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Abstract

Objectives The coronavirus disease 2019 (COVID-19) lockdown and ongoing restrictions in the UK
affected access to clinical care, self-management and mental health for many patients with inflamma-
tory arthritis. The aim of this study was to determine the impact of lockdown on inflammatory arthritis
clinical care, self-management, disease outcomes and mental health.

Methods In total, 338 people with inflammatory arthritis participated in a prospective study, complet-
ing a series of online questionnaires. The questionnaires assessed demographics, inflammatory arthritis
condition and management, clinical care, quality of life and mental health. Visual analogue scales
(VASs) were completed at each assessment. Linear regression, controlling for confounders, was con-
ducted to determine factors associated with physical and mental health outcomes.

Results More than half of participants reported worsening VAS by >10 points for patient global as-
sessment (PGA), pain, fatigue and emotional distress during the initial lockdown. Changes in clinical
care were associated with worse PGA (b =8.95, P=0.01), pain (b=7.13, P=0.05), fatigue (b=17.01,
P <0.01) and emotional distress (b=12.78, P <0.01). Emotional distress and depression were also as-
sociated with worse outcomes in PGA, pain and fatigue, whereas loneliness was not. In contrast,
physical activity seemed to mitigate these effects. Loneliness did not show any associations with out-
comes. Over time, these effects decreased or disappeared.

Conclusion Changes to clinical care owing to lockdown were associated with worse disease out-
comes in patients with inflammatory arthritis. There has also been a clear impact on mental health,
with possibly complex relationships between mental health and psychosocial factors. Physical activity
emerged as a key influence on disease outcomes and mental health.

Key words: inflammatory arthritis, lockdown, coronavirus disease 2019, clinical care, management, mental
health, depression

Key messages

o The majority of patients reported worsened physical and mental health during lockdown.
o Changes in care and management were associated with worsening physical and mental health.
e The impact of lockdown changes on physical and mental health lessened over time.
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Introduction

Inflammatory arthritis is a collection of chronic autoim-
mune diseases that require ongoing pharmacological
treatment and careful adherence to self-management
behaviours [1, 2]. The coronavirus disease 2019
(COVID-19) lockdown in the UK from March to July
2020 disrupted clinical care and required a period of
self-isolation for many patients [3]. Research into the
impacts of changes to clinical care attributable to
lockdown on disease outcomes of inflammatory arthri-
tis patients were needed in the UK because disruptions
to daily routines caused by lockdown and ongoing
restrictions could potentially alter self-management
behaviours and disease outcomes.

This would also be likely to impact mental health, given
that worse disease activity has been shown to be
associated with worse mental health in inflammatory
arthritis [4, 5]. There is already some evidence that
individuals with pre-existing physical or psychiatric
co-morbidities appear to be at higher risk of mental health
consequences from the pandemic [6]. Given that inflam-
matory arthritis patients already have higher rates of
co-morbid mental health disorders compared with the
general population [5, 7], they could be particularly
vulnerable.

Finally, given that vulnerable inflammatory arthritis
patients were advised to self-isolate for 12 weeks to re-
duce their risk of contracting COVID-19 (known as
shielding), they could be at higher risk of mental health
consequences from social isolation [3]. In the general
population, quarantining was shown to be a risk factor
for both short- and long-term negative psychological
effects, such as increased rates of depression, insom-
nia, post-traumatic stress disorder and substance abuse
[8]. Thus, research was needed into the effects of social
isolation on the physical and mental health of
inflammatory arthritis patients.

The objectives of this study were threefold: firstly, to
evaluate how the COVID-19 lockdown from March to
July 2020 impacted patients’ inflammatory arthritis
symptoms, self-management and mental health in the
short term during a period of easing of initial lockdown
restrictions in June/July 2020; secondly, to evaluate the
medium-term impacts on physical and mental health
symptoms until November 2020; and thirdly, to deter-
mine the degree to which impacts on treatment and
self-management were associated with worse physical
and mental health symptoms in the short and medium
term.

Methods
Design and recruitment

The IA-COVID study is a longitudinal mixed-methods
study examining the impact of COVID-19 on the quality
of life of people with inflammatory arthritis. Participants
were recruited via social media and relevant charities.
All participants provided written informed consent.

Eligibility criteria were: aged >18years, living in the UK
and with an inflammatory arthritis condition. Although
the eligibility criteria specified that respondents must be
resident in the UK, three respondents from crown de-
pendencies that form part of the British Isles but are not
in the UK were included in the analyses. Ethical ap-
proval was obtained from King’s College London
Research Ethics Committee (LRS-19/20-18186). Written
informed consent was obtained from all participants.
The study complies with the Declaration of Helsinki.

The data included in the present analysis consisted of
the baseline data collected between 1 June and 3 July
2020, as lockdown restrictions in the UK were eased
but shielding was ongoing. At the time of the baseline
collection, shops re-opened, socializing with up to six
people was allowed, and national travel resumed. Data
from two additional follow-ups ~3 months apart were
also collected. The first follow-up collected data from
early September 2020, during another period of looser
restrictions that included working from home, a curfew,
and a six-person limit on social gatherings. The second
follow-up occurred in late November 2020, during a
renewed period of strict restrictions, in which people
were instructed to stay at home except for essential
trips. Two more follow-ups were planned for February
2021 and June 2021; those data were not collected in
time for the present study, but will be included in future
analyses. Subsamples of participants also included an
ecological momentary assessment study and a
qualitative study [9].

Measures

The questionnaires assessed various aspects of the im-
pact of the COVID-19 pandemic and lockdown meas-
ures between 23 March and November 2020. Changes
in these factors from before the lockdown were also
evaluated.

The questionnaires were composed of the following
full or shortened questionnaires: demographics, inflam-
matory arthritis condition, visual analogue scale (VAS)
disease activity scale, VAS pain scale, VAS emotional
distress scale, musculoskeletal health questionnaire
(MSKHQ), personal health questionnaire depression
scale (PHQ-8), generalized anxiety disorder assessment
(GAD-7), University of California Los Angeles (UCLA)
loneliness scale, Lubben social networks scale, healthy
eating assessment, sleep questionnaire, global physical
activity questionnaire (GPAQ) and the Capability
Opportunity Motivation Behavior (COM-B) model. Some
questions were modified to clarify them in the context of
COVID-19. Additional researcher-designed questions
were included regarding inflammatory arthritis manage-
ment, changes to medication (beyond those
recommended by the clinical care team), changes
(yes/no) to various areas of clinical care, changes in
self-management, co-morbidities, food shortages, social
contact satisfaction, COVID-19 experience and
symptoms, COVID-19 attitudes, fear of COVID-19, and
the impact of COVID-19 on employment, finances and
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general wellbeing. Not all of these measures were used
in the present analyses, but they might be used in
sub-studies or future analyses.

Disease outcome measures

The VASs were completed for the previous week, and all
ranged from 0 to 100. The baseline study also retrospec-
tively assessed pre-lockdown and early lockdown for the
patient global assessment (PGA), pain and fatigue. VASs
are considered appropriate to measure the intensity of an
experience, such as distress or pain [10], and have been
shown to have good validity and reliability [11, 12].

Lifestyle measures

Diet was evaluated by a shortened healthy eating as-
sessment measuring inflammatory diet patterns [13],
which has good validity and sensitivity [14]. Higher
scores indicated a more inflammatory diet. The baseline
questions asked about the frequency of inflammatory
and other foods eaten (fried/fast foods, sweets, sweet-
ened beverages, fruit, vegetables, dairy, and red or
processed meats) and also asked if they were eating
less, the same or more of each item compared with
before the COVID-19 measures.

Physical activity was measured at baseline with one
question modified from the MSKHQ asking, ‘On how
many days did you do a total of 30 min or more of phys-
ical activity, which was enough to raise your heart
rate?’. Additionally, the baseline questionnaire asked if
they engaged in less, the same or more physical activity
compared with before the lockdown. The MSKHQ also
shows good validity and reliability [15]. Finally, one
researcher-designed question regarding changes to
medication (yes/no to changes in dosage and/or
frequency) was included.

Quality of life and mental health measures

Emotional distress was measured with a VAS for the
previous week in the baseline (post-lockdown) in June/July
2020 and both follow-up questionnaires. The baseline
questionnaire also asked about emotional distress
retrospectively for pre-lockdown (early March 2020) and
peri-lockdown (April 2020). The PHQ-8 was used to
measure depressive symptoms and has been validated in
many contexts [16]. Two questions from the GAD-7 were
used to assess anxiety: ‘Feeling nervous, anxious, or on
edge’ and ‘Not being able to stop or control worrying’.
The GAD-7 has shown good reliability and validity [17].
Several researcher-designed questions about psychosocial
concerns were included. A shortened version of the UCLA
loneliness scale using four questions relevant to lockdown
context was used to assess loneliness in the baseline
questionnaire. This scale has been established as a reli-
able and valid measure of loneliness [18]. One researcher-
designed question assessed the level of fear or concern
participants felt about COVID-19 (‘How concerned do you
feel about COVID-197?’).

https://academic.oup.com/rheumap
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Statistical analysis

Changes in mean VAS and s.n.s were calculated for
PGA, pain, fatigue and emotional distress. Clinically
meaningful improvement or worsening in each VAS
score was considered as a change of >10 points from
pre-lockdown to post-lockdown in June/July 2020 [19].
Repeated-measures ANOVAs were run for to determine
whether there was any difference over time for PGA,
pain, fatigue, emotional distress, diet, physical activity,
depression, loneliness or fear of COVID-19. Additionally,
Student’s paired t-tests were conducted to assess the
difference between scores at the different time points.
The percentage of the sample reporting better, same or
worse outcomes compared with before lockdown on the
VAS and the 95% Cls were calculated for PGA, pain, fa-
tigue and emotional distress for pre- to post-lockdown
scores, and for changes in clinical care and self-
management behaviours. Violin plots of these changes
in VAS scores were also produced. Demographics and
key clinical characteristics were compared for partici-
pants who completed all surveys with those who
dropped out.

Finally, linear regressions controlling for potential con-
founders of age, gender, condition, disease duration,
pre-lockdown disease activity or emotional distress
were conducted to determine the factors associated
with worse outcomes on physical health measures and
on mental health. Initially, baseline (June/July 2020)
changes in clinical care, changes in medication, inflam-
matory diet and physical activity were used as predic-
tors of PGA, pain, fatigue and emotional distress at
baseline, September and November follow-ups.
Changes in clinical care and medication were used as
categorical predictors, where clinical care was coded as
yes/no for each area of care that might have been af-
fected, whereas medication changes were coded as
yes/no but could include changes to either dosage or
frequency. The remaining factors were used as continu-
ous variables. Next, the baseline (June/July 2020) men-
tal health factors of emotional distress, depression and
loneliness were used as continuous predictors of PGA,
pain and fatigue at baseline and September and
November follow-ups. Models were completed sepa-
rately for baseline, September and November outcomes.
Effect sizes at all time points were calculated using
omega-squared. All analyses were carried out using
StaTa (StataCorp LLC, v.16.0, Texas, USA).

Results

Table 1 summarizes the baseline characteristics of the
sample by inflammatory arthritis condition. A total of
338 participants completed the baseline assessment
in June. Data were available for 203 (60.0%) and 173
(51.2%) participants at the September and November
follow-ups, respectively. The sample was largely fe-
male (90.2%) and White (97.5%), with an average age
of 47.9years (range 19-77years). Fig. 1 shows a
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TasLE 1 Continued
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3.7(0.1)
3.3(0.2)
3.6(0.2)

4.0 (0.1)
4.0(0.2)
4(0.2)

3.7(0.1)
3.4(0.2)
3.5(0.1)

3.7(0.1)
3.4(0.2)
3.5(0.1)

3.8(1.0)
3.4(1.0)
3.5(1.0)

Post-lockdown (June)

<0.01

Follow-up 3 months (September)
Follow-up 5 months (November)

0.01

Bold text indicates significant results. MSKHQ: musculoskeletal health questionnaire.

flowchart of the recruitment process. Those who com-
pleted all questionnaires were significantly older
(P <0.01) and had significantly higher scores on base-
line pain (P <0.01) compared with those who dropped
out.

Repeated-measures ANOVA found differences over
time for PGA [F(4, 1036)=34.58 P <0.01], pain [F(4,
1036) =40.54, P<0.01], fatigue [F(4, 1035)=43.11,
P <0.01], emotional distress [F(4, 1012)=55.67,
P <0.01], diet [F(2, 273)=10.88, P <0.01), depression
[F(2, 286)=8.43, P<0.01], loneliness [F(2, 281)=5.97,
P<0.01] and fear of COVID-19 [F(2, 270)=8.26,
P < 0.05]. Physical activity was not significantly different
across time points [F(2, 262) =0.15, P=0.86]. Student’s
paired t-tests are shown in Table 1 identifying the time
points with significant differences.

Physical health

The mean VAS scores and s.pn.s during pre-, peri- and
post-lockdown from baseline and the September and
November follow-ups are displayed in Table 1. On aver-
age, all measures of disease activity (PGA, fatigue and
pain) showed worsening from pre-lockdown (February
2020) to post-lockdown (June 2020) (Fig. 2;
Supplementary Fig. S1, available at Rheumatology
Advances in Practice online.). In contrast, emotional dis-
tress was highest in peri-lockdown. The majority of the
overall sample reported worsening outcomes during the
lockdown for all disease measures; however, the results
were mixed, and many participants also reported that
their disease activity stayed the same, while a minority
reported improvements.

At the follow-ups, the VAS scores for PGA, pain, fa-
tigue and emotional distress had improved relative to
the end of the lockdown in June, but remained higher
than pre-lockdown levels. Pain and fatigue VAS scores
showed consistent trends downward over time after the
lockdown, whereas PGA and emotional distress showed
a slight increase again in November.

Demographic and earlier clinical measurements were
examined for associations with later physical outcomes.
None of the demographic characteristics was predictive
of physical health outcomes at baseline or the follow-
ups except for duration of the inflammatory arthritis con-
dition, which was significantly associated with PGA in
September (b=0.003, P<0.01). The pre- and post-
lockdown measurements of PGA, pain and fatigue were
significantly associated with all their respective meas-
urements at baseline and/or follow-ups, with the excep-
tion of PGA pre-lockdown, which was not significantly
associated with PGA in November.

Clinical care

Overall, 87.45% of participants experienced change to
their clinical care (as indicated in Fig. 3), with the great-
est impact on clinical appointments (76.8%), general
practioner appointments (59.1%) and blood tests
(53.6%). A detailed breakdown of the percentage [95%

https://academic.oup.com/rheumap
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Fic. 1 Recruitment flow chart

Patients recruited via social media
follow a link to the survey

U

Participants met eligibility criteria (N=
338)

Participants lost to follow up (N=135)

@ |:> ® No response (N=121)

* Incomplete data (N=14)

September 2020 follow-up completed

(N =203)
g : Participants lost to follow-up (N= 30)

s No response (N=30)

November 2020 follow-up completed

(N=173)
@

February 2021 follow-up

U

June 2021 follow-up

J

Data is cleaned and analyzed

Fic. 2 Changes from pre- to post-lockdown

Emotional Distress Fatigue

§ Improved Nochange Worsened Improved Nochange  Worsened
e
5 '
o Pain PGA

21

2

g4

(=]

Improved Nochange Worsened Improved No change  Worsened

PGA: patient global assessment.
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Fic. 3 Changes to clinical care

Changes to Clinical Care Pre to Post Lockdown

Percent of Sample

[
_ Clinical Appointments

Blood Tests

ertiary Care (Physiotherapy, podiatry, elc.) e of ministration of
I T Care (Physioth I Mode of Ad f
| Medication

Surgical Procedures

_ GP Appointments

Rheumatology Advice

Cl] of participants with any changes in each of the clini-
cal care areas during the lockdown is provided in
Supplementary Table S1, available at Rheumatology
Advances in Practice online.

Linear regression analyses (Table 2) demonstrate that
those reporting changes to clinical care at baseline had
significantly worse PGA (b=8.95, P=0.01), pain
(b=7.13, P=0.05), fatigue (b=17.01, P<0.01) and
emotional distress (b =12.78, P < 0.01) at baseline, even
when controlling for pre-lockdown levels of the out-
come. Results remained significant when controlling for
fear of COVID-19 and COVID-19 infection status. The
Omega squared (W?) effect size of changes to clinical
care was small for PGA (w?=0.02) pain (w?=0.01) and
emotional distress (w?=0.03), whereas it was medium
for fatigue wW?=0.07).

At the follow-ups, the impact of clinical care changes
remained significant only for fatigue in September
(b=10.76, P=0.04), but was no longer significant by
November. The effect size for fatigue decreased over
time, with it having faded to a small effect size in
September (w? =0.02) compared with the medium effect
size at baseline. None of the other outcomes of PGA,
pain and emotional distress remained significant over
time at the follow-ups.

Table 2 shows that, overall, the majority of partici-
pants (89.7%) reported not altering their medication dur-
ing the lockdown period at baseline. Table 2 also shows
the linear regressions for changes in medication, ad-
justed for pre-lockdown levels of outcomes. Medication
non-adherence at baseline was also significantly associ-
ated with worse PGA (b=13.12, P<0.01), pain
(b=11.47, P<0.01) and fatigue (b =14.83, P <0.01) but
not emotional distress (b=7.43, P<0.12) at baseline.
Effect sizes for changes to medication were small for
PGA (W?=0.04), pain (Ww?=0.03) and fatigue (W?=0.04).
None of these effects was still significant at the follow-
ups in September or November.

When the analyses were repeated with only partici-
pants who completed all questionnaires, changes to

clinical care were no longer significant at baseline for
emotional distress, nor were they significant in
September for pain or fatigue, but they were significant
in November for pain (b=16.9, P=0.05). Changes in
medication were no longer significant at baseline for
fatigue.

Lifestyle

More than half (64.3%) of the participants reported mak-
ing changes to their diet during the lockdown, and
51.1% reduced their physical activity. Table 2 displays
the regression coefficients for self-management behav-
iours as predictors of disease outcomes. An inflamma-
tory diet was significantly associated with fatigue only
(b=0.99, P=0.02), whereas physical activity was asso-
ciated with PGA (b=-2.40, P<0.01), pain (b=-2.43,
P <0.01), fatigue (b =-2.5, P<0.01) and emotional dis-
tress (b =—2.41, P<0.01) in June. The results remained
significant when controlling for fear of COVID-19 and
COVID-19 infection status. The effect sizes of physical
activity were medium for PGA W?=0.07), pain
(w?=0.07), fatigue (W?=0.06) and emotional distress
w?=0.04).

At the follow-ups, physical activity at baseline
remained significantly associated with pain (b =—1.94,
P =0.01) and fatigue (b =—19.1, P=0.02) in September,
and by November none of the effects remained. The ef-
fect sizes for physical activity also decreased over time
for pain (W?=0.04) and fatigue (w?=0.03) by September
compared with baseline. An inflammatory diet was no
longer significant for fatigue at follow-ups. However, al-
though inflammatory diet was not significantly associ-
ated with PGA at baseline in June, it was significantly
associated with PGA in November (b=1.78, P<0.01,
w? = 0.05), indicating a delayed effect. When the regres-
sions were repeated with the sample including only
those who completed all questionnaires, diet was signifi-
cant at baseline for PGA (b=2.25, P=0.01) and pain
(b=2.26, P=0.02). However, physical activity was no
longer significant for pain at the September follow-up.

https://academic.oup.com/rheumap
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TaBLE 2 Adjusted regression coefficients for clinical care and lifestyle

P-value Pain

Clinical care and lifestyle PGA

P-value

Fatigue P-value Emotional distress P-value

Baseline in June

Changes to clinical care 8.95 0.01 713 0.047 17.01 <0.01 12.78 <0.01
Changes to medication 13.13 <0.01 11.47  <0.01 14.83 <0.01 7.43 0.12
Inflammatory diet 0.61 0.10 0.72 0.19 0.99 0.02 0.88 0.08
Physical activity —2.40 <0.01 —2.43  <0.01 —2.50 <0.01 —2.41 <0.01
Follow-up September

Changes to clinical care 5.34 0.29 7.96 0.09 10.76 0.04 5.88 0.30
Changes to medication 2.45 0.65 1.97 0.70 3.09 0.57 0.24 0.97
Inflammatory diet —0.33 0.53 -0.27 0.58 0.18 0.73 —0.36 0.55
Physical activity -1.25 0.11 —-1.94 0.01 -19.10 0.02 —0.61 0.48
Follow-up November

Changes to clinical care 1.02 0.84 5.70 0.19 —2.02 0.66 —2.66 0.67
Changes to medication 7.35 0.20 —1.50 0.76 6.39 0.21 7.64 0.29
Inflammatory diet 1.78 <0.01 0.19 0.73 0.34 0.54 0.90 0.24
Physical activity —1.59 0.05 —0.53 0.45 -1.15 0.12 —0.08 0.94

Results are adjusted for age, gender, condition, disease duration, and pre-lockdown disease activity or emotional distress.

Bold text indicates significant results.

TaeLe 3 Adjusted regression coefficients for mental health

Mental health PGA P-value

Baseline in June

Emotional distress 0.21 <0.01
Depressive symptoms 0.95 <0.01
Loneliness 0.09 0.76
Follow-up in September

Emotional distress 0.15 0.01
Depressive symptoms 0.69 0.01
Loneliness 0.53 0.19
Follow-up in November

Emotional distress 0.06 0.29
Depressive symptoms 0.65 0.04
Loneliness 0.53 0.24

Pain P-value Fatigue P-value
0.24 <0.01 0.36 <0.01
0.92 <0.01 1.56 <0.01
0.27 0.35 0.62 0.62
0.14 0.01 0.14 0.02
0.80 <0.01 0.33 <0.01
0.59 0.12 0.03 0.94

—0.02 0.68 0.04 0.50
0.48 0.08 0.61 0.04
0.32 0.41 0.61 0.14

Results are adjusted for age, gender, condition, disease duration, and pre-lockdown disease activity or emotional distress.
Bold text indicates significant results. PGA: patient global assessment.

Mental health

The majority (58.6%) of participants in the overall
sample reported that their emotional distress worsened
during the lockdown, although the changes were mixed
(Supplementary Fig. S1, available at Rheumatology
Advances in Practice online). This pattern was similar
across conditions, with the exception of JIA, but this
group had a sample size of only five.

Table 3 shows that emotional distress at the end of
the lockdown was found to be significantly associated
with PGA (b=0.21, P<0.01), pain (b=0.24, P<0.01)
and fatigue (b=0.36, P<0.01). Likewise, depression
was associated with all the disease activity outcomes in
June, at the end of lockdown: PGA (b=0.95, P <0.01),
pain (b=0.92, P<0.01) and fatigue (b =1.56, P <0.01).

https://academic.oup.com/rheumap

Loneliness was not associated with any of the disease
activity outcomes. The results remained significant when
controlling for fear of COVID-19 and COVID-19 infection
status.

At the follow-ups, emotional distress remained signifi-
cant for PGA (b=0.15, P=0.01), pain (b=0.14,
P=0.01) and fatigue (b=0.14, P=0.02) in September.
Depression also remained significant in September for
PGA (0.65, P=0.04), pain (b=0.48, P=0.08) and
fatigue (b=0.61, P=0.04), and in November it was
significant only for PGA (b=0.65, P=0.04) and fatigue
(b=0.61, P=0.04).

When the regressions were repeated with the sample
including only those who completed all questionnaires,
emotional distress was no longer significant in the
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September follow-up for PGA, pain or fatigue, and de-
pression was no longer significant for PGA and fatigue.
In November, depression was no longer significant for
PGA or fatigue. None of the demographic characteristics
was significantly associated with emotional distress at
baseline or the follow-ups. The pre-lockdown and post-
lockdown measurements of emotional distress were sig-
nificantly associated with the later measurements of
emotional distress at baseline and follow-ups.

The effect sizes for emotional distress were large for
PGA (W?=0.10), pain (W?=0.12) and fatigue W?=0.23).
For depression, the effect sizes were medium for PGA
W?2=0.09) and pain W?>=0.07) and large for fatigue
W2=0.17). The effect size for social contact on pain
was small (w? =0.02). The effect sizes for emotional dis-
tress were reduced at the follow-up in September (PGA,
w?=0.03; pain, w>=0.03; and fatigue, w?=0.02). For
depression, the effect sizes were also reduced at follow-
up in both September (PGA, w?=0.03; pain, w?=0.05;
and fatigue, w?=0.04) and November (PGA, w?=0.02;
and fatigue, w2 =0.02).

Discussion

Patients with inflammatory arthritis experienced significant
disruptions to their clinical care, lifestyle and mental health
during the COVID-19 lockdown and ongoing restrictions in
2020. These changes were associated with worse disease
activity, indicating that clinicians should be aware of the
adverse effects of changes to clinical care and consider
ways to mitigate the negative effects.

Changes to lifestyle behaviours during the lockdown
varied widely among patients. The mixed results for in-
flammatory diet over time could indicate differing short-
and long-term mechanisms, such as different inflamma-
tory pathways or causes. Changes in physical activity
were also mixed, reflecting results in other studies [ 20,
21]. However, given that physical activity had a larger
impact on disease activity measures than changes in
medication and clinical care in the long term, its impor-
tance in inflammatory arthritis self-management and fu-
ture interventions is underscored. Physical activity might
also offset some of the impacts of disruptions to clinical
care; therefore, clinicians should continue to support pa-
tient education around it [23, 24]. The qualitative sub-
study associated with the present study provides further
insight into explanations for changes in behaviour [9].

It has already been established that, outside of lock-
downs, emotional distress is intertwined with worse dis-
ease outcomes [25-27]. Our results suggest that this is
consistent under lockdown too [28]. Other research has in-
dicated that mental health concerns have increased during
the pandemic, suggesting that mental health might be of
increased importance during this time [29-31]. This should
prompt professionals to prioritize access to mental health
resources to prevent emotional distress from affecting in-
flammatory arthritis outcomes.

The null results for loneliness might be indicative of the
overlap between different aspects of mental health and
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psychosocial factors. Although the present study did not
find loneliness to be associated directly with physical
health outcomes, other research has indicated that loneli-
ness has worsened during lockdowns and has been asso-
ciated with depression and suicidality [32, 33]. Additionally,
the UCLA loneliness scale is a common measure, but has
not been validated in the context of lockdowns and should
therefore be interpreted with caution.

This study had the benefit of a large sample size, al-
though it appears to have some bias in gender, age and
ethnicity. The study was also limited in that the pre-
lockdown and peri-lockdown measures from baseline
were retrospective self-report up to several months
prior. The analyses included descriptive statistics of all
the retrospective measures, but the regressions were
limited to more recent measures (last 2 weeks), which
would be more reliable. Also, some of the questions
were shortened from existing scales, modified to fit the
context of COVID-19, or researcher designed in the ab-
sence of pre-existing scales relevant to COVID-19.
These questions would also be a limitation because they
were not validated.

The present analyses suggest the impacts of lock-
down show a general decrease over time. Given that
there are further follow-up questionnaires from February
2021 and June 2021, future analyses can potentially ex-
amine whether these decreases continue over longer
periods of time.

Lastly, this study suggests that professionals should
consider the adverse effects on patients of changes to
care and lifestyle owing to the COVID-19 lockdown and
restrictions, because these changes are associated with
worsening of disease outcomes and mental health.
Additionally, the decrease in the impacts over time indi-
cates that more support during initial phases of lock-
downs, followed by gradual easing, could be most
appropriate. Guided by insights from this study, professio-
nals have the potential to improve patient support in the
future and prevent adverse impacts on patient outcomes.
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