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Abstract

Objective: The COVID-19 pandemic has strongly influenced psychological and physical health worldwide. The aim of
this study was to examine the impact of the pandemic on women with fibromyalgia.

Methods: This mixed methods pilot study explored measures of pain severity and interference, as well as pain
catastrophizing and level of fibromyalgia impact among women with fiboromyalgia before and during the COVID-19
pandemic in the USA. Fibromyalgia patients completed demographic, pain-related, and other validated psychosocial
questionnaires prior to the onset of the COVID-19 pandemic, and then were re-assessed with those questionnaires,
as well as a pandemic-related questionnaire assessing the impact of the pandemic on the patients'life, during the
pandemic.

Results: When comparing data reported before the pandemic to data collected 3-6 months into the pandemic,
women with fibromyalgia reported a general worsening of their pain and pain-related symptoms. During the pan-
demic, pain catastrophizing (p < 0.05) and fibromyalgia impact (p < 0.05) increased significantly compared to before
the pandemic. The increase in pain catastrophizing scores was highly correlated with the impact of the pandemic on
the participants’ability to cope with pain and on their mental health. Qualitative analysis corroborated the significant
impact of the pandemic on patients'mental health, with the vast majority reporting a worsening of their mood. Other
impacted domains included anxiety, level of activity and sleep.

Conclusions: Collectively, the pandemic appears to have produced a substantive worsening of pain-related symp-
tomatology among women with fibromyalgia, which should be addressed by targeted interventions.
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Introduction

On 12 January 2020, the World Health Organization
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contributed equally to the work of a respiratory illness in a cluster of people in Wuhan,
*Correspondence: alazaridou@bwh.harvard.edu China, which was reported to the WHO in December
! Department of Anesthesiology, Harvard Medical School, Brigham & 2019. The outbreak of the new SARS-CoV-2 (COVID-
Women’s Hospital, Pain Management Center, 850 Boylston St, Suite 302, 19) became a significant public health crisis that strongly
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In the USA, a variety of isolation-based measures were
implemented: these included recommendations to
engage in social distancing, avoiding group gatherings,
using remote audio and video interactions as a substi-
tute for in-person contact, state and local lockdowns,
and periods of quarantine. Reports concerning the psy-
chological effects of social distancing and self-isolation
during past epidemics and pandemics confirmed that
quarantined people had higher risk of mental health
symptoms including psychological distress, sleep distur-
bance and depression [1], and similar impacts of COVID-
19 measures are also being reported [2].

Patients with chronic pain may have faced an increased
burden during the pandemic due to limited access to
healthcare and resources. Chronic pain is a common
condition worldwide and is frequently associated with
decreased health-related quality of life and high levels of
negative affect [3]. Fibromyalgia (FM) is a musculoskel-
etal condition characterized by widespread persistent
pain complaints, high levels of disability, and impairment
in multiple domains of functioning such as emotional,
work and social life (4-6). FM patients are advised to
follow interdisciplinary treatment plans for pain man-
agement [6]. Due to the pandemic-related lockdown
measures, many patients with chronic pain were forced
to change their clinical management: scheduled visits
were cancelled, in-person interventions (e.g. injections,
physical therapy, acupuncture) were delayed, and thera-
peutic sessions were postponed, while telemedicine was
rapidly introduced into clinical practice. As there is evi-
dence of a high prevalence of psychiatric comorbidities
in FM, especially depression, anxiety and post-traumatic
stress disorder [7], these patients may be at elevated risk
of experiencing a worsening of psychiatric symptomatol-
ogy. Past studies have demonstrated a strong correlation
between trauma, dissociation, and FM symptomatology
[8, 9]. In addition, early traumatic experiences seems
to be a risk factors for developing widespread pain in
adulthood including FM symptoms by excessively acti-
vating stress responses during a critical period of devel-
opment through hyperalgesic priming [10].Hence, FM
patients may be particularly vulnerable to pandemic-
related increase of depression and anxiety and possibly
worsening of their clinical pain [11-13]. However, as
the COVID-19 pandemic upended everyday life, many
online surveys demonstrated that negative affect also
increased among the general population [14, 15]. Addi-
tionally, Salaffi et al. demonstrated that contracting the
virus led to a worsening of the disease impact on sleep
quality, energy levels, pain levels, and stiffness [16]. A
previous ambispective study reported an increase of pain
and FM impact five months after the pandemic [17]. Our
study aimed at evaluating whether and to what extent the
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changes occurring during the COVID-19 health emer-
gency affected FM patients’ pain, mental health, ability
to cope, and physical functioning utilizing qualitative and
quantitative measures.

Methods

Study design

Between July 1st and November 30th 2020, 100 female
FM patients who participated in a prior trial of a psycho-
social intervention for chronic pain were contacted and
invited to participate in a study assessing the effects of
the COVID-19 pandemic on women with chronic pain.
Out of the 100 contacted, only 38 agreed to participate in
this study.

Procedures

The demographic data, clinical characteristics and out-
come data were obtained from the patients’ electronic
records before the pandemic (and study intervention) as
well as through surveys collected through REDcap during
the pandemic. Data were collected as comprehensively as
possible through a combination of quantitative and quali-
tative data. Study procedures received approval by the
Institutional Review Board (IRB) of Brigham & Women’s
Hospital (Boston, MA, USA). We did follow the STROBE
checklist for cross sectional studies.

Eligibility criteria
Inclusion Criteria for FM patients:

1. Aged 18-65

2. Female

3. Have a clinical diagnosis of fibromyalgia and meet
the Wolfe et al. 2011 research criteria for fibromyal-
gia

4. Baseline pain intensity of at least 4/10 on average and
pain report for at least 50% of days

5. Able to provide written consent

Exclusion Criteria for FM:

1. Comorbid acute pain condition

2. Comorbid chronic pain condition that is rated by the
subject as more painful than fibromyalgia

3. Current use of prescription stimulant medications
(e.g., modafinil)

4. Routine use of substances of abuse

Clinical measures

Clinical pain

To measure pain, we used the Brief Pain Inventory (BPI),
a 15-item measure, that consists of two multi-item
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sub-scales that measure pain intensity and pain inter-
ference with daily activities. The BPI is well-validated in
chronic pain and is frequently recommended as an out-
come measure of pain severity and pain interference [18].

Pain catastrophizing

The Pain Catastrophizing Scale (PCS) is a widely used,
self-report measure of catastrophic thinking associated
with pain. The PCS consists of three subscales: rumina-
tion, magnification, and helplessness. The PCS is well-
validated in chronic pain and has good psychometric
properties in pain patients and controls [19].

Fibromyalgia impact

The Fibromyalgia Impact Questionnaire-Revised (FIQR)
is 21-question measure with an 11-point numeric rating
scale (NRS) of 0 to 10, with 10 being “worst” The ques-
tionnaire is divided into three domains assessing: (a)
“function’, (b) “overall impact” and the overall impact
symptom severity, and (c) “symptoms” All questions
relate to the course of the past 7 days [20].

COVID-questionnaire

In order to assess the impact of COVID-19 on patients’
lives, we developed a questionnaire that included struc-
tured and open-ended questions (e.g., “What coping
strategies have you been using to make daily life easier
while staying at home/working from home /resuming
your work responsibilities during the pandemic?”). The
questionnaire consisted of two parts. The first included
questions assessing the overall impact of the pandemic
on the life of the patient (diagnosis of the patient or a
relative with COVID-19, impact on medical care, uti-
lization of virtual therapies, impact on ability to meet
daily needs). The second part was focused on assessing
the impact of the pandemic on FM symptoms (i.e. pain,
fatigue and other symptoms), ability to cope with pain,
and mental health.

Data analysis

SPSS (v26, IBM Corp., Armonk, NY, USA) was used
for all data analyses. The Wilcoxon signed-rank test
(2-tailed, alpha=0.05) was used to compare pre-Covid
measurements (i.e., these “baseline” measurements
were collected following the psychosocial intervention
but prior to the onset of the pandemic) with those col-
lected during the Covid-19 pandemic. The pre-post
change score (AS) was calculated for each clinical meas-
ure. We calculated Spearman’s correlations to explore
the relationships between these pre-post change scores
and pandemic-related outcome variables. For the open-
ended qualitative data, thematic analysis was chosen due
to its flexibility, in which investigators identify relevant,
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frequently occurring information that is then catego-
rized in emergent themes [21]. Two independent study
team members individually assessed the responses to the
open-ended questions and identified themes. For exam-
ple, several comments referred to participants’ concerns
related to employment and financial difficulties. These
comments were categorized under the theme “Job loss”.
The four criteria of credibility, dependability, confirma-
bility, and transferability were used to refine themes until
thematic saturation was achieved [22]. Points of agree-
ment, disagreement, and universality were considered,
and major themes were finalized.

Power analysis

An a priori power analysis was conducted using G*Power
version 3.1.9.7 to determine the minimum sample size
required to test the study hypothesis. Results indi-
cated the required sample size to achieve 80% power for
detecting a medium effect, at a significance criterion of
a=0.05, was N=28.

Results

A total of 38 FM subjects agreed to participate in this
pandemic-related questionnaire and complete the BPI,
PCS and FIQR and the pandemic-related questionnaire in
the months between July and November 2020. The soci-
odemographic characteristics of the enrolled patients, as
measured before the pandemic, are presented in Table 1.

Quantitative results

Changes in pain and pain-related outcomes associated

with the pandemic

Thirty-five participants provided complete data for BPI,
PCS and FIQR. Mean scores of all the scales are pre-
sented in Table 2. During the pandemic, pain catastro-
phizing (p» <0.05) and FM impact (p <0.05) increased
significantly compared to before the pandemic. There

Table 1 Sociodemographic variables (before the pandemic)

Sociodemographic variables N=38
Age (mean =+ SD) 431341138
Caucasian 81.6%
African American 7.9%
Hispanic/Latino 2.6%
Other 7.9%
Employed 50%
Married 39.5%
Living alone 15.8%
Education Level (college/masters/doctorate degree) 65.8%
Annual Income (above $45,000) 60.5%

SD: standard deviation
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Table 2 Clinical characteristics of participants before and during
the COVID-19 pandemic

Before the During the p value

pandemic pandemic (n=35)

(n=35)
BPI Severity 444£193 491£199 0.09
BPI Interference 433+£234 464+£223 048
PCS 1263+£10.50 15.14+£11.57 <0.05*
FIOR 48244+17.52 53.04+£18.99 <0.05*

BP!I: Brief Pain Inventory; PCS: Pain Catastrophizing; FIQR: Fibromyalgia Impact
Questionnaire-Revised; PROMIS: Patient-Reported Outcomes Measurement
Information System (T-Score)

was no significant change in pain intensity and inter-
ference scores (Fig. 1). The inter-correlations of the
difference scores (AS) for BPI, PCS and FIQR, as well
as their correlations with pandemic-related outcome
variables are shown on Table 3. PCS and FIQR change
scores were shown to be correlated with the impact
of the pandemic on the ability to cope with pain and
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participants’ mental health. The association between
the change in PCS and the impact of the pandemic on
enjoyment of life was nearly significant (p =0.06).

General results of the pandemic in women with FM

All 38 participants answered the pandemic-related
qualitative questions (see Additional file 1: Appendix).
A vast majority of the participants (89%) reported that
the COVID-19 pandemic has impacted their life. The
overall impact of the pandemic was reported as nega-
tive by most participants. Specifically, 21% found the
impact to be slightly negative, 39% somewhat negative,
and 24% very negative. Only six participants reported
to either have been formally diagnosed with COVID-
19 or have had symptoms consistent with COVID-19
without a laboratory diagnosis. Most of the participants
experienced worse access to medical care and did not
feel that medical treatments or services provided via
telehealth were sufficient to cover their pain-related
needs (Table 4).
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Fig. 1 Pain intensity and interference (A), pain catastrophizing (B) and fibromyalgia impact (C) before and during the COVID-19 pandemic (mean
scores & SD). BPI: Brief Pain Inventory; PCS: Pain Catastrophizing Scale; FIQR: Fibromyalgia Impact Questionnaire Revised; *: p <0.05

Table 3 Correlations (Spearman’s) between pre-post change scores and pandemic-related outcome variables

1 2 3 4 5 6 7 8 9
1. AS BPI Severity 1
2. AS BPI Interference 0.59** 1 -
3.ASPCS 0.41% 041* 1
4. AS FIQR 0.54** 0.59** 0.60** 1
5. Overall impact of pandemic on life —0.05 —0.09 0.16 0.10 1
6. Impact of pandemic on coping with pain 0.17 0.36* 0.50** 0.35* 041* 1
7. Impact of pandemic enjoyment of life —0.02 0.21 0.31 0.19 0.40* 0.37* 1
8. Impact of pandemic mental health —0.08 0.09 0.52%* 0.33* 0.59%* 0.56** 0.44** 1
9. Impact of pandemic on medication use 0.05 —0.21 —0.23 —0.05 0.03 —-0.17 —0.28 —0.21 1

" p <0.05; **p < 0.01; ***p < 0.001

" Correlation is significant at the 0.01 level (two-tailed), AS: Delta change score; BPI: Brief Pain Inventory; PCS: Pain Catastrophizing; FIQR: Fibromyalgia Impact

Questionnaire-Revised
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Table 4 Results of pandemic-related questionnaire: General Impact, Fibromyalgia Symptoms and Mental Health

n %

Has experienced a negative impact on life overall
Was diagnosed with COVID-19
Confirmed with a laboratory test
Developed symptoms consistent with COVID-19 but was never tested
A member of their household was diagnosed with COVID-19
Confirmed with a laboratory test
Developed symptoms consistent with COVID-19 but was never tested
Has experienced worse access in medical care since the pandemic
Has received fibromyalgia-related medical treatment via telehealth
Has felt that virtual therapies are sufficient for their pain-related needs
Has experienced impacted ability to meet basic needs (e.g.housing, food)
Pain has worsened
Ability to cope with pain has worsened
Pain medication intake changes
Increased
Decreased
Fatigue has worsened
Other fibromyalgia symptoms have worsened
Mental well-being negatively impacted
Enjoyment of life negatively impacted
Mood has worsened
Anxiety has increased
Activity has decreased
Sleep has worsened

843

53
10.5

26

10.5
73.7
42.1
34.2
63.1
63.5
66.2

21

10.5
784
65.8
86.8
73.7
89.2
75.7
68.3
76.3

Fibromyalgia symptoms and mental health

during the pandemic

The results of the second part of the pandemic-related
questionnaire that was designed to capture FM and
mental health symptoms are shown in Table 4.

Around two-thirds of the participants reported
increase in their pain. Specifically, 32% felt that their
pain became minimally worse, 21% much worse, and
10% very much worse. Interestingly, this worsening
was not mirrored by the BPI results. Only a few partici-
pants (6%) found that their pain improved during the
pandemic. Thirty-one percent of the participants stated
that their pain remained unchanged. When patients
were asked about the influence of the pandemic on
their pain medication intake, the most common
response was “no change” (68%). Most of the surveyed
patients reported worsening of their fatigue and other
FM symptoms. Additionally, the participants’ responses
revealed a significant impact of the pandemic on their
mental health, with the vast majority reporting a wors-
ening of their mood. Other domains included worsen-
ing in their anxiety, level of activity and sleep.

Qualitative results using open-ended questions

Three themes were identified when reviewing the
respondent’s answers related to how they were affected
by the pandemic: changes related to work and finances,
changes related to healthcare including access to health-
care, and changes related to aspects of daily life such
as childcare, social contact, housing, and recreation
(Table 5).

Theme 1: Changes related to work and finances

Emergent themes included reduced or eliminated work,
financial concerns, increased working from home,
though one person reported that they experienced finan-
cial improvement. Respondents generally indicated more
financial worry since the beginning of the pandemic. For
example, one participant reported:

“Stopped working in March and only went back at
the beginning of October. Even with unemployment,
money has been tight’

Other respondents reported concerns related to
finances. For example, one respondent reported:
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Table 5 Summary of themes including a description as well as a respondent’s representative quotation

Theme Description

Representative Quote

Job loss

Healthcare access/concern  Reduced access to healthcare due to in-person appoint-

Resulted in a reduction or elimination of work

“Stopped working in March and only went back at the begin-
ning of October. Even with unemployment, money has been
tight”

‘I had limited access to healthcare”

ment restrictions and/or availability of healthcare staff

Physical health concern Increased concern about physical health

Social / family contact Reduced contact with friends and family

Financial concern Stress related to finances due to COVID

Mental health concern

Remote Work Resulted in working from home

Children’s school / care Reduction or elimination of childcare

Weight gain Weight increases during pandemic

Reduced recreation
pandemic

Housing Potential change to or loss of housing

Financial improvement

Increased mental health concerns during pandemic

Reduced time spent doing recreational activities during

Finances improved due to receiving unemployment

“Almost all my appointments are now telehealth, where |
have no telehealth appointments prior to COVID-19. My
chronic pain treatments were all canceled, as they were in
person appointments for injections, medical massages and
acupuncture. My health has definitely suffered as a result of
COVID-19"

“Not seeing my family; I isolated”

“Stress over finances and fear of getting seriously ill"

“Covid has been the epitome of bad timing, and has affected
my mental health most of all. Pain is pain, which is only so
manageable, but just when | thought | had a handle on my
mental health, Covid came in and reversed so much of my
progress”

“Working from home, paranoia about getting sick or bringing
the disease home; Limited social activities”

“kids are doing a hybrid model at school with remote days
and no buses which complicates work and logistics for
everyday life”

‘I have gained some weight (from being less active)”
“Finances, job, friends, vacation”

“Itis stressful because it may affect my healthcare and hous-
ing”
“Because | got pandemic unemployment for a while, | have

more money usual”

“Stress over finances and fear of getting seriously
iur:
One participant reported an increase in finances due
to receiving increased unemployment compensation:

“Because 1 got pandemic unemployment for a
while, I have more money than usual’.

Theme 2: Health and access to healthcare
Respondents generally highlighted decreased physical
and mental health, as well as concerns related to access
to healthcare. For example, one respondent reported:
“Limited access to healthcare”
Another participant commented on mental health:

“Covid has been the epitome of bad timing and
has affected my mental health most of all. Pain is
pain, which is only so manageable, but just when
I thought I had a handle on my mental health,
Covid came in and reversed so much of my pro-
gress.”

Theme 3: Life circumstances (childcare, social contact,
housing, and reduced recreation)
Some participants focused on changes related to aspects
of daily life such as childcare, social contact, housing, and
recreation. When asked about how COVID has affected
them, one respondent reported:

“Not seeing my family; isolation”

Another respondent focused on the difficulty with
childcare during the pandemic:

“Kids are doing a hybrid model at school with
remote days and no buses which complicates work
and logistics for everyday life”

Discussion

One of the main results of our study was that pain cata-
strophizing and FM impact increased significantly in
women with FM after the pandemic started. Our results
further indicate that the current COVID-19 pandemic
has had a significant impact of the pandemic on wom-
en’s FM symptoms and mental health, including anxi-
ety and depression. Other domains were also adversely
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affected, with many women reporting a decreased level
of activity and a worsening of functioning and sleep
quality. Chronic pain is one of the primary causes of
disability; it has a significant detrimental impact on
other areas of life such as family relations, job loss or
job insecurity and general well-being. According to
the participant’s responses, the COVID-19 pandemic
appears to have substantially affected these areas of life.
In addition, the current pandemic seems to have also
contributed to challenges in effective pain management
of this patient population. Participants reported that
they tended to stay away from hospitals both due to the
imposed movement limitations, and fear of infection,
while others were not able to receive pain treatments
due to significant delays. Most did not feel that virtual
therapies were sufficient for the treatment of their FM
symptoms.

Concerns that FM patients might be extremely vul-
nerable during COVID-19 have been recently raised by
other investigators as well. Mohabbat and colleagues
[23] suggest that pandemic-related stressors will likely
negatively impact central sensitization which represents
a hallmark pain mechanism in FM [24]. Another fac-
tor related to increased vulnerability is mood-related
symptomatology, which is commonly present in FM. For
example, at least one report suggests that the pandemic
was a trigger which led to mood dysregulation increas-
ing suicidal ideation as a result [23]. Previous research
has identified social isolation as an additional risk factor
contributing to physical and mental health deterioration
in patients with chronic pain [11, 25, 26]. Therefore, it
is not surprising that patients with chronic pain condi-
tions such as FM might be disproportionally affected by
social distancing prompted by the current COVID-19
pandemic [27]. As a result of the general worsening of
symptoms, greater health care utilization, higher direct
and indirect costs (societal and personal) and further
loss of productivity are expected [23]. However, access
to healthcare is limited in many cases, especially due to
cancelled elective procedures and reduced availability of
face-to-face contact, requiring a rapid transition to tel-
ehealth [27]. Despite some evidence that digital delivery
of some interventions (e.g. cognitive behavioral therapy,
mindfulness, educational programs, acceptance and
commitment therapy) can be as effective for chronic pain
patients as face-to-face care [28], there are some chal-
lenges and barriers that should be noted. These include
low technological literacy and fears of disclosing con-
fidential information through the internet [29]. Other
limitations include reduced access to interventions where
physical contact is necessary, such as massage therapy,
physiotherapy, acupuncture and chiropractic care, among
others.
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The results of our study support these concerns, as
the majority of participants reported an overall worsen-
ing of pain, fatigue and other FM symptoms, as well as
mental well-being and ability to cope. Moreover, the
impact of FM (measured using the FIQR) was found to
be significantly higher compared to pre-pandemic lev-
els, similar to previous studies [17]. In contrast, another
study assessing the FIQR scores before and during the
pandemic (May 2020), did not find significant changes
in FIQR. The authors explain this finding by the fact that
some participants had the opportunity to introduce ben-
eficial changes in daily and working habits (smart work-
ing, regular physical activity) [30].Similarly, Rivera et al.
showed that even though 49% of the patients reported
symptom worsening, there was no significant change
in quality of life due to pandemic-related confinement.
The authors attributed the perceived worsening to the
patient’s coping styles [31]. Colas et al. found that the
pandemic-related lockdown exacerbated symptoms of
fibromyalgia, but lifestyle adjustments to fluctuations of
these symptoms overall allowed for a better quality of
life [32]. This finding might serve as an explanation for
the conlflicting reports of previous studies regarding FM
impact.

Nearly all emergent themes of the questionnaire reflect
clearly the stress, isolation, financial pressure and job
insecurity the ongoing pandemic has caused for this
patient cohort. Our results also noted suboptimal access
to health care for the majority of FM patients, and a rela-
tively low utilization of and dissatisfaction related to tel-
ehealth. Given that catastrophizing is associated with
FM pain and symptom severity (33), it is not surprising
that levels of catastrophizing also increased during the
pandemic. In fact, our results show that this increase in
pain catastrophizing had the strongest association with
a worsened perceived ability to cope with pain and a
poorer mental health during the pandemic compared to
other clinical measures such as changes in pain intensity
or FM impact.

This study has limitations that need to be taken into
consideration when interpreting its results. First, the
study included a relatively small sample size, which
potentially reduces generalizability of our results. Sec-
ond, qualitative data were collected using a semi-struc-
tured questionnaire, which was not exhaustive in content,
and may have potentially omitted important responses of
FM patients to the pandemic. Third, we did not use vali-
dated questionnaires to assess anxiety and depression.
However, we did include mental health related questions
as part of the covid related questions we included in the
interviews.

Lastly, participant inclusion in this study required
previous participation in the parent study that involved
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numerous in-person visits, which may be limiting for
some more FM patients that have been severely impacted
(self-selection bias) or might have limited access to the
internet. Notwithstanding its limitations, this mixed
methods study provides longitudinal data on important
pain-related outcomes which demonstrate a significant
increase in FM symptoms including pain catastrophizing
during the COVID-19 pandemic. Additionally, it offers
insight into patients’ individual experience during the
behavioral restrictions imposed by the COVID-19 pan-
demic. Our results suggest that women with FM might
benefit from follow-up visits to assess symptom severity,
evaluate psychosocial status (including any changes in
pain-related catastrophizing) and re-evaluate treatment
regimens. Further research is needed to evaluate the
effect of prolonged isolation and other pandemic-related
stressors for this patient population.
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