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Background: The COVID-19 pandemic provided a unique opportunity to explore the impact of the mandated
lockdown and social distancing policies on engagement in daily occupations for individuals with multiple
sclerosis (MS) and able bodied (i.e. healthy) adults. The study also examined whether the changes in daily oc-
cupations were associated with health-related quality of life (HrQOL).

Methods: Between the spring and early fall of 2020, 69 persons with MS and 95 healthy adults completed an
online survey that included measurements of 26 activities of daily life. For each activity, participants reported
whether they continued to perform the activity (with or without adjustments), whether they stopped, or started
to perform the activity during the pandemic. Social support, HrQOL, and demographics, including financial
distress were also obtained.

Results: Participants with MS and healthy adults both reduced the number of activities performed during the
pandemic. Healthy adults continued to do more activities with and without adjustments compared with par-
ticipants with MS. In both groups, better HrQOL was associated with the number of activities participants
continued to do with and without adjustments, and worse HrQOL with the number of activities they stopped
doing.

Conclusions: Fewer persons with MS engaged in everyday occupations than healthy adults following the
COVID-19 pandemic. The ability to maintain occupational engagement and to participate in social and daily
activities is important for maintaining high HrQOL in both groups. Thus, these results call for attention in
treatment and self-management of MS symptomatology.

Introduction

Since the outbreak of Coronavirus Disease 2019 (COVID-19) in-
dividuals throughout the world have had to make significant life ad-
justments, including leaving one’s home only when absolutely
necessary, social distancing, wearing of masks, and performing exten-
sive hygiene protocol. These adjustments have affected occupations of
daily living, which include activities associated with paid and unpaid
work, self-care, leisure, and rest. However, engaging in occupations of

daily life is crucial for one’s sense of well-being and satisfaction with life
(Steger et al., 2008). Therefore, restriction and adjustments associated
with the COVID-19 pandemic may have impacted quality of life (QOL)
and well-being.

Indeed, following pandemic restrictions, negative life changes were
observed in various aspects of life — in healthcare, economics, social
interactions, and everyday tasks for both persons with and without
disabilities. For example, European healthy adults reported that they
slept more, exercised and walked less, spent more time on electronic
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screens and devices, and gained more body mass during the pandemic
(Pisot et al., 2020). Interestingly, the same study also reported some
positive life changes, such as more regular and healthier meals, less
alcohol consumption, and less smoking (Pisot 2020). Another study of
571 Israeli healthy adults reported high levels of psychological distress,
significant reduction in participation in daily life activities, and
decreased QOL (Lipskaya-Velikovsky, 2020). In addition, Szczepanska
and Pietrzyka (2021) reported that young college age healthy people
were negatively affected by the restrictions in the access to public
spaces, which resulted in deteriorated physical and psychological
well-being and overall QOL.

Negative life changes following the COVID-19 outbreak were also
observed in people with disabilities. For example, people with intellec-
tual and developmental disability experienced behavioral difficulties
due to disruptions to routines and support systems (Courtenay, 2020).
Umucu and Lee (2020) found that people with chronic illnesses reported
a moderate level of stress, depression, and anxiety during the COVID-19
pandemic. In fact, Lund et al. (2020) reported that people with dis-
abilities in the United States have been more exposed to various sources
of stress and trauma during the COVID-19 pandemic compared to people
without disabilities. These stressors included but were not limited to
concerns about health care rationing and ableism in health care, isola-
tion, and deaths and illnesses of loved ones and community members. In
addition, many people with disabilities were already living with occu-
pational restrictions that had a devastating impact on their
health-related quality of life (HrQOL) even before the pandemic started.
The pandemic further limited engagement in daily occupations due to
confinement and various restrictions that were needed and required to
keep them safe (Kendall et al., 2020). Interestingly, there is a lack of
published research on the impact of the pandemic on daily occupations
and participation in everyday activities for individuals with disabilities,
including multiple sclerosis (MS).

MS affects up to a million people in the United States (Wallin et al.,
2019) and often results in limitations and restrictions in occupations of
daily living (Goverover et al., 2015, 2020) and a reduced HrQOL
(Goverover et al., 2020). The challenges imposed by the pandemic may
have had an additive negative effect on various aspects of life for in-
dividuals with MS. In contrast to healthy adults, individuals with MS
have diagnosis-specific medical concerns and existing activity re-
strictions (Goverover et al., 2015, 2021). Nonetheless, some recent
studies reported that the pandemic restrictions have worsened the sleep
quality of persons with MS (Luis et al., 2021) and their quality of life
(Manacorda et al., 2021). Additionally a study showed that approxi-
mately half of the study sample of persons with MS ceased or decreased
their physical activity leisure time during the COVID-19 epidemic
(Kalron et al., 2021).

In this current study, we explored how pandemic restrictions have
affected daily occupations and whether these changes are related to
current HrQOL of persons with multiple sclerosis (MS) compared to
healthy adults. We hypothesized that individuals with MS and healthy
adults would both experience changes in occupations of daily life due to
general restrictions applied to everyone. However, healthy adults may
make more efficient adjustments to be able to carry out these activities
during the COVID-19 pandemic compared with persons with MS.
Furthermore, we aimed to investigate whether engagement in occupa-
tions of daily life during the COVID-19 pandemic can predict partici-
pants’ current HrQOL above and beyond financial stress, social support,
and resilience (known predictors of HrQOL). We hypothesized that in-
dividuals who continued to perform more occupations of daily life with
and without adjustments would report better HrQOL than people who
discontinued activities.
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Material and methods
2.1. Participants

A total of 69 respondents with MS and 95 healthy adults (HAs)
participated in this study. Table 1 summarizes participants’ de-
mographic characteristics. The MS group was significantly older than
the HA group F(1, 161) = 5.4, p = .02). The HA group reported more
years of formal education than participants with MS (F(1, 161) = 3.2, p
=.07). More HAs were employed compared to persons with MS (49.3%
in MS vs. 63.1% in HA; (1) = 5.1, p = .03) and reported higher
household income than the MS group (median income: $50,000-
$74,000 in MS vs. > $75,000 in HA; W = 3274.5, p = .003). Addition-
ally, the HA households had more children under age 18 (F (1, 161) =
14.2; p <0.001) and included more people than those of the MS group (F
(1, 161) = 4.9; p = .01). The MS sample consisted of predominantly
relapsing-remitting phenotype (68%). Although a formal measure of
disability was not utilized, the authors computed the patient determined
disease steps (PDDS) score based on MS participants responses to
questions related to their MS related symptoms and these symptoms
impact on their life. Participants’ mean score on the PDDS was 3, indi-
cating “gait disability” (Hohol et al., 1995; Kahraman et al., 2021). 42%
of participants in the HA group were tested for COVID-19, and from
them only 2 participants (1.6%) were positive. In the MS group, 29%
were tested for COVID-19, and 3 of them were found positive (4.3%). In
terms of electronic use, both MS and HA groups reported frequent and
regular smartphone or cellphone use and owned a desktop or laptop
computer (including tablets). In both groups they reported access to
high speed internet and frequent internet use.

Table 1
Description of participants.

MS (n = HA (n= P
69) 95)

Age 48.1 42.9 .02
(13.17) (14.5)

Years of education 18.6 (2.1) 19.16 .07

(1.8)

Sex

Males 12 16 >0.05

Females 56 79

Marital Status

Never Married 18 28 .05

Married 37 46

Divorced/separated 8 4

Domestic partners 3 11

Widowed 1 4

Other 2 2

Employment status

Employed 34 60 .03

Household income

Less than $25,000 10 9 .005

$25-$49,000 7 12

$50-$74,000 11

More than $75,000 30 63

Don’t know or don’t want to answer 11 8

How many children below 18 live in your .34 91 <0.001

household?

Number of people live in household 2.5(1.3) 3.1(1.5) .01

Type of MS

Relapsing-Remitting 47 (68%)

Secondary Progressive 9 (13%)

Primary Progressive 9 (13%)

Other 4 (6%)

PDDS 3(2.3)

Note. Group differences were analyzed by Pearson’s chi-squared tests (MS vs.
HA). MS: multiple sclerosis. HA: healthy adults. PDDS: patient determined dis-
ease steps (PDDS).
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2.2. Measures

The current study focused on questions related to occupations of
daily life, HrQOL, resilience, social support, and financial distress. Note
that all assessment except for question related to engagement in daily
occupations were adopted from the NIH Office of Behavioral and Social
Sciences Research that compiled surveys, for assessing COVID-19-
relevant Behavioral and Social Science (https://www.nlm.nih.
gov/dr2/COVID-19 BSSR_Research_Tools.pdf, retrieved April 2, 2021).

Engagement in occupations of daily life was assessed by the 26-item
Participation Objective Participation Subjective scale (POPS; Brown
et al., 2004), and modified specifically for use during the COVID-19
pandemic. The POPS is a questionnaire designed to assess level of
engagement in home and community activities and the respondent
satisfaction with their level of engagement. In the current study, all
activities presented in the original POPS were included; however, the
questions were modified to reflect changes in engagement in daily oc-
cupations during the pandemic. For each activity, participants were
asked to indicate whether they (1) did this task prior to the pandemic (at
least once a week); (2) continued to do the activity after the pandemic
started; (3) continued to do the activity after the pandemic started (but
with changes or modifications); (4) had given up the activity; or (5)
started doing the activity for the first time. The POPS activities described
by the participants was used to create four composite scores: (1) number
of activities participants continued to do; (2) number of activities they
continued to do with modifications; (3) number of activities they
stopped doing during the pandemic, and (4) number of activities they
started doing for the first time during the pandemic.

HrQOL was assessed by the Functional Assessment of Cancer
Therapy-7 (FACTG?7), a brief well-validated and widely available mea-
sure of HrQOL (Mah et al., 2020; Penedo et al., 2020). This question-
naire was modified to include language relevant to MS only, and not
cancer. It assesses the patient’s physical and emotional well-being. A
sum score was composed (after reversing three items) to indicate levels
of HrQOL, where lower scores indicate better HrQOL

Resilience was assessed using the four-item Brief Resilient Coping
Scale (Sinclair and Wallston, 2004), designed to assess tendencies to
cope with stress adaptively. The scale focuses on the tendency to
effectively use coping strategies in flexible, committed ways to actively
solve problems, despite stressful circumstances. Scores range from 4 to
20, with higher scores indicating better resilience.

Social support was assessed by the abbreviated Medical Outcomes
Study (MOS) Social Support Survey (Gjesfjeld et al., 2008; Sherbourne
and Stewart, 1991). It is a brief, self- administered, social support survey
that was developed for patients in the MOS. Using a five-point Likert
scale, participants rated the extent to which they agreed with each of the
10 items regarding support they receive from others. Higher scores
indicate more support.

Financial distress was assessed by questions from the COVID-19:
Impact of the Pandemic and HRQOL in Cancer Patients and Survivors
scale (Penedo et al., 2020). Respondents used a five-point Likert scale to
rate the extent to which they agreed with statements related to financial
stress when specifically thinking about the peak pandemic time period: a
total score was created by totaling the answers to these statements.
Higher scores indicate more financial stress.

2.3. Procedures

Data collection occurred between July and October 2020. During this
time, most states just started to reduce some of the restrictions that were
in place from March to May of 2020. Data was collected by a survey
administered via Research Electronic Data Capture (REDCap) tools,
hosted by Rutgers New Jersey Medical School. Participants were
recruited via various social networks (e.g. Facebook, Instagram), and
personal communications (support groups and word of mouth). During
the recruitment process (either via social network or personal
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communication), all participants clicked on a secure link for information
about the study, followed by informed consent. The data was collected
and stored on a HIPAA compliant encrypted application (REDCap)
which was designed to securely handle research data. Prior to down-
loading the data, any identifiable protected health information (PHI)
was removed so that all data was de-identified. Further, PHI was
restricted to email address. All participants provided consent to partic-
ipate via the REDCap survey, which was approved by the Kessler
Foundation Institutional Review Board. The survey took approximately
30 to 40 min to complete.

Data analysis

In inferential statistical analyses, responses of “don’t know” or
“prefer not to answer” were converted to missing values. Values were
reversed in scales when needed to have all responses scored in the same
direction (e.g., HrQOL). Pearson’s chi-squared tests were performed to
analyze group differences (MS vs. HA) in occupational engagement-
related questions (i.e., POPS). One way analysis of covariance was
done to compare MS and HA groups on the four occupational engage-
ment composite scores with age as a covariate. Spearman ranked cor-
relation was used to calculate coefficients for four variables related to
engagement in occupation of daily activities (i.e., continued to do ac-
tivities; continued to do activities with modification; stopped doing
activities due to COVID-19; and started doing this activity since COVID-
19) with HrQOL, resilience, social support, and financial distress. These
analyses were done for the whole sample, and in each group separately
(MS and HA sample). Lastly, linear hierarchical multiple regression was
performed to examine predictors of HrQOL in HA and persons with MS.
During Step 1, demographics (age and education) were entered; during
Step 2, resilience, social support, and financial distress were added; and
during Step 3, the four POPs activity scales were entered.

3. Results
3.1. Changes in levels of occupations of daily living since the pandemic

Fig. 1 presents comparisons between HA and MS while controlling
for age for the four composite scores of number of activities participants
continued to do during the pandemic; continued to do with modifica-
tions; stopped doing during the pandemic, and activities they started
doing during the pandemic. The number of activities that participants
with MS continued to do with modifications [F(2, 164) = 10.1, p =
0.002], and without modifications [F(2, 164) = 6.6, p = 0.01], were
significantly fewer than the number of activities HA group continued to
do. Numbers of activities they stopped and started doing during the
pandemic were similar between the two groups. For itemized descrip-
tion of activities, see supplementary Table 1.

Importantly, most of the modifications noted by participants in both
groups involved engaging in the activities online, the telephone or
performing virtual activities (e.g. Zoom, Skype, FaceTime, etc.); only
essential activities (e.g., shopping for groceries and necessities) were
performed in person utilizing social distancing and personal protective
equipment in both groups. Fig. 2 provides description of some of the
most frequent adjustments reported by both groups for selected
activities.

3.2. Relationship between HrQOL, engagement in occupations, social
support, resilience, and financial distress

At the time of this study, during the pandemic, participants with MS
reported lower HrQOL (MS: M = 16.1; SD = 4.6;. HA: M = 11.1, SD
=4.7); F(1177) = 48.2, p < .001) and less social support (MS: M = 37.9;
SD =9.9 vs. HA: M = 40.6, SD = 6.8; F(1201) = 5.2, p = .03) compared
to HA. Both groups reported similar levels of resilience (F(1, 201) =
0.69, p = 0.32).
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Fig. 2. Parentage of sample of adjustments participants with MS and HA used during the pandemic when engaging in occupations of everyday life.
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Table 2 presents results of the Spearman ranked correlation co-
efficients for the entire sample (MS and HA). Higher levels of HrQOL,
resilience, and social support were associated with more activities that
participants were doing during the pandemic with and without modi-
fications. Years of education were associated with more activities that
participants were doing during the pandemic with modifications, and
with activities they stopped doing. Similar correlations were observed
when the HA and MS groups were analyzed separately.

Multiple hierarchical linear regression was performed to examine
whether patterns of engagement in occupations could predict HrQOL,
while controlling for demographics (age and education), financial
distress, resilience, and social support, as those variables were signifi-
cantly associated with HrQOL. These analyses were done with the entire
sample, as patterns of correlations were similar in both groups. Results
of the hierarchical analyses are presented in Table 3. As summarized in
Table 3 (Model 1), age and years of education were not significant
contributors to Model 1 [F(2, 122) = 1.6, p > .05] and accounted for 2%
of the variation in HrQOL. Introducing resilience, social support and
financial distress (Model 2) explained an additional 5% of variation in
HrQOL, and this model was not significant [F(5, 122) = 1.9, p > .05].
Finally, the addition of engagement in occupations to the regression
model (Model 3) explained an additional 12% of the variation in HrQOL,
and the model was significant [F(9, 122) = 2.9, p < .01]. That is, only
number of activities that participants continued to do (p = .01), activ-
ities continue to do with modifications (p = .006), and numbers of ac-
tivity stopped (p = .01) were significant independent predictors of
HrQOL.

4. Discussion

The current study examined engagement in occupations of daily
living among individuals with MS and HAs during the COVID-19
pandemic relative to before the pandemic. As expected, both groups
changed their patterns of activity engagement due to restrictions posed
by the pandemic and/or imposed by the government or recommended
by public health organizations such as the Centers for Disease Control
and Prevention (Szczepanska and Pietrzyka, 2021). Importantly, both
groups were able to continue to perform many activities with modifi-
cations (e.g., using an online platform). This ability to adapt is impor-
tant, as we demonstrated that the number of activities participants
continued to perform (with or without adjustments) were significantly
associated with their HrQOL.

We hypothesized that persons with MS and HAs would both

Table 2
Correlations between activity and participation, and HRQOL (n = 164).
Number of Number of Number of Number of
activities activities Activities Activities
Continue to Continue to do stopped started doing
do with doing during the
modification pandemic
Age .08 —0.03 —0.05 —0.05
Education 11 .18* 237 12
Gender .15 —0.06 —0.03 —0.02
PDDSt —0.06 —0.04 —0.006 —0.07
Resilience 23%% 21 .15% 12
and
coping
Social .32%* 22%% .20%* —0.006
support
HrQOL —0.26%* —0.22%* .05 —0.01
Financial —0.31%* —0.08 —0.05 .13
distress
**p <0.01.
*** p <0.001.

Note. HRQOL = health-related quality of life; PDDS: patient determined disease
steps (PDDS).
t correlation was done only with MS participants.
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experience changes in occupations of daily life but that HA would make
more adjustments to the ways they performed activities in response to
restrictions posed by COVID-19 pandemic compared with persons with
MS. This hypothesis was supported by the results of this current study. A
significant finding of the current study is that more HA were engaged in
everyday occupations with and without modifications compared with
persons with MS. We were not surprised to find that persons with MS
were less engaged than HA in daily occupations during the pandemic. It
is known that persons with MS usually experience some levels of re-
striction in occupations of daily living imposed by symptoms of their
disease regardless of the pandemic (Conradsson et al., 2018; Goverover
et al., 2020). In addition, we found that changes in daily occupations
were made by both groups in most activities, however, HA used more
modifications than MS to maintain engagement. One of the most re-
ported occupational modifications in this study was the use of
internet-based technology for various activities, for example, shopping
and socialization. Note that previous research have shown that better
cognitive skills are associated with performance of internet-based
technologies in persons with MS (Goverover et al., 2021). In this cur-
rent study, cognitive functions were not assessed. However, based on the
study by Goverover et al. (2021) and others that were done in older
adults (Freese et al., 2006), it is possible that individuals with MS with
poor cognitive skills were having difficulties applying such modifica-
tions due their deficits. It is also possible that by the time the COVID-19
pandemic hit, for some activities, persons with MS may have exhausted
or did not have the emotional, personal, and environmental resources
for successful modification to continue engaging in these daily occupa-
tions. Thus, the pandemic presented an additional challenge to their
already limited capacity.

The results also showed (when looking at the answers participants
gave to the individual items of the questionnaire) that some activities
were done at a similar rate during the pandemic to before the pandemic
in both groups. Such activities as shopping for groceries and necessities,
may have been considered “necessary” which may have increased the
desire to continue to do the activity, making modifications when
necessary (Pettigrew et al., 2017). Other activities such as arranging
social gatherings may have been modified as they were important for
emotional well-being and HrQOL (Koutsogeorgou et al., 2020).

Our study indicates that persons with MS reported worse HrQOL in
comparison to HA. This finding is not surprising because HrQOL is in
general reduced in MS as compared to healthy adults (Nicholl et al.,
2005). Nonetheless recent studies demonstrated that both persons with
MS and HA reported that restrictions enforced during the COVID-19
pandemic contributed to a significant decline in the mood, psychologi-
cal well-being and HrQOL (Lipskaya-Velikovsky, 2020; Naseri et al.,
2021; Szczepanska and Pietrzyka, 2021). The current study is the first
that examined the effect of the pandemic on engagement in occupations
of daily living in individuals with neurologic disability and how such
changes in everyday engagement were associated with HrQOL above
and beyond attributes such as loneliness, social support and financial
distress in persons with MS. The results of the current study support the
postulate posed by various health professionals about the positive
relationship between engagement in occupations, health, and wellbeing
(Bar and Jarus, 2015; Townsend and Polatajko, 2007). In this study we
found that participants in both groups who continued to engage in more
daily occupations also reported better resilience and coping, stronger
social support, less financial distress and better HrQOL than people who
did less or stopped doing daily occupation. Previous studies described
similar relationships between engagement in everyday activities and
QOL in people with neurological illnesses (Forsberg et al., 2015; Sun
et al., 2018). Engagement in daily occupations provides a sense of
agency and self-determination, leading to greater life satisfaction and
QOL (Burkhart, 2019; Steger et al., 2008). Nonetheless, this current
study extends these results to the area of maintenance of daily occupa-
tional during a time of crisis such as the COVID-19 pandemic, and
further emphasize the importance of engagement in everyday activities



Y. Goverover et al.

Multiple Sclerosis and Related Disorders 57 (2022) 103339

Table 3
Predicting HRQOL from Activity Patterns resilience and social support (n = 164).
Model 1 Model 2
B SE
Age .02 .04
Education —0.42 .24
Resilience
Social Support
Financial distress
# of activities continue to do
#of activities continue to do with modifications
# activities stopped
# Activities Started
R? .02 .07

Model 3
B SE B SE
.04 .04 .04 .04
-0.29 .25 -0.37 .24
-0.20 .21 —-0.08 .20
-0.09 .06 —0.06 .06
12 .09 .25 .09
—0.34* .14
—0.43** .15
.35% .13
—0.06 .54
19%*

*p < .05, **p < .01.

Note. B = unstandardized coefficient; SE = standard error; HRQOL = health-related quality of life; Bolded numbers indicate statistical significance.

to maintain HrQOL in persons with MS.

This study has several limitations, including the use of a modified
version of the POPs, which was designed to measure activity changes
and satisfaction with these activities pre to post an illness. While the use
of the POPs in the current study allowed us to examine activity change
during the pandemic, we understand that the questionnaire was not
designed to examine this particular issue. However, we thought the
study question was important to examine, even in the absence of vali-
dated tools. Additionally, we assessed activity change, but did not
examine what caused the change in activity. For example, some activ-
ities may have been stopped because individuals felt they did not have
the choice to continue due to government-imposed restrictions. Future
studies will examine why activities were stopped or modified. It is
important to note that while our study may have implications for many
disability groups, we only examined individuals with MS which may
have had unique stressors during the pandemic. In order to fully un-
derstand how the pandemic affected others with disability, we would
need to examine other disability groups. Finally, the sample power was
not considered for this study as it was a convenience sample, and thus,
the study results should be interpreted cautiously. Also, participants
with MS and HA presented with different demographic characteristics
(e.g. age, employment and income) which could have an effect on the
study results; nonetheless, such characteristic differences are common in
these samples, and were controlled statistically in the comparison and
regression analysis.

4.1. Conclusions

Life during the COVID-19 pandemic resulted in consequences for
many around the world. These consequences include (and are not
limited to) deteriorated quality of life (Manacorda et al., 2021; Naseri
et al., 2021; Pfefferbaum and North, 2020), reduced and modified work
capacity (Brynjolfsson et al., 2020), and risks of physical health prob-
lems and increased mortality (Mehra et al., 2020). This current study
demonstrates that the pandemic affected engagement in activities of
daily life for both HA and MS. Yet, it is important to remember that even
before the pandemic, people with MS were less engaged in everyday
occupations compared with HA (Goverover et al., 2015, 2020), and thus
changes caused by the pandemic put them in a higher risk of reduced
engagement in everyday life activities and HrQOL. In addition, HAs
made more adjustments to many of these activities compared with
persons with MS. Given the importance of engagement in everyday oc-
cupations for HrQOL, the results of this study call for health pro-
fessionals to address engagement in daily occupations for persons with
MS through compensational interventions that can be applied during
different stages of disability. For example, practicing and leaning to use
internet-based technology for better every day occupational
engagement.
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