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Abstract

Objectives: The COVID-19 Healthcare Personnel Study is a longitudinal survey to assess the changing impact of the
COVID-19 pandemic on the New York State health care workforce. We analyzed results from a follow-up survey of
physicians, nurse practitioners, and physician assistants on the availability of equipment and personnel, work conditions,
physical and mental health of participants, and impact of the pandemic on commitment to their profession.

Methods: We conducted an online survey of all licensed New York State physicians, nurse practitioners, and physician
assistants in April 2020 (N = 2105) and a follow-up survey in February 2021 (N = 978). We analyzed changes in item
responses from baseline to follow-up. We calculated survey-adjusted paired t tests and odds ratios (ORs) using survey-
adjusted generalized linear models controlling for age, sex, region of practice, and hospital versus non—hospital-based practice.

Results: Twenty percent of respondents expressed continuing concern about personnel shortages at both baseline and
follow-up. Respondents reported working approximately 5 more hours on average during a 2-week period at follow-up
compared with baseline (78.1 vs 72.6 hours; P = .008). For 20.4% (95% ClI, 17.2%-23.5%) of respondents, mental health
issues had become persistent. More than one-third (35.6%; 95% Cl, 31.9%-39.4%) of respondents reported that they thought
about leaving their profession more often than once per month. The association between persistent mental and behavioral
health issues and contemplating leaving one’s profession was significant (OR = 2.7; 95% Cl, 1.8-4.1; P < .001).

Conclusions: Interventions such as decreasing the number of hours worked, ensuring health care professionals do not work
directly with patients while ill, and addressing shortages of personal protective equipment can help address concerns of the
health care workforce.
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More than 2 years into the COVID-19 pandemic, health care
workers continue to struggle to meet the demands placed on
care systems and hospitals across the globe. The COVID-19
pandemic has been associated with high levels of anxiety,'
feelings of isolation,? and concerns about family members
among health care providers,® and health care workers treat-
ing patients with COVID-19 were “experiencing symptoms
of depression, anxiety, insomnia, and distress.” Many of
these early studies were restricted to a single specialty or
institution®* and used cross-sectional data.>¢

Among more recent longitudinal assessments, a single-
institution survey found little or no decrease in levels of
anxiety and worry in a follow-up study of 77 physicians 1
year into the pandemic.” Another, albeit shorter-term, single-
institution longitudinal survey of 51 physicians reported evi-
dence of resilience associated with medical specialty board
certification, with more senior attending physicians than
junior resident physicians demonstrating decreased per-
ceived stress 4 weeks after a baseline survey in spring 2020.%
This evidence of resiliency is consistent with a report that
physicians with a previous exposure to similar traumatic
events were 75% less likely than those who did not experi-
ence such events to experience fear during the COVID-19
pandemic.?

Prepandemic estimates of some level of burnout have
been reported in up to half of all US physicians® and may be
exacerbated by the COVID-19 pandemic. In a 2021 national
survey of physicians, 22% “were considering leaving their
current jobs to pursue a nonclinical career.”!® Most of these
physicians “planned to make the change within 3 years.”!!

Results from a baseline survey of New York State physi-
cians administered in April 2020 found significantly higher
levels of hopelessness among physicians aged =50 years
compared with younger physicians.'> Most physicians, nurse
practitioners, and physician assistants (57.6%; 95% CI,
55.2%-60.0%) reported a negative impact on their overall
mental health. Negative mental health was associated with
having become ill with COVID-19 (odds ratio [OR] = 1.7,
95% CI, 1.3-2.1) and redeployment to unfamiliar functions
(OR = 1.3;95% CI, 1.1-1.6).1314

In the current study, we present and analyze results from a
follow-up survey of physicians, nurse practitioners, and phy-
sician assistants who agreed to be part of a longitudinal sur-
vey administered in early 2021. We report on the availability
of equipment and personnel, work conditions, physical and
mental health of participants, and impact of the pandemic on
commitment to their profession.

Methods

In early 2020, at the height of the COVID-19 pandemic in
New York State, the COVID-19 Healthcare Personnel Study
(CHPS) was launched to assess and help mitigate the adverse
health impact of the COVID-19 pandemic on the health care

workforce in New York State.!* CHPS collaborators recruited
members of multiple health care professions across the state to
participate in a longitudinal cohort. Professions included physi-
cians, nurses and nurse practitioners, medical residents, phy-
sician assistants, and other health professionals such as
respiratory therapists, visiting nurses, home health care work-
ers, and others. Participants were drawn from community-
based settings, hospitals, and other institutional settings. The
protocol was approved by the institutional review boards of
Columbia University Medical Center, the New York State
Psychiatric Institute, the City University of New York, New
York University, and New York University School of Medicine.

The CHPS collaborative group conducted a survey in
April 2020 and a follow-up survey in February 2021. The
sampling frame of physicians, nurse practitioners, and physi-
cian assistants consisted of 103 103 physicians, 21 503 nurse
practitioners, and 14 503 physician assistants, representing
all licensed providers among those professions licensed to
practice in New York State. We obtained email addresses
from the New York State Department of Education, the pro-
fessional licensing arm of New York State. In April 2020, an
invitation to participate in the survey was sent from the office
of the New York State Commissioner of Health. Of the 139
109 emails sent, 38 090 (27.4%) reached an intended recipi-
ent and were opened. Of these, 2105 physicians, nurse prac-
titioners, and physician assistants completed the survey, for a
response rate of 5.5%. In the baseline survey, we asked par-
ticipants whether they would consent to be part of a longitu-
dinal follow-up survey. Of the original 2105 physicians,
nurse practitioners, and physician assistants at baseline, 1569
(74.5%) respondents consented to enter into the longitudinal
survey. Of these, 978 (62.3%) submitted follow-up responses
in 2021. We limited the results of the current study to the 978
physicians, nurse practitioners, and physician assistants who
responded to both surveys.

The survey was administered by the Data Coordinating
Center at the New York State Psychiatric Institute through
REDCap version 12.4.0, a secure web application for build-
ing and managing online surveys and databases. We down-
loaded and read raw data using R version 4.2.1 (R Foundation
for Statistical Computing), checked for outliers, and cleaned
the data. We applied poststratification raking using the
postStratify procedure in the R survey package version 4.2.1
(R Foundation for Statistical Computing) to assign survey
weights for each respondent to represent a target population
of physicians, nurse practitioners, and physician assistants
based on age, sex, and geographic location across the 10
regions of New York State.!>!8

Results were based on responses to questions about 5
mental and behavioral health conditions (nervousness/anxi-
ety, worrying thoughts, feeling down or hopeless, lack of
pleasure in previously enjoyable activities, and sleep distur-
bances), thoughts of leaving the medical profession, and 11
chronic medical conditions (heart disease, diabetes, chronic
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Table 1. Percentage of physicians, nurse practitioners, and
physician assistants reporting half or more days of mental or
behavioral health issues during the previous 2 weeks, New York
State COVID-19 Healthcare Personnel Study®

Baseline Follow-up

Condition survey survey
Nervousness/anxious 29.2 (25.7-32.8) 14.6 (11.8-32.8)
Worrying thoughts 15.8 (12.9-18.6) 8.6 (6.3-18.6)
Feeling down or hopeless 12.7 (10.0-15.5) 6.6 (4.7-15.5)
Lack of pleasure in 11.3(8.7-13.9) 6.6 (4.8-13.9)

previously enjoyable

activities
Sleep disturbances 38.1 (34.2-41.9) 17.5 (14.6-41.9)

2 All values are percentage (95% Cl). Participants (978 weighted responses)
were surveyed at baseline (April 2020) and at follow-up (February 2021).
The difference between baseline and follow-up for each condition was
significant at P < .001, determined by survey-adjusted matched t test.

pulmonary disease, high blood pressure, active cancer in the
past 5 years, chronic kidney disease, immune compromised
condition, severe asthma, history of stroke, chronic liver dis-
ease, and depression).

Statistical analyses consisted of survey-adjusted weighted
counts, proportions, and means with the range of uncertainty
for point estimates in the survey data presented as 95% Cls
using the R survey package. We calculated P values and 95%
CIs for changes in item responses from the baseline survey to
the follow-up survey using survey-adjusted paired ¢ tests
for dichotomous comparisons and the Pearson y> test for
>2 categories. We calculated ORs for association using

survey-adjusted generalized linear models controlling for
baseline characteristics of age, sex, New York State region of
practice, and hospital versus non—hospital-based practice.
We considered P < .05 to be significant. The questionnaire
is available on request from the CHPS Steering Committee.

Results

The sample of 978 longitudinal baseline and follow-up sur-
vey responses represented a weighted estimate of 48 486
(95% CI, 46 256-50 717) physicians, nurse practitioners, and
physician assistants licensed in New York State, with a mean
age of 50.6 (95% CI, 49.6-51.6) years, of whom 61.5% (95%
Cl, 57.7%-65.3%) were female. (Results of the unweighted
analyses are available in the first section of the Supplemental
Material and in eTable 1. A table of frequencies and weighted
responses is available in eTable 2 of the Supplemental
Material.)

At baseline, 48.8% (95% CI, 44.9%-52.7%) of respon-
dents reported at least 1 of 5 mental or behavioral health
problems on half or more days during the previous 2 weeks.
At follow-up, this proportion had declined significantly to
26.7% (95% CI, 23.2%-30.1%; P < .001). We found signifi-
cant declines in the proportion of respondents with such
mental or behavioral health issues across all domains from
baseline to follow-up (Table 1, Figure 1).

At follow-up, 28.4% (95% CI, 25.0%-31.9%) of respon-
dents who had reported mental or behavioral health prob-
lems at baseline no longer reported problems, 6.3% (95% CI,
4.6%-8.1%) reported new problems, and 20.4% (95% CI,

Nervous, anxious or on edge

Follow-up .
Baseline -
Gan't control worrying thoughts
'
Follow-up I
Baseline .
Down, depressed or hopeless
T
Follow-up I
Baseline I
Little interest or pleasure
'
Follow-up I
Baseline I
Difficulty sleeping
'
Follow-up .
Baseline -
'
100 50 0 50 100
Percentage
Hesponse Not at all Several days Neutral More than half the days . Nearly every day

Figure |. Mental and behavioral health issues of physicians, nurse practitioners, and physician assistants at baseline (April 2020)
and follow-up (February 2021) surveys, COVID-19 Healthcare Personnel Study, New York State. Data were based on 978 weighted

responses.
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17.2%-23.5%) continued to report them. While we found a
significant decrease in the proportion of respondents report-
ing receiving crisis counseling, from 11.6% (95% CI, 9.1%-
14.0%) at baseline to 8.3% (95% CI, 6.3%-10.3%) at
follow-up (P = .02), in a survey-adjusted generalized linear
model controlling for age, sex, New York State region, and
type of practice (hospital-based vs non—hospital-based),
reporting any of 5 mental or behavioral health problems was
associated with seeking crisis counseling at both baseline
survey (OR = 2.2; 95% CI, 1.3-4.0) and follow-up (OR =
2.9; 95% CI, 1.6-5.3).

In stratified comparisons, respondents with persistent
mental or behavioral health problems differed significantly
in sex and in having their usual practice location in the New
York City metropolitan area (Table 2). On survey-adjusted
simple logistic regression, the OR for the association between
working in the New York City metropolitan area during the
baseline survey and the presence of persistent mental and
behavioral health issues was 1.5 (95% CI, 1.1-2.2; P = .04).
When adjusted for age and sex, this association was no lon-
ger significant.

In a question not asked at baseline, more than one-third
(35.6%; 95% CI, 31.9%-39.4%) of follow-up respondents
reported that they thought about leaving their profession
more often than once a month. In a survey-adjusted general-
ized linear model controlling for age, sex, New York State
region, and type of practice (hospital-based vs non—hospi-
tal-based), we found a significant association between per-
sistent mental and behavioral health issues and contemplating
leaving one’s profession (OR = 2.9; 95% CI, 1.8-4.1; P <
.001). The proportion of respondents contemplating leaving
their profession varied across the New York State region
(Figure 2).

At baseline, 33.0% (95% CI, 29.3%-36.6%) of respon-
dents reported having any of 11 chronic medical conditions.
At follow-up, 36.2% (95% CI, 32.4%-39.9%) reported a
chronic medical condition. This increase was significant on
the survey-adjusted paired ¢ test (P = .03; Table 3). We found
no significant differences in the percentage of respondents
reporting any of the 11 chronic conditions from baseline to
follow-up. The percentage of respondents reporting heart
disease increased, but not significantly, from 3.9% (95% CI,
2.7%-5.3%) of respondents at baseline to 5.3% (95% CI,
3.5%-7.0%) of respondents at follow-up.

At baseline, 51.8% (95% CI, 47.9%-55.7%) of respon-
dents reported working directly (in close physical contact)
with COVID-19 patients. At follow-up, that proportion had
increased to 61.3% (95% CI, 57.5%-65.5%). This 8.8% per-
centage-point increase was significant on the survey-adjusted
paired ¢ test (P < .001). Respondents reported a significant
improvement in the availability of face masks, testing, and
ventilators (Table 3). Respondents reported on average work-
ing approximately 5 more hours during a 2-week period at
follow-up compared with baseline (78.1 vs 72.6 hours; P =
.008).

Discussion

Our study contributes to accumulating evidence of the impact
of the COVID-19 pandemic on health care professionals
with a larger, more comprehensive longitudinal assessment
than has previously been reported and includes multiple spe-
cialties and professions in a geographic region that was an
early epicenter of the COVID-19 pandemic. Our results indi-
cate a mixed and evolving picture. While evidence of distress
is apparent, with one-third of respondents contemplating
leaving their profession, we also found demonstrable declines
in multiple measures of behavioral and mental health
disorders.

Still, for 20% of physicians, nurse practitioners, and phy-
sician assistants, mental health concerns had become a per-
sistent problem; those reporting mental and behavioral health
problems were more than twice as likely to report taking
advantage of crisis counseling than those who did not report
mental and behavioral health problems. Our results are con-
sistent with population estimates that 40% of all people in
New York State reported “poor mental health” about the time
this survey was administered.'” In our survey sample, chronic
psychological stress was related to burnout and wanting to
leave one’s profession.

A nationwide survey of physicians in 2020 reported that
37% of those surveyed “would like to retire in the next
year.”” While physician burnout is not a new phenomenon,
addressing the continuing concerns and psychological stress
among the health care workforce is a necessary part of any
response to retaining highly trained and essential medical
professionals. While some medical editorialists warn that the
current stressors to “an already fragile workforce . . . have
become insurmountable,””! some interventions may be
within the means of managers and policy makers. In a
recently published analysis by our group,'* we reported that
potentially modifiable occupational circumstances, such as
working more hours than usual, working directly with
patients while sick themselves, and having shortages of pro-
tective equipment and other items, were all associated with
adverse mental health outcomes among health care workers
during the initial COVID-19 pandemic wave in New York
State.

In a March 2020 survey of emergency medicine physi-
cians at 7 academic medical centers in the United States,
90.8% of 426 physicians surveyed were experiencing
changes in their behavior toward family and friends. These
physicians identified access to personal protective equip-
ment and increased availability of COVID-19 testing as 2
measures that would help alleviate their stress and anxiety.?
In our analyses, while concerns about the availability of test-
ing kits and personal protective equipment declined, the
decreased availability of personnel remained concerning.

Our follow-up survey illustrates how the impact of the
COVID-19 pandemic on health care professionals contin-
ues to evolve and points out the importance of longitudinal
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Table 2. Stratified comparison of persistent mental or behavioral health issues® from baseline to follow-up survey, New York State

COVID-19 Healthcare Personnel Study®

Mental or behavioral health issues

None/resolved

Continuing

Characteristic (n =38618.2) (n = 9867.9) P value®
Age group, y .15
20-39 9112.4 (24.5) 2957.3 (31.1)
40-59 16 331.1 (43.9) 4301.4 (45.2)
=60 117848 (31.7) 2248.0 (23.6)
Sex <.001
Female 22 543.7 (58.7) 7299.4 (75.0)
Male 15831.5 (41.3) 2429.8 (25.0)
Profession .08
Physician 26 490.3 (68.6) 5632.5 (57.1)
Nurse practitioner 6521.4 (16.9) 2419.8 (24.5)
Physician assistant 5606.5 (14.5) 1815.6 (18.4)
No. of years in practice .08
<5 7560.9 (19.6) 2511.0 (25.4)
5-15 9865.5 (25.5) 2763.1 (28.0)
16-25 17 325.5 (44.9) 3228.8 (32.7)
>25 3866.4 (10.0) 1365.0 (13.8)
No. of patients who died from COVID-19 71
<I0 5350.3 (24.5) 1164.3 (21.2)
10-20 3631.5 (16.6) 700.2 (12.8)
21-50 3378.1 (15.5) 922.5 (16.8)
>50 9479.0 (43.4) 2697.7 (49.2)
Worked with COVID-19 patients in previous 2 weeks 16 149.4 (84.5) 4665.8 (82.9) 76
NYC metropolitan practice?
Baseline 23 033.7 (60.1) 6791.2 (69.3) .04
Follow-up 19 670.0 (59.7) 5907.6 (70.0) .04
NYC practice
Baseline 10 536.4 (27.5) 2987.4 (30.5) 44
Follow-up 9635.2 (29.2) 2478.9 (29.4) 97
Hospital-based practice 17 171.9 (45.1) 4974.8 (50.6) .27
Clinical specialty .64
Behavioral 1833 (4.8) 623 (6.3)
Critical care 1855 (4.9) 804 (8.2)
Emergency 3769 (9.9) 561 (5.7)
Pediatrics 6100 (16.0) 1366 (13.9)
Primary care 9172 (24.0) 2460 (25.0)
Nonsurgical specialties 2442 (6.4) 692 (7.0)
Surgery 4698 (12.3) 1143 (11.6)
Other® 8358.4 (21.9) 2177.5 (22.2)
Type of practice 71
Government 44555 (11.6) 1429.2 (14.5)
Academic 119735 (31.1) 2783.6 (28.2)
Private/nonprofit 17 847.7 (46.3) 4738.9 (48.0)
Other 4277.1 (11.1) 916.3 (9.3)
Reassigned to other than usual duties/specialty 715.7 (14.4) 449.5 (22.2) .34
Worked excess hours at baseline 12 066.9 (59.2) 2472.0 (54.9) .57
Worked excess hours at follow-up 15 535.0 (64.0) 4189.2 (66.2) 72

Abbreviation: NYC, New York City.

?Mental or behavioral health issues were nervousness/anxiety, worrying thoughts, feeling down or hopeless, lack of pleasure in previously enjoyable
activities, and sleep disturbances.

® All values are number (percentage) unless otherwise indicated. Participants (978 survey weighted responses representing a weighted estimate of 48 486
[95% Cl, 46 256-50 717] physicians, nurse practitioners, and physician assistants licensed in New York State) were surveyed at baseline'? (April 2020) and
follow-up (February 2021).

©P value based on matched survey-adjusted t test for dichotomous comparisons and the Pearson 2 test for >2 categories. P < .05 was considered significant.
4Includes NYC metropolitan (“downstate”) area of NYC and Nassau, Suffolk, Westchester, and Rockland counties.

¢ *“Other” includes responses that did not fall into the previous 7 specialties.
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North Country
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Southern Tier
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Never

Response
Afew times a year

Once a month or less
A few times a month
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I every day
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Afew times a week

Figure 2. Responses from physicians, nurse practitioners, and physician assistants to the question, “Since 7/1/20, I've considered leaving
my profession,” by New York State region, February 2021. The question was asked in a follow-up survey as part of the COVID-19
Healthcare Personnel Study. Data were based on 978 weighted responses.

assessments. We note that the proportion of respondents
reporting they worked in close contact with COVID-19
patients increased significantly from baseline to follow-up.
We believe this increase was largely the result of the fol-
low-up survey coinciding with a second, large wave of
infections that had expanded from the New York City area
to encompass the entire state. Response bias may also have
affected these results; physicians, nurse practitioners, and
physician assistants working in settings with more COVID-
19 patients may have been more likely than those for whom
COVID-19 was less of an issue to participate in the follow-
up survey.

Table 3. Survey-adjusted (weighted) percentage of participants
reporting shortages of equipment during COVID-19 at baseline
and follow-up surveys, New York State COVID-19 Healthcare
Personnel Study®

Baseline Follow-up
Item survey survey P value®
Test kits 23.3 (20.0-26.5) 4.4 (2.9-26.5) <.001
Face masks  36.0 (32.2-39.8) 9.8 (7.4-39.8) <.001
Ventilators 1.5 (0.6-2.4) 0.1 (0-2.4) .005
Beds 4.3 (2.6-6.1) 5.7 (3.9-6.1) .25
Personnel 204 (17.1-23.7)  18.9 (15.9-23.7) A7

2 Participants (978 weighted responses from physicians, nurse
practitioners, and physician assistants) were surveyed at baseline (April
2020) and follow-up (February 2021).'3

®P value based on matched survey-adjusted t test, with P < .05
considered significant.

Our results include a significant increase in the proportion
of respondents reporting chronic medical conditions. While
some of this increase may be attributed to the aging of health
care workers in general, attrition and changes in the underly-
ing relative demographic characteristics of health care pro-
fessionals and some possibly as yet unrealized chronic
effects of COVID-19 infections may have come into play.
The potential for the COVID-19 pandemic to have a long-
lasting effect on the health of medical workers is a critically
important area of additional research to which surveys such
as CHPS can contribute evidence.

Limitations

Our study had 2 limitations. First, these results apply nar-
rowly to physicians, nurse practitioners, and physician assis-
tants, whose demographic characteristics differ from other
groups, including non-Hispanic Black/African American
people who comprise a large proportion of people providing
nonmedical direct services to COVID-19 patients in New
York City.” Additional results from the CHPS sample of
nonmedical providers can provide insight into this area of
research. Second, while our response rate relative to the
entire sampling frame was low, it is comparable with other
recent studies of physicians.?* We adjusted our survey sam-
ple to better match the target population on demographic and
geographic measures, but biases in this group of clinicians
who chose to participate are likely. The motivation of the
initial group of respondents to join the longitudinal cohort,
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however, offers the opportunity to reliably track changes and
trends in this sample.

Conclusion

We found evidence of both distress and resilience among
physicians, nurse practitioners, and physician assistants
responding to the COVID-19 pandemic in New York State.
Our results indicate that concrete steps, such as limiting the
number of hours worked, ensuring that clinicians are not
compelled to work directly with patients while ill them-
selves, and addressing shortages of protective equipment and
other items, may be taken by government and hospital
administrations to help address their concerns and support
their resilience.
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