95% CI p

Sex 1.24 0.66–2.30 0.50

Age 0.99 0.97–1.02 0.76

Activity in relation to
the COVID-19
lockdown

1.43 0.85–2.40 0.181

Income 2.33 1.30–4.17 0.004

Treatment of
psoriasis

0.87 0.74–1.03 0.12

Need for changes in
psoriasis treatment
during the COVID-19
lockdown

2.73 1.37–5.44 0.004

Started use of
psychotropic
medications or
increased their doses

1.25 0.60–2.60 0.55

PHQ-9 1.10 1.05–1.14 <0.001

95% CI, confidence interval; OR, odds ratio; PHQ-9, Patient Health Questionnaire-

9; Sex (male, 1/female, 2); Age (years); Activity in relation to the COVID-19

lockdown (Unlimited, 0/ Limited/self-isolation, 1); Income (Increased/not changed, 0/

Decreased/no income, 1); Need for changes in psoriasis treatment during the COVID-

19 lockdown (No, 0/ Yes, 1); Started use of psychotropic medications or increased their

doses (No, 0/ Yes, 1).

Predictors of worsened psoriasis
symptoms

Logistic regression to identify predictors of worsened

psoriasis symptoms (classified as 0, “no change” or 1,

“worsened”) included sex (1, “male”; 2, “female”), age,

activity in relation to the COVID-19 lockdown, income,

treatment of psoriasis, need for changes to psoriasis treatment

during the COVID-19 lockdown, starting use of psychotropic

medications or increasing their doses, and PHQ-9 (Table 2).

The strongest predictor of worsened symptoms was the need

for changes in psoriasis treatment during the COVID-19

lockdown, with an odds ratio (OR) of 2.73 (95% CI 1.37–

5.44, p = 0.004). The probability of symptom worsening

doubled with decreased income in comparison to stable or

increased income during the COVID-19 pandemic (OR =

2.33, 95% CI 1.30–4.17, p = 0.004). Depression symptoms

were also significantly associated with worsening of psoriasis

symptoms during the COVID-19 lockdown (OR = 1.10, 95%

CI 1.05–1.14, p < 0.001).

A stepwise logistic regression model for specific depression

items showed that the PHQ-9 item 2 “feeling down, depressed,

or hopeless” predicted symptom worsening even better than the

sum score of the PHQ-9, increasing the R2 by 0.282 (OR= 2.22,

95% CI 1.65–2.99, p < 0.001) (Supplementary Table 1S).

TABLE 3 Multivariate regression analysis of factors associated with

impaired disease-related quality of life (DLQI > 10) in patients with

psoriasis, including both sociodemographic factors and severity of

depressive symptoms (PHQ-9 total score).

Factors R² =
0.203

OR 95% CI p

Sex 3.35 1.70–6.59 <0.001

Age 0.99 0.97–1.03 0.90

Need for changes in
psoriasis treatment
during the COVID-19
lockdown

1.53 0.78–2.99 0.22

Need to seek
psychological/
psychotherapeutic
help

1.58 0.67–3.73 0.30

Psoriasis symptoms
worsened

3.22 1.66–6.24 <0.001

PHQ-9 1.07 1.02–1.16 0.008

95% CI, confidence interval; OR, odds ratio; PHQ-9, Patient Health Questionnaire-9;

Sex (female, 1/male, 2); Age (years); Need for changes in psoriasis treatment during the

COVID-19 lockdown (No, 0/ Yes, 1); Need to seek psychological/psychotherapeutic help

(No, 0/ Yes, 1); Psoriasis symptoms worsened (no change or better, 0/ worsened, 1).

Predictors of impaired QoL

Logistic regression on disease-related QoL (classified

as 0 “DLQI ≤ 10” or 1, “DLQI > 10”) included sex

(2, “male”; 1 “female”), age, the need for changes in

psoriasis treatment during the COVID-19 lockdown, need to

seek psychological/psychotherapeutic help, psoriasis symptoms

worsening, and PHQ-9 (Table 3). The strongest predictor was

male sex, which improved the chances of impaired QoL during

the COVID-19 lockdown in comparison to female sex (OR =

3.35, 95% CI 1.70–6.59, p < 0.001). The probability of being

attributed to the group with impaired QoL was also tripled if the

individual experienced worsened psoriasis symptoms during the

COVID-19 lockdown (OR= 3.22, 95% CI 1.66–6.24, p< 0.001).

Depression also contributed to the probability of impaired QoL

(OR= 1.07, 95% CI 1.02–1.16, p= 0.008).

A stepwise logistic regression model for specific depression

items showed that the PHQ-9 item 9 “Thoughts that you

would be better off dead, or of hurting yourself in some way”

predicted impaired QoL better than the sum score of the PHQ-

9, increasing the R2 by 0.231 (OR= 1.58, 95% CI 1.12–2.24, p=

0.010) (Supplementary Table 2S).

Discussion

In the current study, we aimed to investigate whether

sociodemographic and COVID-19 lockdown lifestyle factors

affected changes in clinical symptoms of psoriasis and psoriasis-

related QoL, and to evaluate the contribution of specific
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mental symptoms, such as depressive symptoms, in this process.

We found that the need for changes in psoriasis treatment

during the COVID-19 lockdown, decreased income, and

depression symptoms were the strongest predictors of psoriasis

symptom worsening. Psoriasis-related QoL during the COVID-

19 lockdown was associated with male sex, psoriasis symptoms

worsening, and depression symptoms. Specific symptoms of

depression, such as thoughts of feeling down, depressed or

hopeless, were associated with psoriasis symptom worsening,

while suicidal thoughts were associated with impaired psoriasis-

related QoL.

The main finding in this study was that the predictors for

worsened psoriasis symptoms during the COVID-19 lockdown

were limited to decreased income and the need for changes in

psoriasis treatment, starting use of psychotropic medications

or changing their doses, and higher severity of depressive

symptoms (36, 37). A similar web-based survey conducted in

China confirms our findings, revealing a similar conclusion;

as in this study, exacerbation of psoriasis was associated

with outdoor activity restriction and income loss (38). Some

people with psoriasis had stopped or changed their treatment

of psoriasis during the COVID-19 lockdown. The leading

reasons were perceived stress, fear, worry, depression, and

anxiety about the risk of being infected with COVID-19. These

data indicate a burden due to the COVID-19 pandemic in

people with psoriasis; worsening psoriasis is common and is

associated with poor mental health (39). Furthermore, studies

show that, in individuals with psoriasis, depression is associated

with increased risk of myocardial infarction, stroke and

cardiovascular death, especially during acute depression (40).

Overall, the strongest predictor of worsened psoriasis

symptoms during the COVID-19 lockdown was limited access

to health care (38), which caused difficulties in continuous

treatment for patients with chronic diseases, non-adherence

to treatment and adverse health outcomes. We observed a

consequent need to change psoriasis treatment in the current

study sample. Only 8% of individuals in our study sample

were receiving systemic psoriasis treatment during COVID-

19 period. However, it is estimated that around 17% of

individuals experiencing psoriasis symptoms ranging from

moderate to severe, require systemic treatment (41). No

possibilities to initiate such treatment due to lockdown might

have fueled individuals’ with psoriasis symptoms of depression

and impaired QoL.

Next, we tested factors associated with psoriasis-relatedQoL.

Our findings showed that predictors for impaired psoriasis-

related QoL were male sex, worsened psoriasis symptoms, and

higher severity of depressive symptoms.

A similar self-administered web-based questionnaire was

distributed through social media by Yeye Guo et al. (7). Authors

found that isolation, income loss and unemployment were

associated with impaired health-related QoL in patients with

skin diseases during the COVID-19 pandemic (7). Also, outdoor

activity restriction was significantly associated with anxiety,

depression and impaired QoL (7). Besides depression being one

of the strongest predictors of impaired QoL, our study does

not confirm the findings of Guo et al. (7). This discrepancy

may be explained by the fact that Guo et al. (7) did not use

psoriasis symptom worsening in their prediction models. It is

possible that the pathway between impaired psoriasis-related

QoL and reduced income and isolation is mediated via symptom

worsening. Thus, symptom worsening might be a mediating

factor in this process; however, investigation of a mediation

model was beyond the scope of our study.

Contrary to our hypothesis, male, but not female, sex

contributed to impaired psoriasis-related QoL. Results in the

scientific literature on the role of sex differences in psoriasis-

related QoL are somewhat contradictory, with some studies

showing no sex differences (21, 42), some reporting lower QoL

for females in comparison tomales (43, 44), and some suggesting

the opposite (45). However, in our study sample, we had more

males than females (21.5 vs. 10.3%) who were not receiving

treatment for psoriasis, and more males than females (13.8 vs.

4.3%) who were living alone during the COVID-19 pandemic.

These factors may have influenced the relationship between sex

and psoriasis-related QoL.

Besides well spotted factors in prediction modeling for

both psoriasis symptom worsening and impaired QoL, several

other characteristics should be considered in future studies

investigating aforementioned associations. COVID-19 period

was marked not only with increased numbers of depression but

also with anxiety disorders (46, 47) accompanied with certain

cognitive difficulties attributed to the COVID-19 infection (48)

or, such as inflexible thinking style, to personality features (49).

Several other characteristics, such as stigmatization (50, 51)

and alexithymia (52–57) have been shown to predict psoriasis

symptom worsening as well as impaired OoL. Unfortunately,

due to the brevity of our survey, we have not included these

factors which might have also contributed to the prediction of

symptom worsening and impaired QoL in our study design.

Lastly, we observed that some of the individual questions

of the PHQ-9 were even better than the whole questionnaire

in prediction modeling for both psoriasis symptom worsening

and impaired psoriasis-relatedQoL. The question about “Feeling

down, depressed, or hopeless” was associated with psoriasis

symptom worsening, while “Thoughts that you would be

better off dead, or of hurting yourself in some way” was

associated with impaired psoriasis-related QoL. The question

on being depressed summarizes a cardinal feature of the

mental disorder, which other studies have also shown to have

good psychometric characteristics in its prediction (58). As

expected, psoriasis symptom worsening was greatly affected by

depression symptoms, and thus the question on the particular

experience of being depressed predicted the probability of

symptom worsening. On the other hand, the question regarding

suicidal thoughts contributed most to impaired psoriasis-related
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QoL, besides male sex and psoriasis symptom worsening. This

symptom is common in depression, with a higher prevalence

in male than in female. Since male sex was one of the main

contributors to impaired psoriasis-related QoL, and more males

than female experienced suicidal ideation (12.3 vs. 3.4%, based

on the PHQ-9 question) more than half of the days, we believe

that question on suicidal ideation added more to the model than

indicating a general feeling of depression, which was common in

both males and females.

The limitations of the study included the selection

bias associated with online surveys and recall bias of

patient-reported outcomes. Thus the reader has to take into

account that we assessed subjectively experienced symptom

worsening rather than the objective clinical documentation of

psoriasis exacerbation. Furthermore, to identify any treatment

changes we used generally phrased item “Did you have your

medical treatment of psoriasis changed during the COVID-

19 pandemic”. This phrasing precludes identifying whether

treatment change was related to the pandemic (e.g., restricted

access to care) or a result of symptom changes. We acknowledge,

that in general there is a large association between symptom

worsening and the need to change the treatment. If symptoms

worsen then dermatologist might prescribe different medication

that might work better. Existing restriction in accessing such

care might have contributed to the need for psoriasis treatment

change. Since “change in psoriasis treatment” is one of the

main predictors in the model, careful understanding of our item

phrasing is important not to overstate our study results.

It might be also relevant to consider the effect of vaccination

on psoriasis symptom worsening. Vaccination is not common

trigger for psoriasis symptoms exacerbation (59), but there are

some reports of psoriasis symptoms worsening after vaccination

for influenza, pneumococcal pneumonia, and yellow fever (60).

New onset and exacerbation of psoriasis were reported in the

systemic review and case series documenting new diagnosis of

psoriasis or psoriasis exacerbation after at least one dose of any

COVID-19 vaccine (61, 62). However, COVID-19 vaccination in

Lithuania has actively started in Jan 2021 and lasted until the end

of this study (Apr 2021) with 24.7% of Lithuanian population

receiving the first dose of the vaccine. By the end of the study

data collection only 10.8 % of Lithuanian were fully vaccinated

(63). Unfortunately, our study has no data on vaccination during

the period of data collection.

Furthermore, our study sample was relatively small and

consisted of individuals in their early thirties. Thus, the results

may not represent geriatric patients, who were less accessible via

the internet or social media or those with more severe psoriasis

conditions (72 % of individuals in our study were using topical

agents). The engagement rate was not monitored precluding

information on actual interest in participating in the study.

Hopefully, taking our research into consideration, several

health and research practices could be implemented. In

our study were able to identify specific modifiable and

non-modifiable factors related with both psoriasis symptom

worsening and impaired QoL in individuals with psoriasis

during COVID-19 pandemic. Along with other well-known risk

factors (such as alcohol use, smoking, anxiety and alexithymia),

the factors we identified could be used for targeted prevention

and intervention. Furthermore, based on our analysis on specific

depression symptoms, spotting these, could also be used for

future practices to detect individuals vulnerable to symptom

worsening and impaired QoL.

Conclusion

More than half of psoriasis patients reported subjectively

worsened psoriasis symptoms during the COVID-19 lockdown

period, and one quarter were evaluated as having impaired

psoriasis-related QoL.

Worsened psoriasis symptoms during the COVID-19

lockdown are associated with decreased income, psoriasis

treatment changes and depression symptoms. QoL impairment

is associated with male sex, psoriasis symptom worsening and

depression. Specific depression symptoms may have contributed

more to symptom worsening and impaired QoL than the

depressive symptomatology as a whole.

Data availability statement

The raw data supporting the conclusions of this article will

be made available by the authors, without undue reservation.

Ethics statement

The study and it’s consent procedures were approved by

Bioethics Center of Lithuanian University of Health Sciences

[Approval no. BEC-LSMU (R)-19, January 21, 2021]. The

patients/participants provided their written informed consent to

participate in this study.

Author contributions

JB and VS: designed the study. MS: collected and

analyzed the data. AP: statistical analyses. JB, MS,

AP, and VS: drafted and edited the manuscript. All

authors contributed to the manuscript and approved the

final version.

Conflict of interest

JB works as a consultant to Cronos. VS reported being a

consultant to SignantHealth and received personal fees from

Frontiers inMedicine 09 frontiersin.org

https://doi.org/10.3389/fmed.2022.1027853
https://www.frontiersin.org/journals/medicine
https://www.frontiersin.org


Burkauskas et al. 10.3389/fmed.2022.1027853

Lundbeck, Sanofi, Servier, Johnson & Johnson, KRKA, and

grants from the Research Council of Lithuania.

The remaining authors declare that the research was

conducted in the absence of any commercial or financial

relationships that could be construed as a potential conflict

of interest.

Publisher’s note

All claims expressed in this article are solely those

of the authors and do not necessarily represent those

of their affiliated organizations, or those of the publisher,

the editors and the reviewers. Any product that may be

evaluated in this article, or claim that may be made

by its manufacturer, is not guaranteed or endorsed by

the publisher.

Supplementary material

The Supplementary Material for this article can be

found online at: https://www.frontiersin.org/articles/10.3389/

fmed.2022.1027853/full#supplementary-material

References

1. Brooks SK, Webster RK, Smith LE, Woodland L, Wessely S, Greenberg
N, et al. The psychological impact of quarantine and how to reduce it:
rapid review of the evidence. Lancet (London, England). (2020) 395:912–
20. doi: 10.1016/S0140-6736(20)30460-8

2. French MT, Mortensen K, Timming AR. Psychological distress and
coronavirus fears during the initial phase of the COVID-19 pandemic in the
United States. J Ment Health Policy Econ. (2020) 23:93–100.

3. Pina A, Castelletti S. COVID-19 and cardiovascular disease: a global
perspective. Curr Cardiol Rep. (2021) 23:135. doi: 10.1007/s11886-021-01566-4

4. Al-Hashel JY, Ismail II. Impact of coronavirus disease 2019 (COVID-19)
pandemic on patients with migraine: a web-based survey study. J Headache Pain.
(2020) 21:115. doi: 10.1186/s10194-020-01183-6

5. Torres T, Pereira M, Paiva Lopes MJ, Rebelo C, Andrade P, Henrique M,
et al. Dermatologists’ attitude towards psoriasis treatment during the COVID-19
pandemic. Drugs. (2021) 10:2021-4-4. doi: 10.7573/dic.2021-4-4

6. Schäfer AA, Santos LP, Manosso LM, Quadra MR, Meller FO.
Relationship between sleep duration and quality and mental health before
and during COVID-19 pandemic: Results of population-based studies in
Brazil. J Psychosom Res. (2022) 158:110910. doi: 10.1016/j.jpsychores.2022.1
10910

7. Guo Y, Shen M, Zhang X, Xiao Y, Zhao S, Yin M, et al. Association of
socioeconomic changes due to the COVID-19 pandemic with health outcomes in
patients with skin diseases: cross-sectional survey study. J Med Internet Res. (2020)
22:e22288. doi: 10.2196/22288

8. Griffiths CE, Armstrong AW, Gudjonsson JE, Barker JN. Psoriasis. Lancet.
(2021) 397:1301–15. doi: 10.1016/S0140-6736(20)32549-6

9. Kim WB, Jerome D, Yeung J. Diagnosis and management of psoriasis. Can
Fam Physician. (2017) 63:278–85.

10. Michalek IM, Loring B, John SM. A systematic review of worldwide
epidemiology of psoriasis. JEADV. (2017) 31:205–12. doi: 10.1111/jdv.13854

11. Parisi R, Symmons DP, Griffiths CE, Ashcroft DM. Global epidemiology of
psoriasis: a systematic review of incidence and prevalence. J Invest Dermatol. (2013)
133:377–85. doi: 10.1038/jid.2012.339

12. Takeshita J, Grewal S, Langan SM, Mehta NN, Ogdie A, Van Voorhees AS,
et al. Psoriasis and comorbid diseases: epidemiology. J Am Acad Dermatol. (2017)
76:377–90. doi: 10.1016/j.jaad.2016.07.064

13. Stern RS, Nijsten T, Feldman SR, Margolis DJ, Rolstad T. Psoriasis is
common, carries a substantial burden even when not extensive, and is associated
with widespread treatment dissatisfaction. J Investig Dermatol Symp Proc. (2004)
9:136–9. doi: 10.1046/j.1087-0024.2003.09102.x

14. Kotrulja L, Tadinac M, Joki-Begi NA, Gregurek R. A multivariate analysis
of clinical severity, psychological distress and psychopathological traits in
psoriatic patients. Acta Derm Venereol. (2010) 90:251–6. doi: 10.2340/00015555-
0838

15. Nordbø ECA, Aamodt G, Ihlebæk BM. Subjective health complaints in
individuals with psoriasis and psoriatic arthritis: associations with the severity of
the skin condition and illness perceptions–a cross-sectional study. Int J Behav Med.
(2017) 24:438–46. doi: 10.1007/s12529-017-9637-4

16. Kouris A, Platsidaki E, Kouskoukis C, Christodoulou C.
Psychological parameters of psoriasis. Psychiatrike. (2017) 28:54–
9. doi: 10.22365/jpsych.2017.281.54

17. Kamiya K, Kishimoto M, Sugai J, Komine M, Ohtsuki M. Risk factors for the
development of psoriasis. Int J Mol Sci. (2019) 20:4347. doi: 10.3390/ijms20184347

18. Kovitwanichkanont T, Chong AH, Foley P. Beyond skin deep: addressing
comorbidities in psoriasis.Med J Aust. (2020) 212:528–34. doi: 10.5694/mja2.50591

19. Almeida V, Taveira S, Teixeira M, Almeida I, Rocha J, Teixeira A.
Emotion regulation in patients with psoriasis: correlates of disability, clinical
dimensions, psychopathology symptoms. Int J Behav Med. (2017) 24:563–
70. doi: 10.1007/s12529-016-9617-0

20. Snyder AM, Brandenberger AU, Taliercio VL, Rich BE, Webber LB, Beshay
AP, et al. Quality of life among family of patients with atopic dermatitis and
psoriasis. Int J Behav Med. (2022). doi: 10.1007/s12529-022-10104-7. [Epub ahead
of print].

21. Sprangers MA, Mombers FM. Bos JD. Quality of life in patients with
psoriasis: a systematic literature review. J Investig Dermatol Symp Proc. (2004)
9:140–7. doi: 10.1046/j.1087-0024.2003.09110.x

22. Ograczyk A, Miniszewska J, Kepska A, Zalewska-Janowska A. Itch, disease
coping strategies and quality of life in psoriasis patients. Postepy dermatologii i
alergologii. (2014) 31:299–304. doi: 10.5114/pdia.2014.40927

23. Liluashvili S, Kituashvili T. Dermatology Life Quality Index and disease
coping strategies in psoriasis patients. Postepy dermatologii i alergologii. (2019)
36:419–24. doi: 10.5114/ada.2018.75810

24. Aguayo-Carreras P, Ruiz-Carrascosa JC, Molina-Leyva A. Type D personality
is associated with poor quality of life, social performance, and psychological
impairment in patients with moderate to severe psoriasis: a cross-sectional
study of 130 patients. Indian J Dermatol Venereol Leprol. (2020) 86:375–
81. doi: 10.4103/ijdvl.IJDVL_114_19

25. Jung SJ, Jeon YJ, Yang JS, Park M, Kim K, Chibnik LB, et al. Impact
of COVID-19 on mental health according to prior depression status: a mental
health survey of community prospective cohort data. J Psychosom Res. (2021)
148:110552. doi: 10.1016/j.jpsychores.2021.110552

26. Ibrahim OM, Ibrahim RM, Al Meslamani AZ, Al Mazrouei N. Role
of telepharmacy in pharmacist counselling to coronavirus disease 2019
patients and medication dispensing errors. J Telemed Telecare. (2020)
1357633X20964347. doi: 10.1177/1357633X20964347

27. Goldberg JF. Psychiatry’s niche role in the COVID-19 pandemic. J Clini
Psychiatry. (2020) 81:16020. doi: 10.4088/JCP.20com13363

28. Guillet C, Seeli C, Nina M, Maul LV, Maul J-T. The impact of gender and sex
in psoriasis: what to be aware of when treating women with psoriasis. Int JWomen’s
Dermatol. (2022) 8:e010. doi: 10.1097/JW9.0000000000000010

29. Obradors M, Blanch C, Comellas M, Figueras M, Lizan L. Health-related
quality of life in patients with psoriasis: a systematic review of the European
literature. Qual Life Res. (2016) 25:2739–54. doi: 10.1007/s11136-016-1321-7

30. Roszkiewicz M, Dopytalska K, Szymańska E, Jakimiuk A, Walecka I.
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