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Abstract

Background: The field of chronic pain faces many unique challenges in the ever-changing world that many chronic pain patients found
themselves in during the recent COVID-19 pandemic and the unpredictable years to come. Well-known now are the impacts of factors such as age,
body mass index (BMI), race, and physical activity on COVID-19 outcomes, but what impacts can these very factors have on chronic pain?

Aim: To determine if potential predictors including BM], ethnicity, covid positivity, use of telemedicine, site of work, increase in narcotic use,
exercise level, and education level were associated with worsening of chronic pain in chronic pain patients.

Materials and Methods: This study utilized a questionnaire provided to 261 patients in an outpatient chronic pain clinic. The findings from this
questionnaire were incorporated in a univariate and multivariate logistic regression model in order to determine which, if any, potential predictors

were associated with worsening of chronic pain.

Results: To understand the joint effects of the above listed predictors, our multivariate analysis suggests that increase in chronic pain is
associated with BMI (>30), ethnicity (Caucasians less likely compared to African Americans), exercise frequency (2-4 days/week less likely), increase

narcotic use, and Covid-19 positivity.

Conclusions: Our study, the first of its kind, presents finding which suggest that worsening of chronic pain in chronic pain patients is associated
with BMI (>30), ethnicity, exercise frequency, increase in narcotic use, and covid positivity.

Keywords: BMI; chronic pain; covid-19; telemedicine; work from home; exercise

Introduction

The recent COVID-19 pandemic has impacted the world in many
profound and long-lasting ways, from the immense loss of life to
global economic hardship and more. As of August 2022, the World
Health Organization (WHO) has documented over 550,000,000
cases and over 6,300,000 deaths across the world since the start
of the pandemic [1]. It is well known that the pandemic led to a
dramatic decline in the utilization of outpatient care but less
recognized is the impact this pandemic has directly had on chronic
pain patients in the outpatient population in regard to their chronic
pain. Well-known now are the impacts of factors such as age, body
mass index (BMI), race, physical activity, and social distancing on
COVID-19 outcomes, but what impacts can these very factors have
on chronic pain? It is well known that the pandemic led to increased
utilization of telemedicine among clinics and telecommuting
amongst workers, in attempts to decrease spread of the virus, but
what impacts did these changes have on chronic pain? Thus, we

@ @ This work is licensed under Creative Commons Attribution 4.0 License |ACCS.MS.ID.000570.

present the first known study to look at the impacts of potential
predictors including age, gender, BMI, race, use of telemedicine,
work location, education level, physical activity level, marital status,
and children on worsening of chronic pain in chronic pain patients.

Materials and Methods
Research Approval and Ethics Check Statement

This study was approved by our institution and survey details
were disclosed to participants prior to obtaining voluntary written
informed consent. Only the consenting adults were given the
survey to complete. All patient identifiers were removed from the
survey and all information was kept secured in a secure location.
This observational survey study was conducted at an academic
outpatient pain clinic from May 2020 - June 2021. The information
gathered on the survey included the following information: gender,
age, body mass index (BMI), race, education, marital status, work
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location, exercise, covid positivity, use of telemedicine during
pandemic, and increase in narcotics usage during the pandemic.

Results
Statistical Methods

The primary analytic method was logistic regression in which
the dependent variable was self-reported increase in chronic pain.
In the first stage, we specified univariate logistic models between
each of the candidate explanatory variables and dependent variable.
In the second stage, we specified a multivariate logistic regression
model with the set of all the candidate explanatory variables
that were significant at p<0.05 (from the univariate analysis) as
predictors of the dependent variable.

Participants and Design

261 patients from an outpatient chronic pain clinic participated
in a survey in which they responded to questions including

increase in chronic pain during the pandemic, and a set of potential
predictors including covid positivity, increase in narcotic use,
use of telemedicine, age category, gender, BMIOver30 (created
by dichotomizing BMI), education, exercise duration, and the site
of work. A sample survey is provided as shown in (Figure 1). The
description of the sample and demographic data is provided in
(Table 1) below. We specified a logistic regression model to assess
the impact of these risk factors on the increase in chronic pain
during the COVID-19 pandemic. To facilitate the estimation, some
of the sparse categories were combined as follows. Education was
combined to three levels, HS/Occupational (reference), College, and
Graduate. Ethnicity was combined to four levels, African American
(reference), Hispanic, Caucasian, and Asian/Mixed/Other. Whether
the work-location was onsite or not was reduced to two levels, no
(created by combining ‘Not Working’ and ‘Work from Home’) and
Yes (‘On-site’).

-

Flease circle the most appropriate answer:
1. Age [years)
<40 40-50 51-60
1. Gender
Male Female
3. Raca
White African American
4. Highest education level

High School Graduate

College

6. Before pandemic exercise time (days/week)
<1 34 =4

7. Marital Status
Single Spouse

8. Living with children at home
Yes No

9. Occupation location before pandemic

At home On site

Far Office: Use Ondy- BAMI

Patient Survey- COVID-19 Effect on Pain

o I [l t=2m are conducting a research study looking at the effect of COVID-19
on patients with chronic pain. As part of this study, we are asking patients to fill out this survey
below. The survey is voluntary and will take only a few minutes to complete. Your medical record
will be accessed as part of this research study. Complete confidentiality will be maintained. if you
have any gquestions, you may speak directhy with Dr.

Hispanic

10. Have you been diagnosed or treated for one of the following (please circle all that apply)?
Cardiovascular disease (i.e. high blood pressure, heart attack, heart failure)

Pulmonary disease [i.e. COPD, cbstructive sleep apnea)

at the clinic.

B51-70 =70

Asian American Indian

Occupational Schoal

— i s -
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Diabetes melitus Kidney disease
Liver disease Mood/anxety/depression
10. Did you have COVID-197
Yes Mo
11. Have you experienced increase in chronic pain during the pandemic?
Yes Mo
12, Have you experienced increase in anxiety/stress during the pandemic?
Yes Mo
13, Weight gain experienced during pandemic
Yes No
14, During pandermic exercise time (days/week)
<1 3-4 =4
15. Occupation lecation during pandemic
At home On site
16. Loss of employment during pandemic
Yes No
17. Taking narcotics before the pandemic
Yes Mo
1B. Taking narcotics during the pandemic
Yes Mo

18, Did you utilize telemedicine (phone/fvideo calls with a physician] during the pandemic to
address pain requirements?

Yes Mo

e xuvuer: I
1RB APPROVAL DATE: [

Figure 1: Patient Survey.
g J

Table 1: Demographic and Situational Characteristics.

Total (N=261)
Gender, n (%)
F 173 (66)
M 88 (34)
Age, n (%)
40-50 76 (29)
51-60 59 (23)
61-70 61 (23)
<40 34 (13)
>70 31(12)
BMI (>30)
No 115 (44)
Yes 146 (56)
Ethnicity, n (%)
AA 96 (37)
Asian/Mixed/Missing 22(8)
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Hispanic 30 (11)
Caucasian 113 (43)
Education, n (%)

College 79 (35)
Graduate 39 (17)
HS/Occupational 106 (47)

Missing 37
Marital Status, n (%)
Married 130 (56)
Single 101 (44)
Missing 30
On-Site, n (%)

Off Site/Not Working 177 (68)
On Site 84 (32)
Exercise Days Per Week, n (%)

2-4 100 (41)
<1 127 (52)
>4 17(7)
Missing 17
Children At Home, n (%)
No 130 (59)
Yes 92 (41)
Missing 39
Narcotic Increase, n (%)
No 180 (78)
Yes 52 (22)
Missing 29
Chronic Pain Increase, n (%)
No 89 (37)
Yes 154 (63)
Missing 18
Telemedicine Use, n (%)
No 86 (37)
Yes 144 (63)
Missing 31
Covid Positive, n (%)
No 175 (71)
Yes 72(29)
Missing 14

We initially specified univariate regressions in which the
effect of each predictor was assessed one-at-a-time on increase
in chronic pain. The results are presented in Table 2A (univariate
logistic regression effects on increase in chronic pain) and Table
2B (0dds Ratio Estimates of Predictors of Increase in Chronic
Pain (Univariate)) below. To assess the association between the
individual predictors (Table 2A) and increase in chronic pain, we

Citation: Omar Alnatour*, Saba Javed. The Effects Of COVID-19 On Chronic Pain Patients: An Observational Survey Study. Arch Clin
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examined the p-value of the effects (Table 2A) and followed it up
with an examination of the odds ratio (OR) (Table 2B), along with
the confidence limits (CL). Table 2A shows the list of all univariate
predictors (all categorical) that were used in the logistic regression
model predicting increase in chronic pain. Among the 12 predictors
gender, age, education, and marital status do not show evidence of
significant association using the traditional cut-off of p<.05. Table

Page 4 of 9


http://dx.doi.org/10.33552/ACCS.2024.03.000570

Archives of Clinical Case Studies Volume 3-Issue 5

2B describes the strength of association between the predictor
and worsening of chronic pain. For categorical predictors, the odds
ratio is a measure of how the level of the predictor (relative to the

reference level) is associated with change in the dependent variable
(increase in chronic pain).

Table 2A: Univariate Logistic Regression Effects on Increase in Chronic Pain.

Predictor DF Chi-Square p-value

BMI (>30) 1 30.06 <.0001

Gender 1 2.13 0.1445

Telemedicine Use 1 35.76 <.0001

Covid Positive 1 36.57 <.0001

Age 4 2.32 0.677

Ethnicity 3 17.94 0.0005

Education 2 4.82 0.0898

Marital Status 1 0.95 0.3305

On-Site 1 14.84 0.0001

Exercise Days/Week 2 28.07 <.0001

Children At Home 1 4.04 0.0444

Narcotic Increase 1 10.56 0.0012

Table 2B: Odds Ratio Estimates of Predictors of Increase in Chronic Pain (Univariate).
Effect Level OR LCL UCL p-value
BMI (>30) (No) Yes 4.53 2.61 8.03 <.0001
Gender (M) F 1.5 0.87 2.58 0.1437
Telemedicine Use (No) Yes 5.66 3.17 10.35 <.0001
Covid Positive (No) Yes 8.56 3.94 21.46 <.0001
Age (less than 40) 40-50 0.78 0.31 1.89 0.5888
Age (less than 40) 51-60 1.24 0.47 3.2 0.6602
Age (less than 40) 61-70 0.75 0.29 1.86 0.5348
Age (less than 40) >70 1.05 0.35 3.23 0.9277
Ethnicity (African American) Asian/Mixed/Missing 0.96 0.35 2.93 0.9368
Ethnicity (African American) Hispanic 1.38 0.52 4.1 0.537

Ethnicity (African American) Caucasian 0.34 0.18 0.62 0.0005
Education (HS/Occupational) College 0.62 0.33 1.15 0.1321
Education (HS/Occupational) Graduate 1.5 0.67 3.61 0.3391
Marital Status (Single) Married 0.76 0.43 1.33 0.3322
On-Site (Offsite/Not Working) On-Site 0.34 0.19 0.59 0.0001
Exercise Days/Week (<1) 2-4 0.22 0.12 0.41 <.0001
Exercise Days/Week (<1) >4 0.19 0.06 0.57 0.0031
Children At Home (No) Yes 1.86 1.02 3.48 0.0478
Narcotic Increase (No) Yes 3.19 1.56 7.1 0.0025

For instance, ethnicity is associated with increase in chronic
pain (Table 2A), and in Table 2B, we see that people of Caucasian
ethnicity have an OR of 0.34 (95% CL: 0.18 to 0.62). This indicates
that Caucasians have 66% (1-0.34) lower odds of worsening
chronic pain compared to African Americans (reference level).
Overall, Table 2B shows that BMI (>30), narcotic use, telemedicine
use, COVID-19 positive status, and having children at home were

Citation: Omar Alnatour*, Saba Javed. The Effects Of COVID-19 On Chronic Pain Patients: An Observational Survey Study. Arch Clin
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associated with increased odds of worsening of chronic pain.
Furthermore, Caucasian ethnicity (relative to African American
ethnicity), working on-site, exercising 2-4 times a week (relative
to less than one day), and exercising more than 4 times a week
(relative to less than one day), were associated with lower odds
of worsening chronic pain. To understand the joint effects of these
predictors, we conducted a multivariate logistic regression in
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which univariate effects whose p-value was <0.1 from Table 2A
were included as candidate predictors of worsening of chronic pain.
This resulted in a model with nine predictors, BMI (>30), ethnicity,
education, working on site, exercise days per week, children at
home, increase in narcotic use, use of telemedicine, and COVID-19
positive status.

The type 3 effects (effect of a given predictor when all other
predictors are in the model) are shown in Table 3A below, and the
odds-ratio estimates are presented in Table 3B below. The final
multivariate logistic regression results from Tables 3A and 3B
suggest that increase in chronic pain is associated with BMI (>30),
ethnicity (marginal association), exercise frequency, narcotic use,

and covid positivity. As noted earlier, the strength of the association
is described by subtracting 1 from the odds ratio and multiplying it
by 100; this gives the percent increase in the odds of experiencing
worsening chronic pain. Specifically, Table 3B suggests that the
odds of worsening chronic pain increased with those with BMI >
30 by 320% (relative to those with BMI less than 30), decreased for
those of Caucasian ethnicity by 72% (relative to African American
ethnicity), decreased for those exercising 2-4 times a week by 76%
(relative to <1 day), marginally decreased for those exercising more
than 4 days a week by 79% (relative to <1 day), and increased for
those experiencing increased narcotic use by 215%, and increased
for those testing positive for COVID-19 by 952%.

Table 3A: Multivariate Logistic Regression Type 3 Effects on Increase in Chronic Pain.

Predictor DF Chi-Square p-value
BMI (>30) 1 10.17 0.0014
Ethnicity 3 6.36 0.0955
Education 2 3.86 0.145
On-Site 1 2.23 0.1353
Exercise Days/Week 2 10.51 0.0052
Children At Home 1 0.09 0.76
Narcotic Increase 1 4.42 0.0356
Telemedicine Use 1 1.19 0.2759
Covid Positive 1 16.26 <.0001
Table 3B: Multivariate Logistic Regression Estimates on Increase in Chronic Pain.
Effect Level OR LCL UCL p-value
BMI (>30) (No) Yes 4.2 1.73 10.86 0.002
Ethnicity (African American) Asian/Mixed/Missing 0.42 0.04 3.99 0.4581
Ethnicity (African American) Hispanic 0.66 0.13 3.49 0.607
Ethnicity (African American) Caucasian 0.28 0.1 0.77 0.0158
Education (HS/Occupational) College 1.05 0.38 3.01 0.924
Education (HS/Occupational) Graduate 3.08 0.92 11.55 0.0789
On-Site (Offsite/Not Working) On-Site 0.5 0.2 1.25 0.1356
Exercise Days/Week (<1) 2-4 0.24 0.09 0.6 0.0029
Exercise Days/Week (<1) >4 0.21 0.03 1.05 0.0644
Children At Home (No) Yes 1.15 0.46 2.93 0.7602
Narcotic Increase (No) Yes 3.15 1.08 10.01 0.0413
Telemedicine Use (No) Yes 1.68 0.66 4.3 0.2762
Covid Positive (No) Yes 10.52 3.11 449 0.0005

Discussion

The field of chronic pain faces many unique challenges in the
ever-changing world many chronic pain patients found themselves
in during the recent COVID-19 pandemic and the unpredictable
years to come. Center for Disease Control (CDC) data shows
that, between February 2020 to September 2021, there were
approximately 146.6 million total infections with over 40% of the
United States population was infected [2]. Thus, it is important to
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understand the impacts, if any, this pandemic had on worsening of
chronic pain in chronic pain patients. A recent review discussed
the impact of the COVID-19 on pain treatment centers specifically
focused on the public health consequences of the pandemic on
patients with pain, the consequences that come with lack of proper
pain treatment, options of remote treatment, and clinical evidence
to support remote treatment in a pandemic. The authors discuss
the importance of adjusting care delivery of chronic pain patients
in a pandemic and the utility of capturing provider and patient
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data to guide care models [3]. Although limited, recent studies have
explored the impact of the pandemic on worsening of chronic pain
in chronic pain patients.

A recent national survey completed in Canada in 2020 found
that, despite telehealth usage during the pandemic, pain clinics
reported higher pain levels, stress levels, and opioid usage among
their patients. The authors discuss, in this context, that only the
most urgent procedures were being performed and how patients
were still waiting longer than usual for care [4]. Additionally, a
cross sectional survey from 2020 of over five-hundred patients
with longstanding chronic pain observed that over 70% of patients
reported worsening pain and over 45% reported an increase in
medication intake [5]. A recent cross-sectional study, aimed at
evaluating the physical and psychosocial health impacts of the
pandemic on chronic pain patients, found unchanged pain ratings
but reported that pain catastrophizing scores were elevated when
compared to pre-pandemic [6]. Our study specifically looked at risk
factors for worsening chronic pain in chronic pain patients.

The final multivariate logistic regression results suggest that
increase in chronic pain is associated with BMI (<30), ethnicity
(Caucasians less likely compared to African Americans), exercise
frequency (2-4 days/week less likely), increase narcotic use, and
covid positivity. Telecommuting, otherwise known as “working
from home”, has revolutionized the way many Americans work
today. Recent research shows that, among Americans whose jobs
can mainly be done from home, only 23% teleworked frequently
pre-pandemic. This is in comparison to the increase seen in 2020
and 2022 where 71% and 59% of Americans whose jobs allowed
for telecommuting, respectively [7]. With such a significant portion
of Americans shifting to different work settings, chronic pain
physicians must now consider the potential predictors associated
with telecommuting and effects they may have on a patient’s
quality of life, mental well-being, and ultimately chronic pain levels.
A recent national poll conducted by the American Psychiatric
Association found that the majority of U.S adults working from
home experienced mental health impacts including isolation,
loneliness, and difficulty getting away from their work [8].

Arecent cross-sectional study of 1941 workers aged 20-64 with
body pain prior to the study found that 15% reported worsening of
their pain during their pandemic. Our study, in a univariate analysis,
found that those who worked on site experienced statistically
significant lower odds of increased chronic pain when compared to
those that worked from home, however the statistically significant
did not hold with the multivariate analysis. Indeed, more studies
are needed to further explore the relationship of working from
home on worsening of chronic pain in chronic pain patients. The
use of narcotics in the treatment of chronic pain is a practice that
requires very thorough clinical evaluation, prescription database
monitoring, pain score documentation, meticulous morphine
metabolic equivalent consideration, and frequent follow-up care,
and random urine drug testing when indicated. This is because
of the concerns for adverse effects, risk of respiratory depression,
dependence, abuse potential, and opioid use disorder.

This leaves chronic pain providers with the challenge of
precisely utilizing opioids, when indicated, to both provide
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adequate chronic pain relief but also minimize adverse associated
risks. It is well understood that increases in chronic pain scores
correlate with increased narcotic requirements but how does the
reverse correlate? In our multivariate regression, chronic pain
patients that had an increase in narcotic use had 232% higher
odds of experiencing an increase in chronic pain. The dramatic
increase in the utilization of telemedicine in the recent pandemic
has essentially reshaped the way many chronic pain patients
received their care and will continue to. A recent report from the
U.S Department of Health and Human Services showed a 63-fold
increase in the telehealth utilization among Medicare patients,
from 840,000 telehealth visits in 2019 to 52.7 million telehealth
visits in 2020 [9]. In a univariate logistic regression from our study,
we found that patients who used telemedicine had statistically
significant higher odds of experiencing an increase in chronic pain,
however this significance did not hold true in the multivariate
logistic regression analysis.

Given our findings, the role of telemedicine in the worsening of
chronic pain in chronic pain patients is certainly worth discussion. It
ispossible that chronic pain patients who already were experiencing
worsening pain sought more healthcare services and thus utilized
telemedicine more often. In contrast, it could also be possible
that the telemedicine services that were offered to chronic pain
patients did not sufficiently address patient’s chronic pain needs
and thus resulted in these patients experiencing worsening chronic
pain. Undoubtedly, further studies of even larger sample sizes are
warranted to further elucidate this notable positive association of
the use telemedicine with worsening of chronic pain in chronic
pain patients. Of important mention is the obesity epidemic in
the United States and the impact of obesity on the worsening of
chronic pain. According to the CDC, the obesity prevalence, based
on recent data, among Americans is 41.9%. This marks an increase
from 30.5% prevalence in 1999-2000. Additionally, the prevalence
of severe obesity increased from 4.7% to 9.2% from 1999 to 2020.

This epidemic has resulted in a medical burden of nearly $173
billion in 2019 with obese American adults experiencing nearly
$2,000 higher medical costs than those with healthy weight [10].
The association of obesity and pain is well recognized but the effect
on obesity on pain scores has yet to be widely explored [11]. In
our study, BMI (>30) was associated with a statistically significant
320% higher odds of experiencing worsening of chronic pain.
Similarly, one cannot discuss the obesity epidemic in the United
States without mention of average physical activity levels of the
average American. A study conducted by the Centers for Disease
Control and Prevention between 2010 and 2015 found that only
18.7% of women and 27.2% of men met federal standards for time
spent exercising [12]. Our study found that chronic pain patients
who exercised more certainly experienced lower odds of worsening
chronic pain. Lastly, it is important to always consider the racial and
ethnic disparities that exist in the treatment of chronic pain.

A recent review found that an adverse association between
non-White race and the treatment of chronic pain was well
supported. In this review the authors presented articles which
included findings that African American patients were less likely
to be prescribed opioids than Caucasian patients, less likely to
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fill an opioid prescription than Caucasian patients, more likely to
have restricted early refills or a dose reduction within two years
than Caucasian patients, and more likely to report higher levels
of pain and pain-related disability than Caucasian patients [13].
In correlation with current published date, our final multivariate
logistic regression suggests that the odds of worsening chronic
pain decreased for those of Caucasian ethnicity by 72% (relative to
African American ethnicity). Indeed, it is crucial for pain physicians
to always be conscious of the ethnic disparities which exist in the
field of chronic pain management and always aim toward equitable
treatment of chronic pain.

Limitations

Although this is the first study of its kind to study the effect of
the above-mentioned potential predictors on worsening chronic
pain in chronic pain patients, it does have some limitations. These
include the use of just one pain clinic for the included chronic pain
population, missing patient responses in some collected surveys,
and the subjective nature of pain. These anticipated limitations
were taken into consideration in the planning of the study and are
the reason for seeking larger sample size, a patient population that
reflects the diversity of the city that the study was conducted in, and
the utilization of standardized pain score assessments.

Conclusion

Univariate analysis in our study suggests BMI (>30), COVID-19
positive status, use of telemedicine, having children at home, and
increase in narcotic use were associated with increased odds of
worsening of chronic pain, whereas Caucasian ethnicity (relative
to African American ethnicity), working on-site, exercising >1
day/week (relative to <1 day/week were associated with lower
odds of worsening chronic pain. To understand the joint effects of
these predictors, our multivariate analysis suggests that increase
in chronic pain is associated with BMI > 30, ethnicity (Caucasians
less likely compared to African Americans), exercise frequency (2-4
days/week less likely), increase narcotic use, and covid positivity.
Interestingly, the association between working on-site and increase
in chronic pain lose statistical significance with multivariate
analysis. These findings certainly warrant further studies of even
larger sample sizes to further elucidate this notable positive
association.
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