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Abstract

Background and Objectives. The novel coronavirus outbreak (SARS-CoV-2) began in late 2019 and dramatically im-
pacted health care systems. This study aimed to describe the impact of the early phase of the pandemic on physician
decision-making, practice patterns, and mental health. Methods. An anonymous survey was distributed to physician
members of the Spine Intervention Society (SIS) on March 24 and April 7, 2020. Respondents provided information
regarding changes in clinical volume, treatment, and mental health (Patient Health Questionnaire [PHQ-4]) before
April 10, 2020. Results. Of the 1,430 individuals who opened the survey, 260 completed it (18.2%). Overall clinical and
procedural volume decreased to 69.6% and 13.0% of prepandemic volume, respectively. Mean in-person clinic visits
were reduced to 17.7% of total prepandemic clinic volume. Ongoing clinical visits were predominantly completed
via telemedicine (video) or telephone (74.5%), rather than in-person (25.5%). Telemedicine and telephone visits rep-
resented 24.6% and 27.3% of prepandemic clinical volume, respectively. Respondents decreased in-person visits of
select groups of high-risk patients by 85.8-94.6%. Significantly more providers reported increasing rather than de-
creasing prescriptions of the following medications: opioids (28.8% vs 6.2% of providers, P<0.001), muscle relax-
ants (22.3% vs 5.4%, P< 0.001), neuropathic pain medications (29.6% vs 3.8%, P< 0.001), and acetaminophen (26.2%
vs 4.2%, P<0.001). Respondents’ mean PHQ-4 score was 3.1, with 19% reporting moderate or severe psychological
distress. Several demographic factors were significantly associated with practice changes. Conclusions. The novel co-
ronavirus pandemic dramatically altered the practice and prescribing patterns of interventional pain physicians.
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Introduction Centers for Disease Control and Prevention (CDC), as
well as a variety of state and local governments, recom-
mended that all nonurgent evaluation and treatment be
postponed or canceled. More recently, multisociety
guidelines have been published that discuss risk mitiga-
tion, staffing contingencies, and use of telemedicine,
opioids, nonsteroidal anti-inflammatory drugs (NSAIDs),
and corticosteroids in context of the pandemic [4, 5]. To
date, the impact of the pandemic on outpatient interven-
tional pain practice has not been studied. Yet, it is likely

The novel coronavirus outbreak (SARS-CoV-2) began in
late 2019 in Wuhan, China, but has since become a
global pandemic, significantly impacting health care sys-
tems worldwide. Recent investigation into health care
systems has focused on the effect of the virus on emer-
gency room, hospital, and intensive care unit operations
[1-3]. However, outpatient care has also profoundly
changed since the pandemic. In March of 2020, the US
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that the sudden decrease in in-person visits has impacted
multiple aspects of patient care.

The present study aimed to describe the impact of the
global pandemic on certain aspects of outpatient interven-
tional pain practices. Specifically, we investigated physi-
cian beliefs and actions regarding risk mitigation, use of
telemedicine, physician well-being, and alterations in prac-
tice patterns that affect patients. Ideally, this report will
provide knowledge about the effects of the pandemic on
patients with chronic pain, so as to better prepare practices
for upcoming changes should the pandemic recur or
should new large-scale emergencies arise [6].

Methods

An anonymous survey, deemed exempt by the University
of Utah Institutional Review Board, was sent to physician
members of the Spine Intervention Society (SIS) on March
24 and on April 7, 2020, via e-mail. Survey responses
were recorded from March 24 until April 21, 2020, with
responses collected over a total of 28 days. For reference,
the average United States state-wide school closure oc-
curred on March 15, 2020, and the first state-wide stay-
at-home measure (California) was enacted on March 18,
2020. To preserve anonymity, respondents were techni-
cally able to complete the survey more than once.
However, the survey could only be completed once if the
survey link was accessed on the same computer and IP ad-
dress. The survey consisted of a series of questions assess-
ing prepandemic physician demographics and practice
patterns, as well as new beliefs and behaviors following
government-based medical policy changes resulting from
the SARS-CoV-2 global pandemic (Supplementary Data).
To assess changes in practice volume, respondents were
asked how their current practice on the date of the survey
compared with their prepandemic volume. As an example,
to determine changes in in-person clinical volume,
respondents were asked the following question: “Since the
pandemic has begun, what percentage of patients are you
now seeing IN PERSON compared to your typical prac-
tice? (Do not include procedures.) For example, if you had
to cut down your practice by half, and seeing only half of
the remaining patients in person, please choose 25%.” To
assess changes in prescribing patterns, respondents were
asked to rate changes in their medication prescriptions or
suggestions on a five-point Likert scale with the following
options: much less, slightly less, unchanged, slightly more,
and much more. Significant differences were evaluated by
comparing the proportions of subjects prescribing slightly
more or much more with those who were prescribing
slightly less or much less. The Patient Health
Questionnaire—4 (PHQ-4) [7] was used to screen for symp-
toms of anxiety and depression of the physician respond-
ents, though all respondents were allowed to opt out of
completing this portion of the survey, as it contained sensi-
tive information that they may have otherwise not wanted
to disclose.

Statistical analysis for this cross-sectional study was
performed with Stata/MP 16.1 for Windows (StataCorp
LLC, College Station, TX, USA), with an o level of 0.05.
Descriptive statistics were calculated. For differences in
proportions of prescriptions, a chi-square (¢*) test with
the calculations of a Monte Carlo exact P value (10,000
replications) was performed. Multiple linear and logistic
regression models were fit to continuous and dichoto-
mous dependent variables, respectively, with independent
variables consisting of the following: age, sex, training
background (primary residency), number of years since
completion of training, geographic region (Northeast,
Midwest, South, Northwest, and international), regional
density (rural, suburban, or urban) of practice location,
practice setting (private practice, academic/university,
hospital system employee, or other), prepandemic clinic/
procedure volumes, and personal relationship with some-
one who had tested positive for SARS-CoV-2 infection
(defined as a positive test for the respondent, someone
they live with, a personal patient, staff member they
work with, or colleague in the group). For dichotomous
variables, odds ratios were calculated, with numbers
>1.00 representing higher odds and numbers <1.00 rep-
resenting lower odds. For continuous variables, positive
beta coefficients indicate positive associations, while neg-
ative beta coefficients indicate negative associations. For
categorical predictors, P value adjustments, such as a
Bonferroni test, were not performed, as our reference cat-
egory for each categorical predictor was identified before
performing the regression analysis. Preliminary examina-
tions indicated heteroscedasticity for some of the contin-
uous dependent variables; hence the Huber-White
sandwich estimator of variance was used in such cases
[8-10].

Results

The e-mail containing the link to the study survey was
viewed by 1,430 individuals and completed by 260 indi-
viduals, representing an 18.2% response rate. The demo-
graphic information of survey participants is listed in
Table 1. Demographic data for respondents were unable
to be compared with SIS membership as a whole, as gen-
eral membership data were not available. Survey
respondents were most commonly male, trained in physi-
cal medicine & rehabilitation (PM&R) or anesthesiol-
ogy, and were practicing in an urban or suburban
environment.

Also as detailed in Table 1, at the time of survey re-
sponse, respondents reported that their in-person clinical
volume (SD) was reduced to 17.7% (22.9%) of normal,
and their procedural volume (SD) was reduced to 13.0%
(20.4%) of normal. Telephone and video telemedicine
visits represented a mean (SD) of 27.3% (29.6%) and
24.6% (30.3%) of respondents’ typical clinical volume,
respectively. This suggests that ~74.5% of all ongoing
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Table 1. Demographic and early-phase pandemic survey response information for study participants
No. Y% Mean SD
Baseline demographics Age,y 48.6 10.0
Years post-training 15.0 10.2
Weekly clinic volume (before pandemic) Number of patients 73.2 44.2
Number of procedures 34.9 22.5
Gender Male 222 86.0
Female 36 14.0
Practice population density Urban 120 46.2
Suburban 114 43.8
Rural 26 10.0
Training background PM&R 139 53.5
Anesthesiology 96 36.9
Other 25 9.6
Region of the United States South 69 26.5
West 67 25.8
Midwest 42 16.2
Northeast 39 15.0
International 43 16.5
Practice type Private practice 163 62.7
Academic/university 45 17.3
Hospital system 39 15.0
Other 13 5.0
Postpandemic In-person clinic visit volume, % of normal 17.7 22.9
Telephone visit volume, % of normal 27.3 29.6
Telemedicine (video) visit volume, % of normal 24.6 30.3
In-person procedural visit volume, % of normal 13.0 20.4
Rationale for decreasing in-person visits Public safety 179 68.8
Concern for patients 161 61.9
Staff safety 155 59.6
Patients are not coming in 137 52.7
Personal/family safety 128 49.2
Administration requirement 121 46.5
Corticosteroid concerns 111 42.7
Overwhelming health care system 110 42.3
Limited PPE 84 32.3
Other 18 6.9
Knowledge of person testing Someone in the hospital system 98 37.7
positive for SARS-CoV-2 Someone in the building 28 10.8
One of your patients 22 8.5
Staff you work with 22 8.5
Colleagues in department/group 22 8.5
Self 4 1.5
Someone you’re living with 3 1.2
PHQ-4 Anxiety subscale (0-6) 2.09 1.74
Depression subscale (0-6) 1.02 1.31
Total (0-12) 3.13 2.82

PHQ-4 = Patient Health Questionnaire (four questions); PM&R = physical medicine & rehabilitation; PPE = personal protective equipment.

clinic visits were virtual (telephone or video telemedicine,
as opposed to in-person).

The most common rationale for limiting patient inter-
action in clinic and procedural settings was public safety
(68.8% of respondents). Concerns regarding patient
safety (61.9%), staff safety (59.6%), personal/family
safety (49.2%), corticosteroid concerns (42.7%), over-
whelming the health care system (42.3%), and limited
personal protective equipment (32.3%) were also
reported. Extrinsic factors also appeared to influence the
number of in-person clinic visits; 46.5% of respondents
noted that they limited in-person visits due to an adminis-
trative requirement, and 52.7% of respondents noted
that patients opted to avoid in-person visits.

Responses to questions regarding how physicians

addressed patient populations deemed by the CDC to be
at high risk for severe illness at the time of survey crea-
tion are reported in Figure 1 [11]. Most survey respond-
ents reported that they had reduced or completely
eliminated in-office visits for patients who were over the
age of 65 (89.6%), were immunocompromised (83.5%),
had cardiovascular disease (83.9%), had pulmonary dis-
eases other than asthma (87.7%), had asthma (83.5%),
and were active smokers (76.5%). Changes in prescrip-
tion patterns are reported in Figure 2. As some survey
respondents may serve as consultants and not actively
prescribe medications, responses represent both changes
in respondents’ personal prescriptions and changes in
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Figure 1. How physicians addressed high-risk patients during the early phase of the pandemic, N =260 respondents.
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Figure 2. Changes in frequency of prescriptions since the onset of practice changes due to the pandemic, N =260 respondents.

suggestions or recommendations for various medications.
Most respondents reported no changes in their prescrip-
tions or suggested medications for all medications sur-
veyed other than oral corticosteroids. Among those who
did change their prescribing patterns, significantly more
physicians reported increases in prescriptions of opioids
(P <0.001), acetaminophen (P <0.001), neuropathic
pain medications (P <0.001), and muscle relaxants
(P<0.001), compared with those who reported

decreases in prescriptions of these medications.
Significantly more physicians also reported decreases in
their prescriptions of oral corticosteroids (P <0.001)
compared with their prepandemic practice. The number
of respondents prescribing more NSAIDs was not signifi-
cantly different than the number of respondents prescrib-
ing less (P =0.061).

Of the 260 respondents, 183 (70.4%) opted to com-
plete the PHQ-4. Results are reported in Figure 3.
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Figure 3. Patient Health Questionnaire (PHQ-4) scores of
respondents, N = 183 respondents. “Normal” refers to a PHQ-4
total score of 0-2, “mild” to psychological stress 3-5,
“moderate” to psychological stress 6-8, and “severe” to psy-
chological stress 9-12.

Respondents had an average total PHQ-4 score (SD,
range) of 3.1 (2.8, 0-12), with an anxiety subscale score
of 2.1 (1.7, 0-6) and a depression subscale score of 1.02
(1.3, 0-6). For reference, PHQ-4 scores are graded on a
scale from 0-12, with scores 0-2 representing normal, 3—
5 representing mild, 6-8 representing moderate, and 9-
12 representing severe psychological distress. On the
anxiety and depression subscales, scores >3 suggest con-
cern for anxiety or depression, respectively [12].

Of the 260 completed surveys, the following respond-
ents were excluded from the regression analysis because
of relatively low frequencies: undefined gender (2), com-
munity clinic practice (6), and Department of Veterans
Affairs/government practice location (7); a total of 245
participants were therefore included in the model.
Regression modeling revealed several significant demo-
graphic and prepandemic practice factors associated with
new behaviors following medical policy changes resulting
from the SARS-COV-2 global pandemic; these are shown
in Table 2. For clarity, the larger in magnitude the beta
coefficient is, the greater the effect. An example interpre-
tation from Table 2, volume of procedures (the second
dependent variable), is as follows: Physicians practicing
in the Midwest and the Northeast both reported signifi-
cantly smaller procedural volumes, compared with the
reference group (international physicians), during the
early phase of the pandemic. When adjusted for covari-
ates, these groups of physicians performed an average of
12% (P =0.032) and 14% (P =0.010) fewer procedures
compared with international physicians, respectively. In
other words, if international physicians performed 19%
of their typical procedural volume during the early phase
of the pandemic, Midwest and Northeast physicians

would perform ~7% and ~5% of their typical procedure
volume, respectively, after adjustment for other variables
in the model.

Changes in practice patterns are described in Figure 4.
The significant associations (**) match the associations
seen in Table 2. The Midwest and the Northeast both
reported significantly reduced procedural volumes com-
pared with other areas during the early phase of the pan-
demic. While physicians in the Northeast and Midwest
performed only 5.8% and 10.3% of their typical proce-
dural volume, respectively, physicians in the West and
South performed 13.5% and 15.7% of their typical pro-
cedural volume. Similarly, respondents with a personal
relationship to someone who has contracted SARS-COV-
2 performed approximately half the number of proce-
dures of those who did not have such a relationship
(7.1% vs 14.8%). Alternatively, physicians practicing in
suburban locations reported completing 16.3% of their
typical procedural volume, which was significantly more
than those in urban settings (10.3%, P=0.023).
Respondents in private practice performed 17.2% of
their typical procedural volume, which was substantially
more than those in hospital-based practices (6.5%) or ac-
ademic practices (5.3%).

Telephone and video telemedicine use were also signif-
icantly different among groups. Telephone visits in rural
and suburban areas were performed less often, 17.2%
(P=0.008) and 21.9% (P=0.026), respectively, com-
pared with urban respondents (34.3%). Although private
practice physicians completed 23.8% of their typical vol-
ume via telephone visits, this was substantially lower
than academic physicians, who used telephone visits for
38.3% (P=0.036) of their typical clinic volume.
Respondents in hospital systems reported using telephone
visits for 27.9% of their typical volume. Interestingly,
similar findings were not observed in groups utilizing
video telemedicine. Rather, anesthesiologists (P =0.041)
and physicians practicing in the South (P=0.010) or the
West (P=0.010) reported significantly higher rates of
video telemedicine use.

Discussion

This survey study demonstrates multiple changes in inter-
ventional pain physician practices in the early stages of
the SARS-CoV-2 global pandemic. Perhaps the most no-
table finding in this study is the significant decrease in
clinical and procedural volume. Respondents reported
that they were seeing <20% of their usual patients in-
person and performing <15% of their typical interven-
tional procedure volume. Overall clinic volume between
late March and early April of 2020 was ~30% lower
than it was before the pandemic, not including the dra-
matic corresponding drop in interventional procedures.
As interventional procedures frequently account for a sig-
nificant proportion of revenue for interventional pain
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Table 2. Significant results of regression modeling
Significant Independent

Dependent Variable Variable(s) Effect B Coeff/OR (95% CI) P Value

Volume of clinic patients Age Fewer -0.64 (-1.11 t0 -0.17) 0.008

(mean = 17.7 % of usual Years since training Greater 0.57 (0.07 to 1.07) 0.026
total volume)

Volume of procedures Region* — Midwest Fewer -12.06 (-23.05 to -1.07) 0.032

(mean = 13% of usual total Region* — Northeast Fewer -14.16 (-24.89 to -3.43) 0.010
volume)

Density! — suburban Greater 7.65 (1.05 to 14.25) 0.023

Practice type® — private Greater 8.74 (2.77 to 14.71) 0.004
practice

Personal relationship with Fewer —6.57 (-11.79 to -1.35) 0.014
COVID

Volume of patients by Density' — rural Fewer -17.85 (-30.92 to -4.78) 0.008
telephone

(mean = 27.3% of usual to- Density' - suburban Fewer -10.44 (-19.6 to -1.29) 0.026
tal volume)

Practice type* — private Fewer -12.02 (-23.26 to -0.78) 0.036
practice

Volume of patients by Training® — anesthesiology Greater 9.08 (0.37 to 17.79) 0.041
telemedicine

(mean = 24.6% of usual to- Region* — South Greater 14.96 (3.56 t0 26.35) 0.010
tal volume)

Region* — West Greater 15.09 (3.57 to0 26.62) 0.010

Amount of time elapsed un- Region* - South Later 2.67 (0.06 to 5.28) 0.045
til patient contact was re-
duced (larger values are
later)

Amount of time elapsed un- Region* - South Later 3.33(0.60 to 6.06) 0.017
til procedures were re- Personal relationship with Earlier -1.72 (-3.24 t0 -0.19) 0.027
duced (larger values are COVID
later)

Higher PHQ-4 anxiety Greater baseline procedure More 0.96 (0.21 to 1.72) 0.013
scores volume

Higher PHQ-4 depressive No associations
scores

Higher PHQ-4 total scores Training® — anesthesiology Greater 1.13 (0.16 to 2.1) 0.023

Training® — other Greater 1.8 (0.03 to 3.57) 0.046
Personal relationship with Greater 1.8 (0.48 to 3.12) 0.008
COVID
Prescribing more opioids Greater baseline procedure More OR = 0.93 (0.89 t0 0.98) 0.007
volume
Greater baseline clinic More OR =1.27 (1.07 to 1.51) 0.006
volume
Personal relationship with More OR =0.05 (0 to 0.86) 0.04

Prescribing more NSAIDs

COVID
No associations

Dependent variables refer to those captured during the early phase of the pandemic (N =245).
OR = odds ratio; NSAIDs = nonsteroidal anti-inflammatory drugs; PHQ-4 = Patient Health Questionnaire (four questions); PM&R = physical medicine &

rehabilitation.

*Region reference: international.

TDensity reference: urban setting.

*Practice type reference: academic/university.
STraining background reference: PM&R.

physicians, the economic impact of a >85% reduction in
procedural volume cannot be overstated.

Several factors appear to relate to alterations in pa-
tient volumes, as seen in the regression analyses. First,
older respondents reported a lower percentage of their
typical clinical volume when adjusted for covariates. As

the SARS-CoV-2 virus appears to have higher mortality
rates among older patients [6], physicians with more ad-
vanced age may have a personal stake in avoiding patient
contact. An alternative explanation may be less familiar-
ity with adoption of telehealth platforms to evaluate
patients. Additionally, younger physicians may also have
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Figure 4. Clinical volumes, compared with prepandemic patient volume. For example, 20% would mean that the subgroup is seeing
20% of their typical total patient volume compared with their prepandemic baseline. If a practitioner was seeing 100 patients in
clinic before the pandemic, then 20% would refer to 20 weekly patients in the clinic after the pandemic practice changes. If a practi-
tioner was performing 100 procedures weekly, 20% would refer to 20 weekly procedures after the pandemic practice changes. a)
In-person clinic visits. b) Procedural volume. c) Telephone visits. d) Telemedicine (video) visits. *Reference group for statistical

comparisons. **Statistically significant difference compared with the reference group.

greater financial obligations, such as student loan debt,
practice ownership loans, or financial targets to make
partner, which may influence their willingness to de-
crease clinical volume.

Despite most physicians reporting a dramatic decrease
in their volume of procedures, physicians in private prac-
tice and those working in suburban environments re-
duced their procedure volume by a smaller magnitude.

Although not clearly demonstrated in this study, a num-
ber of reasons may have influenced the amount private
practices reduced their procedural volume, including fi-
nancial implications, fewer administrative support staff,
and greater reliance on consensus guidelines.
Respondents in the Northeast and Midwest decreased
their procedural volume more than physicians in other
regions, while respondents in the South were slower to



Joyce et al.

(c)

Female *

Male

Anesthesiology

PM&R *

Other specialty
Region: West

Region: Midwest
Region: South

Region: Northeast
Region: International *
Rural practice
Suburban practice
Urban practice *
Academic/university *
Hospital system
Private practice

No personal contact *
Personal contact with virus

(d)

Female *

Male

Anesthesiology

PM&R *

Other specialty
Region: West

Region: Midwest
Region:South

Region: Northeast
Region: International *
Rural practice
Suburban practice
Urban practice *
Academic/university *
Hospital system
Private practice

No personal contact *
Personal contact with virus
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reduce their clinic or procedural volume. This may be
due to a variety of factors, including differences in the
relative frequency of SARS-CoV-2 infection, cultural dif-
ferences, political differences, and differences in local
government policy. We controlled for a handful of poten-
tially related factors in our regression models, such as
population density; thus it is unlikely that this is purely
related to urban practice settings in the Northeast or
Midwest.

Changes in prescribing patterns of physicians were
particularly notable. For all medications surveyed other
than corticosteroids, the majority of providers reported
no changes in their prescribing patterns. Of the

respondents who did change their prescribing patterns,
significantly more providers reported increasing their use
of opioids, neuropathic pain medications, and muscle
relaxants. Although the survey results do not explain the
rationale for these changes in prescribing patterns, possi-
ble causes include prevention of emergency visits, restric-
tions of interventional options, or inability to use certain
in-person therapeutic treatments such as physical therapy
or chiropractic care. These medication increases are nota-
ble and concerning in the setting of the ongoing opioid
crisis, particularly as many of these medications impact
respiratory drive when used concomitantly [13]. Opioid
prescriptions have declined significantly over the past
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decade, likely due to increased awareness of their risks
with the opioid crisis [14]. The results from the survey
suggest that providers may be more likely to prescribe
opioids due to the pandemic. However, it is unclear that
this increased propensity to prescribe opioids, coupled
with a significant decrease in clinical volume, has actu-
ally led to an increase in the overall number of opioid
prescriptions. Given the current findings from this study,
further evaluation of the total number of opioid prescrip-
tions and opioid deaths during the pandemic will be use-
ful to better understand the pandemic’s true impact on
the opioid crisis. As this survey only examined a subset of
physicians, it is imperative to also examine the prescrib-
ing patterns of other physicians.

Disagreement still exists regarding the best ways to
manage patients with severe pain during the SARS-CoV-
2 pandemic. As pain itself may suppress the immune sys-
tem, there is concern that untreated pain may increase
the risk for either developing an infection or having more
severe symptoms [15]. Furthermore, treating pain may
help improve mobility and improve one’s overall health.
Although opioids and steroid injections are frequently
used to manage pain, both likely have some level of in-
trinsic immunosuppression [16-19]. Further studies on
the impact of these treatments on the immune response
and risk of acquiring viral infection may be helpful to
guide decisions during future pandemics. Ultimately,
there will likely need to be a balance between restricting
in-person visits (that could contribute to community viral
spread) and providing appropriate care.

The implementation of video telemedicine and tele-
phone visits to assess patients during the pandemic is re-
markable. Before the pandemic, some evidence suggested
that video telemedicine could be effectively used to assess
patients with musculoskeletal or chronic pain [20-22].
However, significant barriers were acknowledged, in-
cluding technological issues, inability to perform a com-
plete physical examination, concerns about liability,
regulatory and licensing issues, and differences in reim-
bursement impacting viability. While we do not have
baseline data for the frequency with which respondents
used these platforms before the pandemic, it is likely that
their use was substantially lower previously due to the
aforementioned issues. As of survey completion, roughly
75% of respondents’ ongoing clinical visits were con-
ducted via telephone or telemedicine, whereas only 25%
of visits were completed in-person. As physicians,
patients, and insurers gain more familiarity with telemed-
icine, practices may choose to continue offering these
visit formats, provided that regulatory measures and re-
imbursement remain favorable. Further research into this
area is currently ongoing and may be helpful to deter-
mine the long-term effect of the pandemic on the imple-
mentation of telemedicine.

As part of our study, we evaluated how interventional
pain physician practices changed with regard to patients
who are at high risk for severe illness from SARS-COV-

2. Although most respondents noted significant practice
changes to reduce the number of in-person visits for high-
risk patients, between 5% and 15% of respondents
reported no change to practice patterns when treating
individuals in any given high-risk category. Of note, two
pain medicine consensus guidelines with regard to the
pandemic were published on April 7, 2020, nearing the
end of our study recruitment [4, 5]. Seventy three percent
of respondents had completed our survey before this
date, and another 24% responded the day these guide-
lines were published. With only eight participants (3%)
responding after April 7, 2020, the results from this study
represent the data of physician practices before the wide-
spread distribution or adoption of these consensus guide-
lines. The guidelines published toward the end of survey
enrollment provided new recommendations that in-
person visits and procedures should be limited to urgent
or emergent cases in high-risk populations [4, 5]. It
remains to be seen whether these recommendations will
change practices in the coming weeks and months.

With regards to physician well-being, the average
PHQ-4 was 3.1, which represents mild psychological dis-
tress. Approximately 19% of respondents were noted to
have moderate or severe psychological distress. The re-
gression analysis demonstrated that those with a personal
relationship to someone who has contracted SARS-COV-
2 had higher PHQ-4 scores than those who did not. This
indicates that these respondents were more likely to be
experiencing psychological distress. Despite the signifi-
cant differences in virus prevalence in different regions of
the country, or among different population densities, no
significant differences were found between PHQ-4 scores
among different regions of the United States when con-
trolling for other covariates. However, anesthesiologists
were more likely to have higher PHQ-4 scores than phys-
iatrists. Those with an anesthesiology background may
be taking part in more front-line activities compared
with physiatrists or have more friends/family working in
higher-risk settings, which could increase anxiety.
Additional research will be helpful to determine how
physician well-being changes as the pandemic progresses
and how it affects different providers across different set-
tings and geographic regions. For comparison, a recent
study evaluated health care workers from Wuhan, China,
between January 29, 2020, and February 4, 2020. The
investigators found that 28.6% of Chinese health care
workers reported moderate or severe psychological dis-
tress [23]. A variety of findings may account for the dif-
ference between groups, including differences in SARS-
CoV-2 prevalence, socioeconomic differences, cultural
differences, and differences between types of health care
workers surveyed.

There are several limitations to this study. As this sur-
vey was only available to members of the SIS and only
completed by 18.2% of those who received the study,
there may be concerns as to the generalizability of the
findings to the entire interventional pain medicine
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community. One might postulate that members of the SIS
who chose to complete the study may have a particular
interest in this disease and thus might have responded to
the pandemic differently than others. Another possibility
could be that those with more free time (from reduced
clinical volume) were more likely to respond, thus artifi-
cially lowering the clinical volume amounts. Although
the majority of responses were obtained in just over two
weeks, the medical system was in a period of rapid evolu-
tion during that time and answers from respondents on
March 24 might have been substantially different than
answers on April 7 from those same individuals. In order
to accommodate participants so that they may have
enough time to reasonably complete the study, we felt
that this duration was necessary.

Another limitation of this study is that answers to
questions are self-reported. For example, when examin-
ing questions regarding current clinical and procedural
volume, one’s impression of the changes in their practice
volume might be substantially different than what the ac-
tual changes in volume are when a respondent reviews
billing data from their practice. As the pandemic is rap-
idly evolving, we felt that there was value in obtaining
data quickly from survey responses despite the inherent
limitations of this model. Future review of changes in
billing with large databases may better quantify the eco-
nomic impact the coronavirus had on clinical and proce-
dure volume.

Conclusions

The emergence of the SARS-CoV-2 virus and the subse-
quent global pandemic have dramatically altered practice
patterns of interventional pain physicians in the United
States. Emerging trends include marked reductions in
clinical and interventional procedural volume, increased
utilization of telemedicine, and increased opioid prescrib-
ing. Geography within the United States and practice set-
ting appear to play a role in some of these changes. The
decrease of in-person visits has caused secondary effects;
it is particularly concerning that more than a quarter of
physicians are recommending or prescribing more
opioids than before. As the pandemic continues, ongoing
research should continue to evaluate the effect of the pan-
demic on practice patterns, prescribing patterns, and
physician well-being.
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