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Abstract

Background: Patients recovering from COVID-19 often experience persistent problems in their daily activities related to
limitations in physical, nutritional, cognitive, and mental functioning. To date, it is unknown what treatment is needed to support
patientsin their recovery from COVID-19.

Objective: This study aimed to evaluate the primary allied health care of patients recovering from COVID-19 at 6-month
follow-up and to explore which baseline characteristics are associated with changes in the scores of outcomes between baseline
and 6-month follow-up.

Methods: This Dutch nationwide prospective cohort study evaluated the recovery of patients receiving primary allied health
care (ie, dietitians, exercise therapists, occupational therapists, physical therapists, and speech and language therapists) after
COVID-19. All treatments offered by primary alied health professionalsin daily practice were part of usual care. Patient-reported
outcome measures on participation, health-related quality of life, fatigue, physical functioning, and psychological well-being
were assessed at baseline and at 3- and 6-month follow-up. Linear mixed model analyses were used to evaluate recovery over
time, and uni- and multivariable linear regression analyses were used to examine the associati on between baseline characteristics
and recovery.

Results: A total of 1451 adult patients recovering from COVID-19 and receiving treatment from 1 or more primary allied health
professionals were included. For participation (Utrecht Scale for Evaluation of Rehabilitation—Participation range 0-100),
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estimated mean differences of at least 2.3 points were observed at all time points. For the health-related quality of life (EuroQol
Visual Analog Scale, range 0-100), the mean increase was 12.3 (95% CI 11.1-13.6) points at 6 months. Significant improvements
were found for fatigue (Fatigue Severity Scale, range 1-7): the mean decrease was—0.7 (95% CI —0.8 to —0.6) points at 6 months.
However, severe fatigue was reported by 742/929 (79.9%) patients after 6 months. For physical functioning (Patient-Reported
Outcomes Measurement Information System—Physical Function Short Form 10b, range 13.8-61.3), the mean increase was 5.9
(95% ClI 5.9-6.4) points at 6 months. Mean differences of —0.8 (95% CI —1.0 to —0.5) points for anxiety (Hospital Anxiety and
Depression Scalerange 0-21) and —1.6 (95% CI —1.8 to —1.3) points for depression were found after 6 months. A worse baseline
score, hospital admission, and male sex were associated with greater improvement between baseline and 6-month follow-up,
whereas age, the BMI, comorbidities, and smoking status were not associated with mean changes in any outcome measures.

Conclusions: Patients recovering from COVID-19 who receive primary allied health care make progress in recovery but still
experience many limitationsin their daily activities after 6 months. Our findings provide reference valuesto health care providers
and health care policy makers regarding what to expect from the recovery of patients who receive health care from 1 or more

primary allied health professionals.
Trial Registration:
International Registered Report Identifier (IRRID):

Clinical Trials.gov NCT04735744; https://tinyurl.com/3vf337pn
RR2-10.2340/jrm.v54.2506

(JMIR Public Health Surveill 2023;9:e44155) doi: 10.2196/44155
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Introduction

An estimated 32%-57% of patients recovering from a
COVID-19 infection experience severe and long-term problems
in daily functioning and participation [1-3]. It is becoming
increasingly clear that both patients with mild symptoms and
those with serious symptoms during an acute COVID-19
infection are at risk of developing the post—COVID-19 condition
[1,2,4,5]. Post—-COVID-19, also referred to as “long COVID,”
is defined as “signs and symptoms that develop during or after
aCOVID-19 infection, continuing for more than 12 weeks, and
that are not explained by an alternative diagnosis’ [6-8]. To
date, it isunknown what treatment is needed to support patients
in their recovery from COVID-19.

Patients recovering from COV1D-19 often experience persistent
problems in their daily activities related to limitations in
physical, nutritional, cognitive, and mental functioning
[3,5,9-11]. Fatigueisthe most prevalent and persistent symptom,
irrespective of the severity of theinitial infection [3,5,10,12,13].
Longitudinal data suggest that fatigue does not resolve over
time in many patients, even if they receive hedlth care
[3,9,10,13,14]. Increased levels of fatigue can result in lower
levels of physical activity [15] and limit patients in activities
of daily living (eg, housekeeping and grocery shopping) and
outdoor pursuits [16]. Mental problems, such as anxiety and
depression, are common in patients recovering from COVID-19.
A study by Huang et a [17] showed that anxiety and depression
were present in approximately 23% of patients 6 months after
the onset of COVID-19 symptoms. Siso-Almiral et a [10]
showed that 36% of patientsstill reported mental problems after
3 months, and no significant associations were found with
COVID-19 severity. Furthermore, previous studies have
observed aworsened health-related quality of life (HRQoL) in
patients recovering from COVID-19, both hospitalized and
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nonhospitalized, who did not recuperate after afollow-up period
of several months [9,18-21].

The World Hedth Organization (WHO) suggests that
rehabilitation for patients with the post—-COVID-19 condition
requires person-centered care that recommends multidisciplinary
collaboration among health care professionals. These
multidisciplinary rehabilitation interventions may include
breathing techniques, physical exercise therapy, cognitive
behavioral therapy, occupational therapy, nutritional support,
and improving swallowing physiology [22]. In the Netherlands,
mono- and multidisciplinary best-practice recommendations
for primary allied health professional s have been devel oped for
the treatment of patients recovering from COVID-19 [23-26].
Based on the overall effects of primary alied health care, it is
expected that primary allied health professionals (ie, dietitians,
exercise therapists, occupational therapists, physical therapists,
and speech and language therapists) can play a role in the
recovery of patientswith COV1D-19 who experience persistent
limitations in daily physical functioning and participation. In
July 2020, the Dutch Ministry of Health, Welfare and Sports
instated atemporary regulation in primary alied health care to
facilitate the treatment of patients recovering from COVID-19
and to stimulate research. This regulation enables the
reimbursement of primary allied health care for every patient
from basic health insurance coverage. With a referral from a
general practitioner (GP) or medical specidist, primary alied
health care treatment isreimbursed for a period of 6 months. If
recovery during this period is insufficient, an extension by a
second 6-month period is possible upon referral by a medical
specialist. As COVID-19 is still a novel condition and the
evidence base for alied heath treatment in patients with
post—-COVID-19 syndromeissmall, it isvital that new dataand
insights be shared as soon as they are available; therefore, the
aim of this paper isto present the results of recovery of patients
receiving primary alied health care after aCOVID-19 infection.
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We provide outcomes at 3- and 6-month follow-up regarding
participation, the HRQoL, physical functioning, fatigue, and
psychologica well-being. In addition, we explorewhich basdline
characteristics are associated with changes in these outcomes
between baseline and 6-month follow-up.

Methods

Study Design and Setting

As part of a nationwide project to evaluate the recovery of
patients receiving primary allied health care after aCOVID-19
infection, aprospective cohort study was set up in collaboration
with various patient organizations (ie, the Lung Foundation
Netherlands, the Netherlands Patient Federation, and Harteraad)
and with input from patients contacted through these
organizations [27]. In this prospective cohort study, patients
were included at the start of their treatment with 1 or more
primary allied health professionas. All treatments offered by
primary alied health professionals in daily practice were part
of usual care and were preferably based on recommendations
and guidelines published by the professional bodies of the
respective care providers, as available at the start of theresearch
[23-26]. Theinclusion period for the cohort study was between
March 29 and June 19, 2021. Primary outcome measures were
assessed at baseline (T0) and again after 3 months (T1) and 6
months (T2). Thefull study protocol with timelinesis published
elsawhere[27]. Inthis paper, wereport the results of our primary
outcome measures at baseline, 3-month follow-up, and 6-month
follow-up.

Ethical Considerations

The study protocol was approved by the Medical Ethics
Committee of the Radboud University Medica Centre
(registration #2020-7278). The study has been registered in the
Clinical Trialsregistry (NCT04735744). Informed consent was
obtained from all patients before enrollment in the study, and
all procedures were conducted in accordance with the
Declaration of Helsinki.

Participants

Adult patients (age=18 years) were digible for inclusion in the
cohort if they were recovering from COVID-19 and started
treatment with 1 or more primary alied health professionals
(ie, adietitian, exercisetherapist, occupational therapist, physica
therapist, or speech and language therapist). Patients may have
received treatment from 1 or more primary alied health
professionals during the course of the study. Patients were
included regardless of their hospital admission status during the
acute phase of COVID-19. Petients who were unable to
complete questionnaires in Dutch and patients who were
receiving palliative care were excluded from the study.

Data Collection

Patients could enroll in the study by (1) signing up after an
invitation from their treating primary allied health professional
or (2) signing up ontheir own initiative, upon which theresearch
team also invited the treating primary allied health professional
to participate. The enrollment procedure of this study is
described in detail in the published study protocol [27]. Both
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patients and primary allied health professionals reported data
viathe specifically designed Your Research app. Patients were
asked to download the app on their smartphones or make use
of the web version. Questionnaires were sent out through this
app at the start of the treatment (baseline) and after 3 and 6
months. Patients unable to participate via digital methods were
provided with an opportunity to compl ete the questionnaireson
paper and return them by post. Primary allied health
professional s were asked to use the web version of the app.

Outcome M easures

Data on patient characteristics were collected by the treating
primary allied health professionals at the start of the treatment.
Patient-reported outcome domains (participation, HRQoL,
fatigue, and physical functioning) were assessed at baselineand
after 3 and 6 months. Data on psychological well-being were
collected at baseline and after 6 months.

Patient Characteristics

Patient characteristics were collected viaan online record form
and contained the following items on demographics: age, sex,
height (in cm), weight (in kg) both at the start of treatment and
before COVID-19 infection, living status (whether the patient
had an informa caregiver), and referring physician.
Furthermore, data on symptom severity at the onset of treatment
(ie, mild to moderate [mild symptoms up to mild pneumonia],
severe [dyspnea, hypoxia, or <50% lung involvement on
imaging], or critical [respiratory failure, shock, or multiorgan
system dysfunction], as described in Ref. [28]) as well as
hospital admissions during the acute phase of COVID-19 (ie,
no hospital admission, admission to hospital ward or intensive
care unit [ICU]) were recorded. Additionaly, data on
comorbidities (ie, cardiovascular disease, chronic lung disease,
diabetes mellitus, kidney disease, liver disease, immune disease,
oncological disease, chronic neuromuscular disorders) and
smoking status were collected. The body weight and height

were used to calculate each patient’s BMI (weight/height?) and
categorized as defined by WHO [29].

Participation

Parti cipation was assessed with the Utrecht Scalefor Evaluation
of Rehabilitation—Participation (USER-P). The USER-Pis a
31-item self-administered questionnaire reflecting a patient’s
participationin daily life, divided over 3 subscales: frequencies,
restrictions, and satisfaction. The total scores range from 0 to
100 for each subscale, with higher scores indicating better
participation (higher frequency, fewer restrictions, and higher
satisfaction) [30]. We arbitrarily assumed a 5-point difference
on 1 of these USER-P scalesto beclinically relevant for patients
recovering from COVID-19 [31,32].

Health-Related Quality of Life

The HRQoL was assessed with the EuroQoL 5 Dimensions 5
Level (EQ-5D-5L) tool, a 5-item questionnaire measuring a
person’s status on 5 dimensions of health: mobility, self-care,
usua activities, pain/discomfort, and anxiety/depression [33].
Furthermore, the EuroQoL Visual Anaog Scale (EQ-VAS) was
recorded by the patients. The EQ-VAS provides a quantitative
measure of a patient’s perception of their overall health, with a

JMIR Public Health Surveill 2023 | vol. 9| e44155 | p. 3
(page number not for citation purposes)


http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR PUBLIC HEALTH AND SURVEILLANCE

score ranging from O to 100, with higher scores indicating a
higher HRQoL. A difference of 8 points on the EQ-VAS was
considered clinically relevant [34].

Fatigue

Fatigue was assessed with the Fatigue Severity Scale (FSS), a
9-item scale measuring the severity of fatigue and its effect on
patients' activities and lifestyle. The score of each item ranges
from 1 to 7, where 1 indicates strong disagreement and 7
indicates strong agreement. The total scoreis calculated using
the mean value of the 9 items, with a score of 4 or more
indicating severe fatigue [35]. A difference of 0.45 points on
the FSS mean score was considered clinically relevant [36].

Physical Functioning

Limitations in physical functioning were assessed with the
Patient-Reported Outcomes Measurement Information System
Physical Functioning Short Form 10b (PROMIS-PF-10b), a
10-item questionnaire measuring the self-reported ability to
perform activities of daily life. Items reflect 4 subcategories:
upper extremities (dexterity), lower extremities (walking or
mobility), and central regions (neck and back), as well as
instrumental activities of daily living, such as running errands
[37]. Totd scoresrangefrom 13.8 (severely physically impaired)
to 61.3 (not physically impaired), with a mean score of 50 (SD
10) representing the mean score of areference population [38].
A difference of 3.6 points was considered clinically relevant
[39].

Psychological Well-Being

The Hospital Anxiety and Depression Scale (HADS) was used
to assess psychologica well-being. This 14-item
self-administered questionnaire describes symptoms of anxiety
and depression. The HADS is divided into an anxiety score
(HADS-A) and adepression score (HADS-D), each containing
7 items. The total score rangesfrom 0 to 21 for both subscales,
where atotal score of 11 or more indicates a probable clinical
diagnosis of depression or anxiety [40,41]. A difference of 1.7
points was considered clinically relevant [42].

Statistical Analysis

Descriptive statistics were used to describe the patient
population and to analyze the primary outcome measures at
baseline and after 3 and 6 months using numbers and proportions
for categorical variables, means (SDs), and medians (IQRs) for
continuous variables. Linear mixed model analyses were used
to evaluate recovery over time for participation, the HRQoL,
fatigue, physical functioning, and psychological well-being.
This analysis accounts for correlation between repeated
measures on the same subject and uses all available data from
this subject. A model with a random intercept and all other
variablesfixed was a so generated. The primary outcomeswere
used as dependent variables, while time (categorical: baseline,
3 months, and 6 months) was used as a fixed factor.
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Uni- and multivariate regression analyses were used to explore
which baseline characteristics were associated with changesin
the scores of the main outcome measures between baseline (TO)
and 6-month follow-up (T2). This analysis used data from
complete cases, and missingness at random (MAR) was tested
(Table S1in Multimedia Appendix 1). Univariate analyseswere
performed to determine which baseline characteristics (ie, age,
sex, BMI, hospitalization, comorbidities, baseline score, and
smoking status) were associated with the mean change in each
outcome measure. Comorbiditieswere coded into 3 categories:
none, 1, and 2 or more comorbidities. Variables with P<.157
in the univariate regression were included in the multivariate
model [43]. The backward elimination of variables was then
performed in order of statistical significance until only factors
that were significantly associated with the outcome remained.
A sensitivity analysis was performed by forcing age, sex, and
hospital admission into the models as these factors are known
to be related with recovery over time. Results of this sensitivity
analysis are presented in Table S2 in Multimedia Appendix 1.
P<.05 was considered statistically significant for all analyses
based on 2-sided testing. All data were analyzed using SPSS
Statistics version 25 (IBM Corp).

Patient and Public I nvolvement

During the development of this study, we involved patients to
provide feedback on the readability and appropriateness of
proposed measures. The usability of the smartphone and
web-based app versionswas a so tested by patients. Participating
patients received updates on the status of the study via their
smartphone or web app. Furthermore, various patient
organizations (ie, the Lung Foundation Netherlands, the
Netherlands Patient Federation, and Harteraad) participated
during routine research meetings.

Results

Patient Characteristics

In total, 1451 patients were included in this study (Figure 1),
receiving 1708 different allied health care treatments. Their
mean age was 49 (SD 13) years, and 63.8% (848/1330) of the
patient population was female (Table 1). The majority
(1015/1315, 77.2%) had not been hospitalized for COVID-19,
and 1002/1311 (76.4%) patients had experienced
mild-to-moderate severity of symptoms during the infection

period. The mean BMI was 28 (SD 6) kg/m? and 68.9%
(738/1071) of the patient population was classified as being

overweight or obese (BM1>25 kg/m?). In addition, 1 comorbidity
was reported by 410/1331 (30.8%) patients, and 2 or more
comorbidities were reported by 155/1331 (11.6%) patients.
Cardiovascular disease (193/1331, 14.5%) and chronic lung
disease (183/1331, 13.7%) were the most prevalent
comorbidities. Most patients (1086/1331, 81.6%) had been
referred for primary alied health care by their GP.
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Figure 1. Flow diagram for inclusion of patients recovering from COVID-19 receiving primary alied health care in a Dutch prospective cohort study,
with follow-up after 3 and 6 months from the start of treatment. EQ-5D-5L: EuroQoL 5 Dimensions 5 Level; FSS: Fatigue Severity Scale; HADS:
Hospital Anxiety and Depression Scale; PROMIS: Patient-Reported Outcomes M easurement | nformation System; USER-P: Utrecht Scale for Evaluation
of Rehabilitation—Participation.
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Table 1. Genera characteristics of patients recovering from COVID-19 receiving primary alied health care in a Dutch prospective cohort study

(N=1451).

General characteristics Participants
Treatments (n=1708)%, n (%)

Physical therapy/exercise therapy 1005 (58.8)

Occupational therapy 364 (21.3)

Dietary care 224 (13.1)

Speech and language therapy 115 (6.7)
Sex (n=1330)°, n (%)

Male 482 (36.2)

Female 848 (63.8)
Age (years, n=1331), mean (SD) 49 (13)
COVID-19 severity (n=1311)°, n (%)

Mild/moderate 1002 (76.4)

Serious 271 (20.7)

Very serious 38(2.9)
Admission to hospital for COVID-19 infection (n:1315)b, n (%)

Hospitalized, including the ICU® 87 (6.6)

Hospitalized 213(16.2)

Not hospitalized 1015 (77.2)
BMI (kg/m% n=1071)°; mean 28 (SD 6)

Underweight (<18.5) 10 (0.9)

Normal weight (18.5-25.0) 323(30.2)

Overweight (25.0-30.0) 404 (37.7)

Obese (>30.0) 334 (31.2)
Smoking status (n=1305)b, n (%)

Current 63 (4.8)

Former 166 (12.7)

Never 1076 (82.5)
Living status(n=1322)b, n (%)

Alone 212 (16.0)

Cohabiting 1110 (84.0)
Informal caregiver (n=1319)b, n (%)

Yes 526 (39.9)

No 793 (60.1)
Comorbidities (n=1331), n (%)

0 766 (57.6)

1 410 (30.8)

>2 155 (11.6)

8Some participants received multiple treatments from multiple primary allied health professionals. Therefore, the number of treatments exceeded the

number of participants.
PData were not fully available for all patients.
Clcu: intensive care unit.
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Primary Outcome M easur es

Table 2 presents data on the outcome measures at baseline and
at 3- and 6-month follow-up. Additionally, clinically relevant
improvements at 6-month follow-up are presented in Table S3
in Multimedia Appendix 1. After 6 months, the majority of
patients showed a clinically relevant improvement on the
USER-Prestrictions and satisfaction subscal es (576/890, 64.7%,
patients and 543/891, 60.9%, patients, respectively), while
540/908 (59.5%) patients showed a clinicaly relevant
improvement on the EQ-VAS (mean 67.4, SD 19.1 points)
compared to baseline (mean 55.5, SD 17.8 points). Severe
fatigue was reported by 1205/1281 (94.1%) patients at baseline,
persisting after 6 months in 742/929 (79.9%) patients. A
clinicaly relevant improvement on the FSS mean score was

https://publichealth.jmir.org/2023/1/e44155
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found in 490/904 (54.2%) patients. Based on PROMIS-PF-10b
scores, over two-thirds of the patients reported being more than
60% impaired, limited, or restricted in physical functioning at
baseline, which decreased to 37.8% (351/929) after 6 months,
517/902 (57.3%) patients experienced a clinically relevant
improvement in physical functioning. The majority of patients
scored less than 7 points on the HADS anxiety and depression
scores both at baseline and at 6 months, which indicates no
anxiety disorder or depression. At baseline, the HADS anxiety
scoreindicated aprobable clinical diagnosis of anxiety disorder
in292/1271 (23%) patients, which decreased dlightly to 170/926
(18.4%) patients after 6 months. A probable clinical diagnosis
of depression was indicated by the HADS depression scorein
285/1271 (22.4%) patients at baseline, decreasing to 137/926
(14.8%) patients at 6-month follow-up.

JMIR Public Health Surveill 2023 | vol. 9 | 44155 | p. 7
(page number not for citation purposes)


http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR PUBLIC HEALTH AND SURVEILLANCE

Table 2. General outcome measures at baseline and after 3 and 6 monthsin patients® recovering from COVID-19 receiving primary allied health care

in a Dutch prospective cohort study.

Slotegraaf et d

Genera outcome measures Baseline (TO) 3 months (T1) 6 months (T2)
Participation

Sample population, n/N (%) 1271/1451 (87.6) 945/1451 (65.1) 921/1451 (63.5)

USER-P? frequencies subscal e score, mean (SD) 275(103) 30.5(10.5) 31.3(10.1)

USER-P restrictions subscale score, mean (SD) 65.8 (20.1) 73.6 (19.4) 77.3(19.8)

USER-P satisfaction subscal e score, mean (SD) 48.6 (17.8) 54.8 (19.5) 58.1 (19.9)
HRQoL®

Sample population, n/N (%) 1289/1451 (88.8) 954/1451 (65.7) 932/1451 (64.2)

EQ-VAS score, mean (SD) 55.5 (17.8) 64.3(18.2) 67.4(19.1)
Fatigue

Sample population, n/N (%) 1281/1451 (88.3) 951/1451 (65.5) 929/1451 (64.0)

FSS® score, mean (SD) 5.6 (1.0) 52(1.2) 4.9(1.3)

>4 points, n (%) 1205 (94.1) 815 (85.7) 742 (79.9)
Physical functioning

Sample population, n/N (%) 1279/1451 (88.1) 951/1451 (65.5) 929/1451 (64.0)

PROMIS-PF-10b score, mean (SD) 31.7(60) 41.5(7.6) 43.5(8:50)

100% impaired, limited, or restricted, n (%) 2(0.2) 2(0.2) 140 (15.1)

80%-99% impaired, limited, or restricted, n (%) 427 (33.4) 176 (18.5) 211 (22.7)

60%-79% impaired, limited, or restricted, n (%) 452 (35.3) 276 (29.0) 202 (21.7)

40%-59% impaired, limited, or restricted, n (%) 259 (20.3) 227 (23.9) 157 (16.9)

20%-39% impaired, limited, or restricted, n (%) 97 (7.6) 133 (14.0) 150 (16.1)

1%-19% impaired, limited, or restricted, n (%) 39 (3.0) 95 (10.0) 72 (7.8)

0% impaired, limited, or restricted, n (%) 4(0.3 42 (4.4) 140 (15.1)
Psychological well-being? (anxiety)

Sample population, /N (%) 1271/1451 (87.6) N/AD 926/1451 (63.8)

HADS anxiety score, mean (SD) 7.1(49) N/A 6.3(4.7)

<7 points, n (%) 746 (58.7) N/A 613 (66.2)

8-10 points, n (%) 233(18.3) N/A 143 (15.4)

>11 points, n (%) 292 (23.0) N/A 170 (18.4)
Psychological well-being (depression)

Sample population, n/N (%) 1271/1451 (87.6) N/A 926/1451 (63.8)

HADS depression score, mean (SD) 73(4.2) N/A 5.7 (4.3

<7 points, n (%) 689 (54.2) N/A 638 (68.9)

8-10 points, n (%) 297 (23.4) N/A 151 (16.3)

>11 points, n (%) 285 (22.4) N/A 137 (14.8)

3Datawere not fully available for all patients.

BUSER-P: Utrecht Scale for Evaluation of Rehabilitation—Partici pation.

°HRQoL: health-related quality of life.
dEQ-VAS: EuroQol Visual Analog Scale.
®FSS: Fatigue Severity Scale.

'PROMIS-PF-100: Pati ent-Reported Outcomes Measurement I nformation System Physical Functioning Short Form 10b.
9Psychological well-being was only assessed at baseline (TO) and at 6 months (T2).
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AN/A: not applicable.
'HADS: Hospital Anxiety and Depression Scale.

Patient-Reported Recovery Over Time

Table 3 shows the effect of time on the outcome measures. For
all dependent variables, a random intercept model was the
best-fitting model. No variables were significantly related to
missing values in the outcome measures at any point in time.
A significant effect of time was observed for all outcome
measures a 3- and 6-month follow-up (P<.001). For
participation, estimated mean differences of at least 2.9 points
(P<.001) were observed for al 3 subscales at all time points.

Slotegraaf et d

For the HRQoL, the mean increase was 9.0 points (95% CI
7.8-10.2) at 3 months and 12.3 points (95% Cl 11.1-13.6) after
6 months. Furthermore, significant improvements were found
for fatigue and physical functioning at all time points. The
greatest improvements were seen after just 3 months for all
outcome measures measured at both 3 and 6 months. Mean
differences of —0.8 (95% Cl —1.0t0o—0.5) on the HADS anxiety
score and —1.6 (95% Cl —1.8 to —1.3) on the HADS depression
score were observed.

Table 3. Results of linear mixed model analysis for the outcome measures participation, HRQoL 2, fatigue, physical functioning, and psychological
well-being in patients recovering from COVID-19 receiving primary alied health care in a Dutch prospective cohort study.

General outcome measures Baseline 3 months 6 months At 3 months At 6 months
(TO), mean  (T1), mean (T2), mean
(SB) (SB) (SE)
Estimate Pvalue  Estimate P value
(95% CI) (95% ClI)
Participation
USER-P° frequencies subscale 275(0.3) 30.5(0.3) 31.5(0.3) 29(2.3t03.7) <.001 3.9(3.3t104.7) <.001
USER-Prestrictions subscale  64.6 (0.6) 73.7 (0.6) 77.6 (0.6) 9.1(7.9t010.3) <.001 13.0(11.8t014.2) <.001
USER-P satisfaction subscale  48.7 (0.5) 54.7 (0.6) 58.4 (0.6) 59(4.8t07.2) <.001 9.7 (8.5t010.9) <.001
HRQoL (EQ—VASC score) 55.6 (0.5) 64.6 (0.6) 67.9 (0.7) 9.0(7.8t010.2) <.001 12.3(11.1t013.6) <.001
Fatigue (FSSd score) 5.6 (0.03) 5.2 (0.04) 4.9 (0.04) -04(-05t0-04) <.001 -0.7(-0.8t0-0.6)  <.001
Physical functioning (PROMIS-PF- 37.7(0.2)  416(0.2) 437(02) 39(35t04.3) <.001 5.9 (5.6 t0 6.4) <.001
10b°® score)
Psychological well-bei ngf
HADSY anxiety score 7.1(0.1) N/AD 6.3(0.1) N/A N/A -0.8(-1.0t0o-0.5) <.001
HADS depression score 7.3(0.1) N/A 5.7(0.1) N/A N/A -16(-1.8t0-1.3) <.001

3HRQoL : health-related quality of life.

BPUSER-P: Utrecht Scale for Evaluation of Rehabilitation—Partici pation.
®EQ-VAS: EuroQol Visual Analog Scale.

drss: Fatigue Severity Scale.

€PROM I S-PF-10b: Patient-Reported Outcomes Measurement |nformation System Physical Functioning Short Form 10b.
fPsychologica] well-being was only assessed at baseline (TO) and at 6 months (T2).

9HADS: Hospital Anxiety and Depression Scale.
N/A: not applicable.

Factors Associated With Changesin the Scores of the
Main Outcome M easures

Multivariable regression models were estimated to identify
factors associated with changesin scores between baseline and
6-month follow-up for each outcome measure. Tables 4-10
provide an overview of the final regression models. All
univariable and multivariable regression models are shown in
Tables $4 and S5 in Multimedia Appendix 1. Having a worse
baseline score was related to greater improvements for all
outcome measures. For all 3 subscales of the USER-P and
physical functioning, patients admitted to the hospital during

https://publichealth.jmir.org/2023/1/e44155

theinfection period of COV1D-19 showed greater improvements
in scores than nonhospitalized patients, even when correcting
for baseline scores. In terms of the HRQoL, patients admitted
to a hospital ward showed greater improvements than patients
who had not been hospitalized, although no associations were
found with ICU admissions. Male participants showed greater
improvementsthan femal e participantsin al outcome measures,
except for psychological well-being, for which no association
was found for sex. The baseline age, BMI, comorbidities, and
smoking status were not significantly associated with the mean
changein any of the outcome measuresin our patient population.
In a sensitivity analysis (Table S2 in Multimedia Appendix 1)
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where age, sex, and hospital admission were forced into the frequenciesof participation, physical functioning, and symptoms
model, additional associations were found between the male  of anxiety.
sex and satisfaction in participation and between age and

Table 4. Multivariable linear regression models on the outcome measure participation (USER-P? frequencies subscale) in patients recovering from
COVID-19 receiving primary allied health care in a Dutch prospective cohort study (R2 overall model=0.272, P<.001).

QOutcome measure B 95% ClI P value

Hospital admission .001
No Reference N/AP N/A
Hospital ward 2.556 0.851 to 4.262 .003
IcuU® 3.079 0.611 to 5.547 .015

Baseline score —496 —0.558t0 -0.435 <.001

3USER-P: Utrecht Scale for Evaluation of Rehabilitation—Participation.
BN/A: not applicable.
CICU: intensive care unit.

Table 5. Multivariable linear regression models on the outcome measure participation (USER-P? restrictions subscale) in patients recovering from
COVID-19 receiving primary allied health care in a Dutch prospective cohort study (R2 overall model=0.277, P<.001).

QOutcome measure B 95% ClI P value
Sex .001
Male Reference N/AP N/A
Female -5.337 —7.813 t0 —2.861 .001
Hospital admission <.001
No Reference N/A N/A
Hospital ward 3.581 0.316 t0 6.845 .032
Icus 9.165 4.522t0 13.809 <.001
Baseline score —462 -0.520 to —0.405 <.001

BUSER-P: Utrecht Scale for Evaluation of Rehabilitation—Participation.
BN/A: not applicable.
CICU: intensive care unit.

Table 6. Multivariable linear regression models on the outcome measure participation (USER-P? satisfaction subscale) in patients recovering from
COVID-19 receiving primary allied health care in a Dutch prospective cohort study (R2 overall model=0.159, P<.001).

QOutcome measure B 95% ClI P value

Hospital admission .003
No Reference N/AP N/A
Hospital ward 3.577 0.356 t0 6.798 .030
IcuS 6.728 2.1441011.311 .004

Baseline score —-402 —0.467 t0 -0.338 <.001

3USER-P: Utrecht Scale for Evaluation of Rehabilitation—Participation.
BNI/A: not applicable.
Clcu: intensive care unit.

https://publichealth.jmir.org/2023/1/e44155 JMIR Public Health Surveill 2023 | vol. 9 | e44155 | p. 10
(page number not for citation purposes)

RenderX


http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR PUBLIC HEALTH AND SURVEILLANCE Slotegraaf et al

Table 7. Multivariable linear regression models on the outcome measure HRQoL 2 (EQ—VASb score) in patients recovering from COVID-19 receiving
primary alied health care in a Dutch prospective cohort study (R2 overall model=0.245, P<.001).

QOutcome measure B 95% ClI P value
Sex <.001
Male Reference N/AC N/A
Female —4.855 —7.378 10 —2.333 <.001
Hospital admission .10
No Reference N/A N/A
Hospital ward 3.594 0.231t0 6.957 .036
icud 2.106 —2.6151t0 6.827 .38
Baseline score -524 —0.589 to —0.459 <.001

3HRQoL : health-related quality of life.
bEQ-VAS: EuroQol Visual Analog Scale.
°N/A: not applicable.

dicu: intensive care unit.

Table8. Multivariable linear regression models on the outcome measure fatigue (FSS? score) in patients recovering from COV1D-19 receiving primary
allied health care in a Dutch prospective cohort study (R2 overall model=0.064, P<.001).

Outcome measure B 95% ClI P value

Sex <.001
Male Reference N/AP N/A
Female .284 0.130t0 0.438 <.001

Baseline score -301 —0.381t0-0.222 <.001

8FSS: Fatigue Severity Scale.
BN/A: not applicable.

Table 9. Multivariable linear regression models on the outcome measure physical functioning (PROMIS-PF-10b score) in patients recovering from
COVID-19 receiving primary allied health care in a Dutch prospective cohort study (R2 overall model=0.064, P<.001).

Outcome measure B 95% ClI P vaue

Sex <.001
Male Reference N/AP N/A
Female -2.342 -3.341t0-1.343 <.001

Hospital admission

No Reference N/A .004

Hospital ward 1.149 —0.1651t0 2.463 .09

Icuc 2.917 1.064t04.771 .002
Baseline score -125 —0.203 to -0.046 <.001

3PROM I S-PF-10b: Patient-Reported Outcomes Measurement Information System Physical Functioning Short Form 10b.
BNI/A: not applicable.
CICU: intensive care unit.
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Table 10. Multivariable linear regression models on the outcome measure psychological well-being (HADS? anxiety and depression scores; all baseline
scores) in patients recovering from COVID-19 receiving primary allied health care in a Dutch prospective cohort study.

Outcome measure B R? overall model 95% ClI P value
HADS anxiety -.354 0.160 (P<.001) -0.407 t0-0.301 <.001
HADS depression -.392 0.179 (P<.001) -0.447t0-0.337 <.001

3HADS: Hospital Anxiety and Depression Scale.

Discussion

Principal Findings

This study presents the first results of our evaluation of the
recovery of our unique cohort of patients with COVID-19
receiving primary allied health care until their 6-month
follow-up. We explored which baseline characteristics were
associated with changes in the scores of the main outcome
measures over this 6-month period. Most patients showed a
clinicaly relevant improvement in all outcome measures;
however, despite improvement, many patients still experienced
persistent problems in their daily lives, with limitations in
physical and mental functioning. A worse baseline score,
hospital admission, and, for some outcome measures, the male
Sex were associated with greater improvement between baseline
and 6-month follow-up; however, age, the BMI, comorbidities,
and smoking status were not associated with the mean change
in any of the outcome measures.

Comparison With Other Studies

The majority of our patient population showed a clinicaly
relevant improvement 6 months after starting treatment provided
by 1 or more primary allied health professionals; nevertheless,
a large group of patients experienced persistent problems in
their daily lives. The mean EQ-VAS score of our patient
population (67 points) remained well below the popul ation norm
in the Netherlands, which is 82 points [44]. These results are
consistent with previous findings that the HRQoL is impaired
in the majority of patients post—COVID-19 [12,15,17,45-48].
Persistent fatigue was highly prevalent among the patients
included in our study, with 79.9% still reporting severe fatigue
(measured with the FSS) after 6 months. These results are
consistent with previous studies on patients recovering from
COVID-19, showing that fatigue isthe most common complaint
[5,10,14,47,49-51], even after 6 months [13,15,52-54]. The
mean PROM | S-PF-10b score of our population (mean 43.5, SD
8.5) remained well below the population norm in the
Netherlands (mean 50, SD 10). Theseresults are al so consistent
with previous studies [15,47] and indicate that persistent
symptoms due to COVID-19 may lead to patients experiencing
limitations in physical functioning.

Relative to other outcome measures, a smaller percentage of
patients showed a clinically relevant improvement in
psychological well-being. This was due to an observed ceiling
effect, as 58.7% and 54.2% of patients showed no indication of
an anxiety disorder or depression at baseline, respectively. Data
of these patients are still informative, however, as they could
also have deteriorated throughout the follow-up period. With
scores indicating a probable clinical diagnosis of anxiety

https://publichealth.jmir.org/2023/1/e44155

disorder or depression in 18.4% and 14.8% of patients,
respectively, after 6 months, our findings are similar to those
reported in previous studies, which showed prevalence rates
ranging from 11% to 40% [8,17,46,48,51,54-57]. Furthermore,
we performed an additional subgroup analysis to explore the
differences in changes in the scores of the outcome measures
between patients who showed indications of depression or
anxiety disorder at baseline and patients who did not (data not
shown). Based on this analysis, we conclude that whether a
patient shows indications of depression or anxiety disorder at
baseline has little effect on the changein their scores over time.

We found that male participants showed greater improvements
than female participants in participation, the HRQoL, fatigue,
and physical functioning. These results are consistent with
previous studies showing that female participants experience
more persistent symptoms after a COVID-19 infection
[10,14,21,45,49,51]. Furthermore, patients admitted to the
hospital for COVID-19 showed greater improvements than
nonhospitalized patients in terms of participation, the HRQoL,
and physical functioning, which isin line with previous studies
[12,21,45,51]. We observed no associations between fatigue
and hospital admission, age, the BMI, comorbidities, or smoking
status, which is aso consistent with other studies
[10,14,51,53,54], indicating that fatigue is highly prevalent in
patientsrecovering from COVID-19, irrespective of the severity
of initial infection and patient characteristics. We found that
having aworse baseline scoreisrelated to greater improvement
in anxiety and depressive symptoms; however, no associations
with any patient characteristics were found. Similar to our
results, previous studies have found no associations between
the frequency of anxiety or depressive symptoms and disease
severity or hospital admission [10,46,48,49,57]. In contrast,
other studies have found the female sex [54,58,59] and older
age [54,56] to be predictors of anxiety or depressive symptoms
in patients with COVID-19. Although the association between
age and symptoms of anxiety was not evident in our primary
analysis, it did show up in our sensitivity analysis (Table S2 in
Multimedia Appendix 1).

Limitations

This study did not include a control group to determine the
potential effects of primary alied health care by comparing
outcome measures with patients who did not receive this type
of care. In addition, with a lack of available pre-COVID-19
data for our population, it was difficult to draw conclusions
about the impact of pre-existing conditions versus problemsin
the daily activities and participation of these patients due to
their COVID-19 infection.

For the interpretation of results, it isimportant to consider that
the baseline measurement in this study was taken at the start of
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the treatment by 1 or more primary allied health professionals.
It is possible that a patient had already experienced symptoms
for some time and only consulted a primary alied health
professional at a later stage. Additionally, it should be
considered that not all patients received treatment from 1 or
more primary allied health professionals during the entire
6-month follow-up period of this study. Some patients received
short-term treatment, while otherswere still receiving treatment
at 6 months.

The characteristics of included patients are comparable to
COVID-19 populations described by others[3], and therefore,
we assume that the study population is representative of the
populationin 2021, our inclusion period. Based on theinclusion
period, which was between March and July 2021, our population
most likely had the Wuhan or Alpha variant of SARS-CoV-2
[60Q]. Different variants may cause different symptoms, and the
recovery of patients infected with other variants (eg, Delta or
Omicron) may differ from that of our population. A total of 25
patients dropped out during this study (Figure 1). Although a
proportion of the patients did not complete all questionnaires,
the response rates were still sufficient: 93% at baseline, 68%
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after 3 months, and 67% after 6 months [61]. There was no
selective missingness of data based on patient characteristics
(including disease severity) and scores of the outcome measures
(Table S1 in Multimedia Appendix 1).

Implications and Future Per spectives

Future research and in-depth analyses of our data are needed to
gain more insight into the outcome measures and recovery of
patients after COVID-19 who visit 1 or more primary alied
health professional s. Future paperswill include the results after
a12-month follow-up, determining the rel ated health care costs
and profession-specific outcomes per alied health discipline.

Conclusion

The results of this study show that patients recovering from
COVID-19 and receiving primary allied health care make
progress in recovery, but many still experience limitations in
their daily activities and participation after 6 months. The
findings of our study provide reference values for health care
providers and health care policy makers about what to expect
from the recovery of patients who receive or have received
health care from 1 or more primary allied health professionals.
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