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Abstract

Objective: Analysing rehabilitation- and mental health related information and sociodemographic
features of patients in inpatient rehabilitation during the COVID-19 pandemic to identify factors
influencing the fear of SARS-CoV-2. Investigated Patients were admitted to inpatient rheumatological,
orthopaedic, cardiological, oncological or psychosomatic rehabilitation settings.

Materials and methods: Cross-sectional questionnaire study of patients in five different rehabilitation
settings in Rhineland-Palatinate, Germany between May and August 2021 during the third SARS-
CoV-2 wave. The survey included 653 patients and used a self-reported paper & pencil questionnaire.
The collected data was described for each rehabilitation facility and subjected to analyses of variance,
correlation and linear regression to investigate associations between the score of the Fear of the
Coronavirus Questionnaire (FCQ) and additional data.

Result: Differences of fear concerning the coronavirus between the rehabilitation subgroups were found
(m=0.172, p<0.05), with highest fear scores in orthopaedic participants (MFCQ:28.65, SD=5.79). The fear
examined correlated positively with age (r=0.223, p<0.001). Negative correlations exist with the absence

of depressive symptoms (r,,,=-0.122, p<0.05), less pain (r..., pain:-0.19, p<0.001), better rated
personal somatic and mental health (r.c,, ... = =-242 p<0.001; r ., =119, p<0.05) and
with everyday functionality (r ... ,, everyday mnmonality:-0329, p<0.001).

Conclusion: The study identified predictors for virus-related fear. Using those can help to recognize
vulnerable groups in times of a pandemic and improve rehabilitation processes.

Keywords: Anxiety; Coronavirus; COVID-19; SARS-CoV-2; Depression; Fear; Rehabilitation; Wellbeing;
Physical activity.

Introduction

The expiring COVID-19 pandemic put the somatic and mental health of the population
to the test. Besides the virus-associated hazards for health, people reported to have suffered
from psychological distress. Exemplary factors of psychological distress were social isolation,
financial and professional uncertainty or worries about oneself or people close getting
infected [1-3]. People with pre-existing somatic or mental conditions as well as the general
population stated a decrease in well-being [4]. The phenomenon of fear as an important factor
of the population’s mental health in the context of spreading infectious diseases is recognized
and received enhanced attention during the current pandemic. Fear itself is a universal human
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emotion with a cognitive, behavioural and biological dimension
[5,6]. If fear is adapted adequately to the potential or actual
threat, its physically and mentally arousing character is protective
although unpleasant. Fear experienced inappropriately in intensity,
frequency or duration therefore causes a decrease in well-being can
become pathological [7]. Knowing that people with pre-existing
medical conditions are more likely to suffer severe outcomes of
a SARS-CoV-2-infection can be an additional stressor for affected
persons [8]. Self-evidently rehabilitants already reported worries
about physical symptoms, a decrease in mental well-being or social
support before the pandemic [9]. Mental and physical health is a
predictor for successful rehabilitation outcomes, and both were at
risk during the pandemic [10].

Rehabilitants as patients with mostly chronic diseases are
therefore assumingly additionally burdened with psychological
distress and fear. Depending on age, marital status and the clinical
appearance, the anxiety seems to be pronounced differently.
For example, psychosomatic patients seem to have a high level
of anxiety [11]. This survey was conducted to investigate these
circumstances by finding predictors for virus-related fear in
inpatient rehabilitants during the pandemic. Statistical analyses
were performed to analyse associations of fear of the coronavirus,
measured by the Fear of the Coronavirus Questionnaire (FCQ), with
obtained sociodemographic, health- and rehabilitation-related data
[12]. The results of the investigation shall help to prevent and treat
people suffering from psychological distress during a crisis like the
COVID-19 pandemic by identifying vulnerable groups and improve
therapeutic approaches. Addressing fears by e.g. therapeutic
education is known to decrease anxiety and fear-avoidance belief,
especially beneficial in orthopaedic rehabilitation and improve
patient’s functionality [13]. The inevitability of future epidemics
and the probability of them occurring in shorter intervals will
require appropriate measures in health services to support the
psychological burdened [14].

Material and Methods

Between May and August 2021 (during the third SARS-
CoV-2 wave in Germany) the survey was conducted in inpatient
rehabilitation centers in Rhineland-Palatinate with five different
specialties. These are cardiological, psychosomatic, orthopaedic,
rheumatological and oncological rehabilitation. A self-reported
questionnaire was distributed to every patient according to
general rehabilitation information during check in. The patients
were informed about their anonymity and voluntary participation.
To increase the level of anonymity of the survey, the collection of
personal data was reduced to aminimum. The patients were asked to
to return the questionnaires in a locked box. After the survey phase,
the questionnaires were read in by the Center for Quality Assurance
and Development (ZQ) of the Hochschulevaluierungsverbund
Suedwest e.V. at the Johannes Gutenberg University in Mainz and
transmitted to the authors.

Beside sociodemographic parameters, data of mental and
somatic health and rehabilitation-related information about the
subjects were obtained. In addition, the WHO-5 Questionnaire for
general well-being, the Center for Epidemiologic Studies Depression

Scale (CES-D), the Work Ability Index Questionnaire, which
assesses subjective work ability, the Indicators of Rehabilitation
Status Questionnaire (IRES) with the four dimensions, pain,
somatic health, mental health and everyday functionality, and the
Fear of the Coronavirus Questionnaire (FCQ) were inquired [12,15-
19]. The FCQ was developed by Mertens et al. to operationalize
and quantify coronavirus-related fear and consists of eight
items, each of them corresponding to known predictors of fear,
like psychological vulnerability, personal relevance and media
consumption concerning the pandemic [12]. The questionnaire
uses a five-point likert scale to measure the degree of approval with
each item, from “strongly disagree” (equals one point) to “strongly
agree” (equals five points (pts)). From all items the scores are added
to a total score. A higher total score indicates more coronavirus
related fear. Items are for example: “I am very worried about the
corona virus outbreak” or “I am worried that friends or family will
be infected” [12]. A German Version of the FCQ was developed and
approved during the study based on three times translation and re-
translation by medical experts. The used 24-item short form of the
IRES-24 consists of four dimensions and generates scores for each
dimension separately. It categorizes the sum of pts collected in one
dimension into classes of burden (“unremarkable”, “remarkable”
and “grave”) [17]. Higher scores are associated with less burden.
The CES-D asks the interviewee in 20 items about the frequency of
depressive symptoms in the last week. Higher scores are associated
with a higher probability of being clinically depressive [15]. The
shown parameter “Total Metabolic Equivalent of Task-minutes per
week” (MET-min/week) is calculated from information delivered
by the IPAQ and expresses the activity level of the last month [18].

The main aim of this survey was to identify factors influencing
the fear of coronavirus-measured by the FCQ. For this purpose,
the sample was separately described by rehabilitation institution/
indication. The mean values, of the scores achieved in the FCQ
were compared between the rehabilitation indications by means
of single factor analyses of variance. Subsequently, correlation
analyses were performed to investigate associations of the FCQ
score with surveyed parameters of interest. Depending on the
scaling of the data, this was realized by means of calculating the
Pearson, Spearman, Kendall-Tau and Eta correlation coefficients.
The calculated correlations were tested for significance. For a
detailed description the significant correlations determined, the
corresponding data were subjected to regression analyses. The
resulting p-values were considered nominally significant at p<0.05.
Statistical analyses were calculated with SPSS PASW27 Statistics
(IBM Corp., Somers, NY).

Result and Discussion

Data of 653 individuals in inpatient rehabilitation was
collected in the five-month long collection period of this survey.
1000 questionnaires were handed out to patients; therefore, the
response rate was 65.3%. Due to participants not answering every
item of the questionnaire, missing data were noted, concerning
the evaluable results. Sociodemographic features and self-
reported information about health issues divided by subgroup of

rehabilitation are summarized in Table 1. As shown, most of the
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surveyed patients were situated in orthopaedic rehabilitation
(n=140, 21.4%), while the minority participated was situated in
cardiologic rehabilitation (n=83, 12.7%). Overall, independent
of the rehabilitation indication more women participated in this
study (n=375, 57.4%). Participants of the study indicated their age
by assigning themselves to one of 18 groups. Except for the group
of 18 to 19-year-olds, each group represented a five-year span from
20 to 104 years. The median (Q2) of age in the whole sample was
55 to 59 years (Q2: n=174, 26.6%) with an interquartile range
from 50 to 54 years (Q1: n=114, 17.5%) to 60 to 64 years (Q3:
n=141, 21.6%). The quartiles of the psychosomatic rehabilitants

(Q2=50-54 years, nQ2=17, 13.2%; Q1=40-44 years, nQ1=7, 5.4%;
Q3=55-59 years, n,,=26, 20.2%) showed lower values indicating
a lower age on average. As presented in Table 1 the rehabilitation
subgroups also differed in the percentage of smokers, the average
BM], respectively the share of people with overweight, relationship
status and professional qualification. Due to its purpose of
operationalizing COVID-19-related fear, the FCQ functioned as the
central instrument of this examination. The analysis of reliability
showed a good internal consistency of the generated German
version of The FCQ (Cronbach’s alpha=0.80).

Table 1: Descriptive statistics of the study population: Sociodemographic features and self-reported information about

health issues of the participants, n=589.

BMI: Body Mass Index; SD: Standard Deviation; Min: Minimum; max: Maximum.

2Refers to the percentage of the of all participants in this study reporting the rehabilitation facility.

PRefers to the percentage of participants belonging to the age group of all participants included in the rehabilitation

subgroup.

°Overweight defined by the World Health Organization as having a BMI>25 kg/m?.

*More than one modus. The smallest value is shown.

Rehabilitation Indication Rheumatological Orthopaedic Cardiological Oncological Psychosomatic
Number OfS“(rOZ};ed Patients, n 123 (18.8) 140 (21.4) 83 (12.7) 114 (17.5) 129 (21.9)
Descriptive Statistics of the study population
Age, in yrs (%Db)
Median 55-59 (30.1) 55-59 (25.7) 55-59 (27.7) 55-59 (28.9) 50-54 (13.2)
1t quartile 50-54 (15.4) 50-54 (15.7) 50-54 (20.5) 50-54 (25.4) 40-44 (5.4)
31 quartile 60-64 (26.0 60-64 (23.6) 60-64 (25.3) 60-64 (15.8) 55-59 (20.2)
Missing, n (%) 1(0.8) 4(2.9) 1(1.2) 0 (0.0) 0 (0.0)
Gender, n (%)
Female 91 (74.0) 65 (46.4) 16 (19.3) 78 (68.4) 85 (65.9)
Male 31(25.2) 69 (49.3) 67 (80.7) 35 (30.7) 44 (34.1)
Diverse 0(0.0) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0)
Missing 1(0.8) 6 (4.3) 0 (0.0) 1(0.9) 0 (0.0)
BM]I, in kg/m?
Mean, SD 28.75,6.15 30.18,5.76 29.64,5.33 26.31,5.00 29.52,7.65
Min, Max 17.93,51.44 19.15,50.17 22.31,45.25 17.56,41.36 11.76,51.65
Missing n (%) 0(0.0) 1(0.7) 0(0.0) 2(1.8) 1(0.8)
Smoking, n (%)
Yes 23 (18.7) 30 (21.4) 17 (20.5) 10 (8.8) 32 (24.8)
No 97 (78.9) 105 (75.0) 66 (79.5) 103 (90.4) 88 (68.2)
Missing 3(24) 5(3.6) 0(0.0) 1(0.9) 9(7.0)
Overweight, n (%)
Yes 85 (69.1) 115 (82.1) 66 (79.5) 55 (48.2) 94 (72.9)
No 38(30.9) 25 (17.9) 17 (20.5) 59 (51.8) 35 (27.1)
Missing 0(0.0) 0 (0.0) 0(0.0) 0 (0.0) 0 (0.0)
Marital status, n (%)
Married 84 (68.3) 98 (70.0) 59 (71.1) 76 (66.7) 55 (42.6)
Not married 38(30.8) 39 (27.8) 22 (26.4) 36 (31.6) 72 (55.8)
Missing 1(0.8) 3(2.1) 2(2.4) 2(1.8) 2 (1.6)
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Highest professional
qualification, n (%)
Current apprenticeship 2 (1.6) 2(1.4) 0(0.0) 0(0.0) 2 (1.6)
Completed apprenticeship 76 (61.8) 84 (60.0) 46 (55.4) 64 (56.1) 82 (63.6)
Master school 11 (8.9) 17 (12.1) 12 (14.5) 18 (15.8) 13 (10.1)
University 18 (14.6) 20 (14.3) 17 (20.5) 28 (24.6) 15 (11.6)
Other 5(4.1) 4(3.3) 0(0.0) 2(1.8) 5(3.9)
None 3(24) 11 (7.9) 5(6.0) 1(0.9) 7 (5.4)
Missing 8 (6.5) 2(14) 3(3.6)) 1(0.9) 5(3.9)
Scores of the used questionnaires
Rehabilitation Indication Rheumatological Orthopaedic Cardiological Oncological Psychosomatic
FCQ score
Total, n (%) 107 (87.0) 125 (89.3) 73 (88.0) 104 (91.2) 120 (93.0)
Mean, SD, Min, Max 28.23,5.52,13,40 28.65,5.79,12,40 28.44,5.17,13,39 28.13,5.47,13,38 25.99,6.78, 8,40
Missing, n (%) 16 (13.0) 15 (10.7) 10 (12.0) 10(8.8) 9(7.0)
WHO-5 score
Total, n (%) 115 (93.5), 123 (87.9) 72 (86.7) 107 (93.9) 125 (96.9)
Mean, SD, Min, Max 9.71,5.26,0, 22 11.16,5.57,0, 25 12.35,5.67,0, 23,11 (13.3) 12.79,5.78, 0, 25 5.53,4.03,0, 21
Missing, n (%) 8 (6.5) 17 (12.1) 7 (6.1) 4(3.1)
WAI score
Total, n (%) 56 (45.5) 87 (62.1) 52 (62.7), 83 (72.8) 80 (62.0)
Mean, SD, Min, Max 23.35,9.87,7, 44 23.98,8.78,7,48 27.88,9.80,9, 45 24.8,9.08,7, 43 18.33,8.13, 7,39
Missing, n (%) 67 (54.5) 53 (37.9) 31(37.3) 31(27.2) 49 (38.0)
IRES-24 pain
Total, n (%) 121 (98.4) 137 (97.9) 82 (98.8) 114 (100.0) 125 (96.9)
Mean, SD, Min, Max 3.24,2.12,0,10 3.02,191,0,10 5.51,2.58,0,10 4.95,2.65,0,10 4.19,2.44,0,10
Missing, n (%) 2(1.6) 3(2.1) 1(1.2) 0 (0.0) 4(3.1)
IRES-24 somatic health
Total, n (%) 118 (95.9) 136 (97.1) 80 (96.4) 112 (98.2) 126 (97.7)
Mean, SD, Min, Max 3.42,191,0,9 3.72,2.38,0,9.5 5.51,2.33,1.5,10 4.95,2.65,0,10 4.73,2.81,0,10
Missing, n (%) 5(4.1) 4(2.9) 3(3.6) 2(1.8) 3(2.3)
IRES-24 mental health
Total, n (%) 119 (96.7) 134 (95.7) 79 (95.2) 110 (96.5) 124 (96.1)
Mean, SD, Min, Max 4.23,2.35,0,10 495,2.27,0,10 6.08,2.43,1.5,10 5.43,2.30,0,10 2.86,1.83,0,8.44
Missing, n (%) 4(3.3) 6 (4.3) 4(4.8) 4 (3.5) 5(3.9)
IRES-24 everyday functionality
Total, n (%) 120 (97.6) 134 (95.7) 78 (94.0) 113 (99.1) 125 (96.9)
Mean, SD, Min, Max 4.05,2.12,0.31,9.69 3.66,2.37,0,9.06 5.34,2.35,0,10 5.17,2.31,0.31,9.69 5'46'12(')502(')0'94’
Missing, n (%) 3(24) 6 (4.3) 5(6.0) 1(0.9) 4(3.1)
CES-D score
Total, n (%) 81 (65.9) 101 (72.1) 64 (77.1) 81 (71.1) 92 (71.3)
Mean, SD, Min, Max 20.22,7.17,5,36 18.65,7.80, 0,41 16.17,6.34,0, 32 18.81,7.11, 5,41 26.03,6.73,7, 44
Missing, n (%) 42 (34.1) 39 (27.9) 19 (22.9) 33(28.9) 37 (28.7)
Total MET (IPAQ)
Total, n (%) 123 (100.0) 140 (100.0) 83 (100.0) 114 (100.0) 129 (100.0)
Mean, SD 3196.19, 3453.07 2010.05,2951.13 1994.25, 2970.10 3076.42,3755.76 2633.68,3088.13
Min, Max, 0,19278.00 0,14148.0 0,15624.0 0,21864.0 0,14400.0
Missing, n (%) 0 (0.0) 0 (0.0) 0(0.0) 0 (0.0) 0 (0.0)
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The FCQ showed a mean value of the total score across the
rehabilitation subgroups of 27.69 pts (n=581, 89%; SD=5.95pts).
The highest mean value of the FCQ score was reached by orthopaedic
patients (n=125, 89.3%; M=28.65pts; SD=5.79pts) opposed by
the psychosomatic patients with the lowest mean values of the
FCQ score (n=120, 93%; M=25.99pts; SD=6.78). The mean values
of other groups remained in between, all reaching values over
28 pts (with SDs between 5.17 and 5.52 pts). The poorest well-
being referring to the mean value of the WHO-5 was clearly to be
found in the psychosomatic subgroup (n=125, 96.9%; M=5.53pts;
SD=4.03pts). Corresponding to the poor assessment of their well-
being, psychosomatic patients also reported the lowest work ability
(n=80, 62%; M=18.33pts; SD=8.13pts), measured by the mean
value of the WAI score. The average WAI score of all participants
was 23.55 pts (n=385, 69.6%; SD=9.36pts).

The first dimension of the IRES-24 addresses the lately
experienced pain and revealed the group of cardiologic rehabilitants
as the group with lesser burden referring to pain (n=82, 98.8%j;
M=5.51pts; SD=2.55pts). Orthopaedic
apparent as the subgroup with the most pain associated burden
(n=137, 97.9%; M=3.02pts; SD=1.91pts) referring to the IRES-24.
Taken together the surveyed patients reported an average score for
pain of 4.13 pts (n=640; SD=2.49pts). Dimension 2 of the IRES-24
evaluated the somatic health of the interviewees. It showed that in

rehabilitants became

the surveyed population the group of rheumatologic patients with
its lowest mean value of the scores (n=118; M=3.42pts; SD=1.91pts)
were more burdened with pain than the other subgroups. Over
all subgroups the average score was 4.32pts (n=632, 96.8%;
SD=2.52pts). The score of dimensions 3 of the IRES-24 is associated
with the mental condition. The cardiologic rehabilitants showed

40

35

the highest mean value of the scores (n=79; 95.2%; M=6.08pts;
SD=2.43pts), while the psychosomatic subgroup expressed the
lowest mental health (n=124, 96.1%; M=2.86pts; SD=1.83pts)
according to the IRES-24. The average score of all participants
was 4.6pts (n=628, 96.2%; SD=2.45pts). The fourth dimension of
the IRES-24 addresses the functionality regarding the execution
of everyday tasks. The psychosomatic subgroup reported the best
everyday functionality (n=125, 96.9%; M=5.46pts; SD=2.52pts).
Least functioning according to the IRES-24 were participants in
orthopaedicrehabilitation (n=134, 95.7%; M=3.66pts; SD=2.37pts).
For the study population, a mean value of 4.66 pts was observed
(n=629, 96.3%; SD=2.43pts).

Results of the CES-D showed a mean value of 20.08 pts in the
scores of all participants (n=450, 68.9%; SD=7.64pts). With a mean
value of 26.03pts the psychosomatic rehabilitants (n=92, 71.3%j;
SD=6.73pts) achieved the highest mean score. The cardiologic
subgroup reported least depressive symptoms as shown by a
mean value of 16.17 pts (n=64, 77.1%; SD=6.34pts). Concerning
the activity level of participants, in the undivided population an
average of 2610.6 MET was measured (n=653; SD=3276.08).
The most active subgroup according to their total MET week
was the rheumatologic collective (n=123; 100%; M=3196.19;
SD=3453.07). The lowest average total MET was reported by the
cardiologic rehabilitants (n=83, 100%; M=1994.25; SD=2970.10).
The conducted one-way Analysis of Variance (ANOVA) showed a
statistically significant difference in levels of pandemic-related fear
(measured by the FCQ) for the different rehabilitation subgroups,
F (4, 524)=3.99, p<0.05. The boxplots displaying the measures of
location of the mean FCQ scores of each rehabilitation subgroup are
shown in Figure 1.

| ]

30
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20

Mean FCQ-Score

15

o ooo

10

Rheumatology
subgroup

Cardiology
subgroup

o
o
L]
o
Orthopaedic Oncology Psychosomatic
subgroup subgroup subgroup

Figure 1: Analysis of variance displayed as boxplot of mean FCQ scores of each rehabilitation subgroup. F(4,
524)=3.99, p<0.05. Rheumatology subgroup: n=107, M=28.23, SD=5.52. Cardiology subgroup: n=73, M=28.44,
SD=5.17. Orthopaedic subgroup: n=125, M=28.65, SD=5.79. Oncology subgroup: n=104, M=28.13, SD=5.47.
Psychosomatic subgroup: n=120, M=25.99, SD=6.78.
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The linear relationship between the FCQ score and other
obtained variables was, depending on the scaling, assessed by
correlation analyses, using the Pearson- and Spearman-coefficients
(Table 2) as well as the Eta coefficient (Table 3). Positive correlations
could be shown between the FCQ score and the CES-D score (n=569,
r=0.329, p<0.05) as well as for the age of surveyed participants
(n=575; p=0.223, p<0.001; tb=0.167, p<0.01). Statistically
significant negative correlations between the FCQ score and the
WHO-5 score (n=542, r=-0.122, p<0.05), the IRES-24 dimension of

pain (n=575, r=-0.190, p<0.001), somatic health (n=571, r=-0.242,
p<0.01), mental condition (n=568,r=-0.119, p <0.001) and everyday
functionality (n=571, r=-0.329, p<0.001), the self-assessment of
health (n=574; p=-0.187, p<0.001; tb=-0.136, p<0.05), the self-
assessment of mental health (n=568; p=-0.108, p<0.05; th=-.078,
p<0.05) as well as for the level of activity expressed by the total
MET minutes per week (n=581, r=-0.092, p<0.05) were found. The
linear relationship towards the BMI (n=578, r=0.041, p=0.32) was
not statistically significant.

Table 2: Pearson and spearman correlation analyses between the FCQ-Score and metrically scaled collected data of

interest.

**Correlation is significant at the 0.01 level (two tailed).
*Correlation is significant at the 0.05 level (two tailed).
aSpearman correlation.

PPearson correlation.

Self- Self-
B WHO-5 | IRES-24 IRES-2.4 IRES-24 IRES-24 CES-D Total assessment | assessment
Age* BMI 5 - somatic 5 everday 5 5
score pain health® mental health! i score MET! of general of mental
health? health?
Correlation | )ypux | 0041 | -122%% | -190% | -242% - 119%* -329%* 0.085 | -.092* -187%* -108%*
coefficient
FCQ Significance
Score g . 0 0.323 0.005 0 0 0.004 0 0.079 0.027 0 0.009
(two tailed)
n 575 578 542 575 571 568 571 425 581 574 568
Table 3: Eta correlation analysis between the FCQ Score and nominally scaled collected data of interest.
Rehabilitation . . Marital | Professional Immunosuppressant | SARS-CoV-2
indication 0L ke SeSipeieh status qualification intake vaccinated
FCQ i‘;rerf‘;];:g: 0.172 0.005 0.049 0.032 0.098 0.108 0.078 0.162
Score
n 529 574 563 581 570 561 550 568

Following Cohen’s classification most of the correlations
shown above are to be called rather weak. Cohen stated Pearson
and Spearman coefficients equalling 0.1 are associated with a
weak association, those equalling 0.3 with a moderate and those
equalling at least 0.5 with a strong correlation [20]. Non-linear
associations between nominally scaled variables of interest and the
FCQ score were examined using the eta coefficient (1). The results
of the eta correlation are summarized in Table 3. To investigate
the significance of the results a univariate analysis of variance was
carried out subsequently. The computation revealed a statistically
significant positive correlation between the FCQ score and four
of the eight examined variables. Those were the rehabilitation
indication (n=529, 1=0.172, p<0.05), the smoking status (n=563,
1n=0.049, p<0.05), receiving at least one SARS-CoV-2 vaccination
(n=568,1=0.162, p<0.05) and the marital status (n=570, n=0.098,
p<0.05). The other variables consisting of gender, overweight,
immunosuppressant intake and professional qualification were
not significantly associated to the FCQ score. The regression
analysis of the FCQ score using the rehabilitation indications
as independent variables (Table 4) indicated the orthopaedic
subgroup (£3=0.185 (95% CI 1.27 to 4.08), p<0.05) to have the
highest FCQ scores referring to the psychosomatic subgroup. In

reference to the unvaccinated participants the regression analysis
using the vaccination status as independent variable, showed that
unvaccinated participants reported more fears concerning the new
coronavirus (8=0.154 (95% CI 1.00 to 3.21), p<0.05). Smoking and
marital status had no significant impact on the examined variance.

On basis of the regression analysis with age as independent
variable it can be stated that older participants declared to have
more fears in comparison to younger participants (£3=0.224
(95% CI 0.417 to 0.881), p<0.05). Referring to the regression
analysis between the FCQ score and the subjective assessment of
the personal health the values in subjective personal health are
opposingly associated with the score of fear of SARS-CoV-2 (3=-
0.194 (95% CI -0.72 to -0.30), p<0.05). The subjective assessment
of the personal mental health also impacted the FCQ score in an
opposing way (£3=-0.110 (95% CI -0.41 to -0.059), p<0.01). The
regression analysis using the WHO-5 score as predictor indicated
that an estimated lower well-being of patients increases fears of
the new coronavirus (3=-0.110 (95% CI -0.41 to -0.059), p<0.01).
The same effect applied to the WAI score. Lower scores in the WAI
questionnaire increased the FCQ score, therefore a lower work
ability is associated with a higher fear of the SARS-CoV-2 (13=-0.110
(95% CI -0.41 to -0.059), p<0.05). The regression analyses of all
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dimensions of the IRES-24 showed negative associations between
the scores of each dimension and the FCQ score. Note that the
height of the IRES-24 scores is affiliated with a decreasing burden.
Accordingly higher values in the dimension pain are interpreted
as less burdensome and were associated with lower FCQ scores
(3=-0.451 (95% CI -0.64 to -0.26), p<0.05). Poorer somatic health,
measured by dimension 2 of the IRES-24, was connected to more
fear (£3=-0.242 (95% CI -0.767 to -0.386), p<0.05). Similar effects
were found for the dimensions of mental health (13=-0.288 (95%
CI -0.49 to -0.10), p<0.05) and everyday functionality (13=-0.329
(95% CI -0.987 to -0.609), p<0.05). As the regression analysis
between the FCQ score and the total MET minutes per week show,
the activity level, operationalized through the IPAQ and measured
in MET minutes per week, had no impact on the FCQ score (3=0.000
(95% CI1 0.00 to 0.00), p<0.05).

To explain the variance of the FCQ score a linear regression

analysis of the corresponding data was performed (Table 4). Due
to some variables being nominally scaled, this was partially done
by using dummy variables and reference categories. The results
showed the FCQ score’s variance is rather marginally explained
by the factors surveyed. The variables and proportions of the
explained variance were the everyday functionality according
to IRES-24 everyday functionality contributing 10.6%, the WAI
score contributing 6.0%, somatic health according to IRES-24
somatic health contributing 5.7%, age contributing 4.8%, the self-
assessment of health contributing 3.6%, pain according to IRES-24
pain contributing 3.5%, the rehabilitation indication contributing
2.3%, the SARS-CoV-2 vaccination status contributing 2.2%, the
WHO-5 score contributing 1.3%, mental health according to IRES-
24 mental health contributing 1.3% and the self-assessment of
mental health contributing 1.2%. MET minutes per week and could
explain less than 1% of the FCQ score’s variance.

Table 4: Linear regression analysis between the dependent variable “FCQ Score” and obtained data.

2Note. R?=0.030; adjusted R?=0.023; F(4,576)=4.479: p=0.00143; regression analysis using dummy variables with

reference category “psychosomatic rehabilitation”

PNote. R?=0.05; adjusted. R?=0.048; F(1,573)=30.138; p<0.001

“Note. R?=0.002; adjusted R?=0; F(1,579)=1.247; p=0.26464; regression analysis using dummy variables with reference

category “non-smoking”

dNote. R?=0.013; adjusted R?=0.004; F(5,575)=1.465; p=0.19957; regression analysis using dummy variables with

reference category “single”

*Note. R?=0.024; adjusted R?=0.022; F(1,579)=14.026; p<0.001; regression analysis using dummy variables with

reference category “not vaccinated against SARS-CoV-2”

Note. R?=0.015; adjusted R?=0.013; F(1,540)=8.093; p=0.00461
¢Note. R?=0.063; adjusted R?=0.06; F(1,357)=23.916; p<0.001
"Note. R?=0.036; adjusted R?=0.035; F(1,573)=21.575; p<0.001
iNote. R?=0.059; adjusted R?=0.057; F(1,569)=35.506; p<0.001
Note. R?=0.014; adjusted R?=0.013; F(1,566)=8.192; p=0.00436
kNote. R?=0.108; adjusted R?=0.106; F(1,569)=68.885; p<0.001
'Note. R?=0.008; adjusted R?=0.007; F(1,579)=4.921; p=0.02692
mNote. R?=0.038; adjusted R?=0.036; F(1,572)=22.432; p<0.001
"Note. R?=0.012; adjusted R?=0.01; F(1,566)=6.889; p=0.00891

Coefficients | b | sE B t p 95% CI
Rehabilitation indication®
(Intercept) 25.973 0.483 53.77 0 25.024 26.922
Rheumatological 2.105 0.709 0.147 2.968 0.003 0.712 3.498
Orthopaedic 2.675 0.714 0.185 3.747 0 1.273 4.077
Cardiological 2.465 0.84 0.138 2.933 0.003 0.815 4116
Oncological 1.98 0.746 0.129 2.656 0.008 0.516 3.445
Age in years®
(Intercept) 22.088 1.043 21.187 <0.001 20.041 24.136
Age 0.649 0.118 0.224 5.49 <0.001 0.417 0.881
Smoking status®

(Intercept) 27.56 0.271 101.564 <0.001 27.027 28.093
Smoking 0.727 0.651 0.046 1.117 0.265 -0.552 2.005
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Marital status?
(Intercept) 26.577 0.672 39.551 <0.001 25.257 27.897
Married 1.589 0.74 0.129 2.148 0.032 0.136 3.043
Steady relationship 0.635 1.062 0.03 0.597 0.551 -1.452 2.721
Divorced 0.317 0.993 0.017 0.319 0.75 -1.632 2.266
Widowed 0.923 1.723 0.024 0.536 0.592 -2.46 4.306
Other -1.327 3.042 -0.018 -0.436 0.663 -7.303 4.649
Vaccinated against SARS-CoV-2¢
(Intercept) 26.11 0.487 53.646 <0.001 25.154 27.065
Vaccinated 2.107 0.562 0.154 3.745 <0.001 1.002 3.211
Coefficients b SE 8 t p 95% CI
WHO-5 score’
(Intercept) 28.892 0.508 56.919 <0.001 27.895 29.889
WHO-5 score -0.124 0.044 -0.122 -2.845 0.005 -0.209 -0.038
WAI score®
(Intercept) 31.349 0.828 37.859 <0.001 29.72 32977
WAI score -0.16 0.033 -0.251 -4.89 <0.001 -0.224 -0.095
IRES-24 pain"
(Intercept) 29.564 0.471 62.729 <0.001 28.639 30.49
IRES-24 pain -0.451 0.097 -0.19 -4.645 <0.001 -0.642 -0.26
IRES-24 somatic health’
(Intercept) 30.178 0.488 61.819 <0.001 29.219 31.136
IRES-24 somatic health -0.577 0.097 -0.242 -5.959 <0.001 -0.767 -0.386
IRES-24 mental health’
(Intercept) 28.946 0.528 54.82 <0.001 27.909 29.983
IRES-24 mental health -0.288 0.101 -0.119 -2.862 0.004 -0.486 -0.09
IRES-24 everyday functionality*
(Intercept) 31.405 0.508 61.768 <0.001 30.406 32.403
IRES-24 everyday functionality -0.798 0.096 -0.329 -8.3 <0.001 -0.987 -0.609
Total MET-min/week'
(Intercept) 28.12 0.314 89.526 <0.001 27.503 28.737
Total MET 0 0 -0.092 -2.218 0.027 0 0,000
Self-assessment of health™
(Intercept) 30.038 0.55 54.631 <0.001 28.958 31.118
Self-assessment of current health -0.512 0.108 -0.194 -4.736 <0.001 -0.724 -0.299
Self-assessment of mental health”
(Intercept) 28.903 0.516 55.989 <0.001 27.889 29.917
Self-assessment of current mental health -0.235 0.089 -0.11 -2.625 0.009 -0.41 -0.059

Discussion

The results of this study affirmed the hypothesis that
pandemic-related fears are associated with somatic and mental
health. Participants reporting more impairments in the surveyed
dimensions overall stated to be more fearsome concerning the
COVID-19 pandemic. The mean FCQ score over all subgroups of
rehabilitants was higher than the mean score of a sample of the
general public examined in original study of Mertens et al. [12]
(27.69 vs. 25.85pts) [12]. As the analysis of internal consistency of
the translated FCQ (Cronbach’s alpha=0.80) showed, the computed

value of Cronbach’s alpha was good, and therefore slightly higher

than the Cronbach’s alpha of the original English questionnaire
(Cronbach’s alpha=0.77) [12]. The study population examined
was older (Mertens et al. [12]: 47.9% of the participants were
between 21 and 30 years old), included a larger percentage of male
participants (Mertens et al. [12]: 69.9% of the participants were
female) and consisted of lesser people with a university degree
(Mertens et al. [12]: 63.1% of the participants had a master’s
degree) [12]. Patients in inpatient rehabilitation can be assumed
to have pre-existing health conditions and the results thereby
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contribute to the assumption that people with pre-existing health
issues are at greater risk for a decrease in mental health in times of
a pandemic [21].

According to literature, psychosomatic patients are more
likely to suffer from increasing anxiety and depressive symptoms
compared to the general population during COVID-19 [11]. It can be
expected, that psychosomatic rehabilitants are especially fearsome
concerning the pandemic amongst the rehabilitation subgroups.
Contrary to our expectations, the psychosomatic subgroup
reported the least virus-related fear. Taking the multifactoriality of
fear in account, the fact, that psychosomatic rehabilitants declared
the lowest fear score may be relatively explainable by the younger
age of this subgroup. Further research and statistic procedures
are necessary to clarify this circumstance. In order to reduce fear
of pandemics, rehabilitation services may require early diagnosis
of neuropsychiatric conditions of patients to provide adequate
nutritional interventions to stabilize these mental disorders [22].
It should be mentioned, that even though the measured difference
in pandemic-related fear between the subgroups according to the
FCQ score was significant, the relevance for practical aspects could
be considered as marginal, due to the small range of the mean
FCQ scores across the groups (25.99 pts to 28.65pts). We revealed
increasing age to be a predictor of virus-related-fears, although in
other studies older age was associated with less fear of an infection
[23,24]. Other sociodemographic data associated with the FCQ
value was the marital status, identifying married people as the
most fearsome followed by singles. Other studies also found the
marital status to be a significant predictor, while amongst stated
that singles seem to be more fearsome [25].

In the surveyed population smokers communicated more virus-
related fears than non-smokers. This could be explained by the
perception of the risks for health in persons affected, due to them
recognizing the new coronavirus heightens the risk of a severe
outcome in case of a SARS-CoV-2 infection [26]. Being vaccinated
against SARS-CoV-2 at least once was associated with less fears
concerning the pandemic, according to our results. This might be
the result of people being vaccinated feeling safer and therefore
less fearsome concerning a SARS-CoV-2 infection. As was shown
by Mertens et al. [27] fears measured by the FCQ value counts
as factors predicting the willingness of people to get vaccinated
[27]. Our analyses showed no significant influence and the BMI/
being overweight, gender, intake of immunosuppressants and the
highest professional qualification on coronavirus related fears of
participants. Obtained health-related information also included
the introduced questionnaires. The analyses of the overall well-
being expressed through the WHO-5, the work ability measured
by WAI and pain, mental and somatic health as well as everyday
functionality examined by the different dimensions of the IRES-24
revealed that the more impairments are reported the more virus-
related-fears are declared. For the general public the significant
global decrease in mental well-being in times of the pandemic,
as measured by the WHO-5, has been described by Wilke et al.
[28]. Regarding people with rheumatic diseases within the study
population we, as well as Garrido-Cumbrera et al. [29] noted, that
the majority declared poor-wellbeing, according to the WHO-5 [29].

The two-sided negative correlation between the FCQ and
the WAI scores also allows the assumption, that the higher the
pandemic-related fear, the less likely patients will be to succeed
rehabilitation with a satisfying return to work. In the field of
rehabilitation medicine, the WAI, as measuring instrument for
work ability, is rather little used compared to its use in occupational
medicine. Findings regarding the ability to work during the
COVID-19 pandemic, indicate e.g. good physical activity, having
fewer medical conditions and ongoing therapeutic assistance in
case of illness to be beneficial [30]. Other studies examining the
physical activity during the pandemic, using the IPAQ, also showed
a significant decrease in physical activity during the pandemic
and showed an association of inactivity with a decreasing health-
related quality of life [31]. In a Brazilian sample Cardoso et al. [32]
showed fear of COVID-19 to have a negative effect on the physical
activity [32]. Physical activity is known to be important to improve
functionality in rehabilitants, while on current occasion inactivity
is shown to be a risk factor for severe COVID-19 outcomes [32,33].
Therefore, physical and mental support is highly profitable for
patients in rehabilitation.

To differentiate the interpretation of the results, the time of
the elicitation of data is to be considered. The study was conducted
during the third wave of the pandemic in Germany, where at
the time the vaccination campaign had started, governmental
ordinances restricted for example social life and implemented
hygiene measures while the media was extensively reporting
about the virus and its effects [34-36]. These circumstances are
among others known to influence the personal perception of the
risk and therefore of mental well-being [1,35]. The number of
COVID-19 cases and deaths in Germany rose till the end of April
and afterwards sank to a minimum. This lasted till the beginning
of the fourth wave in August (“summer plateau 2021”) [37,38]. The
probability of future pandemics, especially of zoonotic origin, is
assumed to be growing [14]. This circumstance and the experiences
of the ending SARS-CoV-2 pandemic call for measures to react
efficiently in pandemics concerning the health of the population.
The requirements of “pandemic preparedness” projects to identify,
observe and manage public health hazards, like the international
exchange of epidemiological data or create additional resources,
are currently debated and for example addressed by international
organizations like the EU and the WHO [39]. These actions self-
evidently also concern the prevention of spreading infectious
diseases. Those measures are to be acted out on governmental level
as well as by any health professional, who is dealing with potential
vulnerable patients.

Conclusion

Rehabilitation services are intensely needed and must be
provided in critical situations to maintain the well-being of people
with pre-existing conditions, like rehabilitants. Those are known
to have suffered from the reduced access to rehabilitation services
[40]. Given the potential for further pandemics such as SARS-
CoV-2, it is important to provide education and training within the
inpatient rehabilitation setting to reduce the fear of pandemics, to
raise awareness and finally to improve rehabilitation outcome.
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Data Availability

The German version of the FCQ is available from the

corresponding author on request. The data sets used and/

or

analysed during the current study are available from the

corresponding author on reasonable request.
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