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ARTICLE INFO ABSTRACT

Keywords: Objective: We tested if automated Personalized Self-Awareness Feedback (PSAF) from an online survey or in-
Bu.rnout ) person Peer Resilience Champion support (PRC) reduced emotional exhaustion among hospital workers dur-
E-intervention ing the COVID-19 pandemic.

COVID-19

Method: Among a single cohort of participating staff from one hospital organization, each intervention was
evaluated against a control condition with repeated measures of emotional exhaustion at quarterly intervals for
18 months. PSAF was tested in a randomized controlled trial compared to a no-feedback condition. PRC was
tested in a group-randomized stepped-wedge design, comparing individual-level emotional exhaustion before
and after availability of the intervention. Main and interactive effects on emotional exhaustion were tested in a
linear mixed model.

Results: Among 538 staff, there was a small but significant beneficial effect of PSAF over time (p = .01); the
difference at individual timepoints was only significant at timepoint three (month six). The effect of PRC over
time was non-significant with a trend in the opposite direction to a treatment effect (p = .06).

Conclusions: In a longitudinal assessment, automated feedback about psychological characteristics buffered
emotional exhaustion significantly at six months, whereas in-person peer support did not. Providing automated
feedback is not resource-intensive and merits further investigation as a method of support.

Healthcare workers
Peer support

1. Background to healthcare workers' stress included increased patient acuity, under-
staffing, exposure to the virus, increased overtime, reassignment to
In the two years following the declaration of a COVID-19 pandemic unfamiliar roles, moral distress, and uncertainty about infectious risks

by the World Health Organization [1], healthcare workers experienced and precautions [3].
extraordinarily stressful work conditions, which increased psychological Many healthcare organizations implemented ad hoc support re-
distress, burnout, and other mental health challenges [2]. Contributors sources for their staff during the pandemic [4,5] in addition to existing
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resources. Understandably, the ability of healthcare organizations to
formally evaluate these interventions has been limited. A wide range of
interventions have been reported thus far, including online or app-based
stress management interventions [6,7], a video aimed to increase
treatment-seeking [8], expressive writing [9], and various stress
reduction interventions [10,11]. While several interventions have been
evaluated using validated outcome measures, many of these have not
been compared to control conditions [12-17]. Of those studies which
have reported comparison conditions, some have not employed
randomization [6], had a small number of participants (e.g. (100)
[9,10], and had short periods of follow-up (e.g. one month or less)
[7-9,11]. Randomized controlled trials of interventions for hospital-
based staff, evaluated in larger cohorts and over longer periods of
time are needed.

In our hospital, staff support during the COVID-19 pandemic
included many resources which varied in their intensity and focus [18].
Some resources were available to individuals upon their request,
including assessment and sometimes treatment through the Employee
Assistance Program, or the Department of Psychiatry. Other support
resources targeted the entire organization including (i) timely, trans-
parent, responsive communications about extraordinary circumstances,
procedures, policies and their rationale, (ii) pre-existing organizational
resources to support well-being, safety and quality improvement, and
(iii) pandemic-specific online resources (information, links to internal
and external support resources, stress and coping educational resources,
and a question-and-answer function). Additionally, resources were
available that targeted groups of staff in response to specific demands.
These included on-demand in-service huddles for clinical units after
extraordinary events (typically facilitated by the unit manager and
appropriate experts from, for example, infection control), and support
from “coaches” (mental health professionals) assigned to specific units
who attended rounds and work with teams and team leaders to provide
support [19-21].

Evidence from prior infectious outbreaks indicates that support can
increase resilience in HCWs. In particular, during HIN1 influenza
pandemic preparation, computer-based interactive learning targeting
interpersonal sources of stress (isolation, interpersonal conflict, stigma,
blame) reduced interpersonal problems and increased self-efficacy,
which is confidence in managing professionals’ pandemic re-
sponsibilities [22]. In-person interactive team-based learning co-
facilitated by peers and a mental health nurse increased participants'
confidence in their pandemic preparation [23]. Indeed, approaches to
reducing psychological burden in healthcare workers have often incor-
porated peer support although the evaluation of these intervention has
not been robust [24].

The current project aimed to evaluate two types of support provided
to hospital staff during the COVID-19 pandemic in addition to the range
of supportive resources described above: automated personalized self-
awareness feedback (PSAF) provided at intervals through a longitudi-
nal online survey, and support from Peer Resilience Champions (PRC),
provided both virtually and in-person. For each intervention we
implemented a randomized, controlled evaluation of the effect of the
intervention on emotional exhaustion, a dimension of burnout, over
eighteen months.

2. Methods

The study took place at two sites of Sinai Health, an urban acute care
teaching hospital and a rehabilitation hospital with a combined staff of
over 6000, in Toronto, Canada. The trial was conducted according to the

Consolidated Statements of Reporting Trials (CONSORT) guidelines and
was registered on clinical trials.gov (CT04373382).

2.1. Study design

Two interventions were tested: personalized self-awareness feedback
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from psychological surveys self-administered at intervals (the PSAF
intervention), and the availability of in-person peer support by Peer
Resilience Champions (the PRC intervention). The participants in each
trial were the same: professional staff, employees, volunteers, and
learners (for brevity: “staff”) who completed a longitudinal survey at 3-
month intervals (T1 to T7) over eighteen months. The assessment
method for each trial was also the same: a measure of the emotional
exhaustion dimension of professional burnout repeated at each survey
time-point.

a. PSAF Trial

For the PSAF trial, participants were randomized (1:1) into two
versions of the survey using an online randomizer in blocks of eight. The
PSAF version of the survey (“enriched”) included psychological mea-
sures which varied between time points that were used to provide
personalized feedback. The measures used for feedback were scored
automatically, facilitating personalized feedback to the participant
about coping style (T1, T5), interpersonal problems (T2, T6), moral
distress (T3), and attachment style (T4) (Fig. 1). The control version of
the survey (“express”) did not include these intervention instruments
and did not provide feedback. Both versions of the survey measured
emotional exhaustion and a short battery of measures not reported here
(psychological distress, sleep quality, pandemic-self-efficacy). Partici-
pants were not blind to whether they received feedback.

b. PRC Trial

The PRC intervention was available to all staff with the timing of
onset of availability randomly determined using a stepped-wedge
design. The intervention exposure is described as “availability”
because staff were not obligated to attend PRC sessions. Randomization
of the time of availability of PRC was facilitated by assigning clinical
units and departments to five randomization groups. To balance
randomization group composition, the following procedure was fol-
lowed. First, units were categorized by acuity: high acuity (e.g., ICU,
emergency department), other patient care, or non-patient care. Within
acuity categories, units were assigned to randomization groups to bal-
ance the number of participants and the proportion of occupation types
within groups as much as possible and to minimize unintended early
participant exposure to PRC interventions (e.g., by assigning
geographically or organizationally related units to the same group). The
order of availability of PRC intervention was then determined using an
online randomization tool, and the groups were labelled A (first) to E
(fifth). The start of the availability of PRC coincided with the end of
survey time-points (Fig. 1), such that PRC was available to staff of Group
A after the T1 survey was completed, Group B after T2, etc. Staff
attending PRC sessions were not obligated to complete the longitudinal
survey. Staff were not blind to whether PRC was available. Staff who did
participate in the longitudinal survey provided information about their
unit, department and occupational role such that they could be identi-
fied as a member of one of the five PRC groups. This facilitated com-
parison of emotional exhaustion, prior to and after the availability of the
PRC intervention for each survey participant.

2.2. Survey participants

Staff were invited via posters in high-traffic areas of the hospital and
emails (e.g. hospital updates, newsletters, and communications from
managers) to participate in a longitudinal survey, distributed quarterly
starting in fall 2020 until spring 2022. Those younger than 18 years were
excluded. All survey participants provided informed consent. Surveys
were completed using an online software (Alchemer, Louisville, CO) that
is compliant with jurisdictional privacy standards in Ontario, Canada.
Participants received a gift card at the end of each completed survey (~
$20 CAD value). This study received approval from the Sinai Health
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[ T1 survey ] [ T2 survey ] [ T3 survey ] [ T4 survey ] [ TS survey ] [ T6 survey ] [ T7 survey ]

Peer Resilience champion (PRC) Nov '20 Feb ‘21 May ‘21 Aug ‘21 Nov'21 Feb 22
to to to to to to

Availability Randomization Group Jan 21 Apr21 Jul 21 oct21 Jan ‘22 Apr 22
Group A
Rehabilitation hospital staff No PRC PRC PRC PRC PRC PRC

PRC available available available available available available
Group B
Emergency department, pharmacy, 1 inpatient unit, non-clinic physiotherapists, No No PRC PRC PRC PRC PRC
housekeeping, porters, volunteers PRC PRC available available available available available
Group C
Intensive care unit, labour and delivery, 2 inpatient units, 1 medical outpatient No No No PRC PRC PRC PRC
clinic, security, mail room PRC PRC PRC available available available available
Group D
3 inpatient units, pre-admission unit, outpatient clinics (perinatal, general No No No No PRC PRC PRC
medicine, family medicine, surgery, dentistry), clinic physiotherapists, dietary and PRC PRC PRC PRC available available available
kitchen, all corporate personnel, health records, technology services, linen
Group E
Neonatal ICU, 1 inpatient medical unit, non-physiotherapist rehab staff, No No No No No PRC PRC
laboratories, research institute, outpatient clinics, community sites, switchboard PRC PRC PRC PRC PRC available available
and locating, spiritual care, retail

Inter- Moral Attach- . Inter-
= " Coping | dist t Coping - No
Personalized Self-Awareness Enriched survey [=| foedback [ PErsonal |~| distress - ment bl o pack persona feedback
feedback feedback feedback feedback

Feedback (PSAF)

Randomization Allocation

' g K . T o o B o V-
KRIESSISUNVEY feedback feedback feedback feedback feedback feedback feedback

Fig. 1. Designs of two simultaneous trials: stepped wedge department-level randomization of availablity of Peer Resilience Champions, evaluated with measures at
seven time points, and individual randomization of survey participants to personalized self-awareness feedback or no feedback conditions.

Research Ethics Board (20-0084-E).

2.3. Evaluation instrument

Burnout was measured with the emotional exhaustion scale of the
Maslach Burnout Inventory: Human Services Survey for Medical
Personnel [25], which includes nine items scored from O to 6, for a
potential score of 0 to 54. Cronbach's alpha ranged from 0.94 to 0.96
across time points.

2.4. The personalized self-awareness feedback (PSAF) intervention

The enriched survey provided personalized feedback about coping
behaviors, interpersonal problems, moral distress, and attachment style
(Fig. 1), based on the relevant scores. Feedback, authored by the in-
vestigators, consisted of a few sentences that summarized what had been
self-reported plus a gently phrased suggestion about possible changes to
consider. Cut-off scores to select feedback statements were based on a
prior study [26], using validated cut-offs when available. The method of
providing feedback and the full text of all feedback statements are
provided in Supplementary File 1.

2.5. Personalized feedback instruments

Coping behaviors were measured with the Brief COPE, a 28-item
instrument [27], with the pandemic designated as the stressful event.
Brief COPE items are measured on a Likert-like scale [1-4]. The in-
strument yields fourteen subscales (Cronbach's alpha at T1, T5): active
coping (0.74, 0.76), using instrumental support (0.78, 0.79), planning
(0.68, 0.77), self-distraction (0.49, 0.62), using emotional support (0.70,
0.82), positive reframing (0.66, 0.79), humor (0.83, 0.85), acceptance
(0.68, 67), religion (0.85, 0.89), denial (0.79, 0.66), substance use (0.95,
0.94), behavioral disengagement (0.66, 0.65), venting (0.53, 0.58) and
self-blame (0.70, 0.65). To align with PRC teaching, two items were
created to measure coping via purpose and values (“I have been trying to

live according to my values,” “I have been paying attention to the things
that give me a sense of purpose” (0.60, 0.65).

Interpersonal problems were assessed with the Inventory of Inter-
personal Problems-32 [28]. Eight four-item subscales (each item scored
1 to 8) are theoretically arranged on a circumplex such that they consist
of four sets of opposites: domineering/controlling vs. nonassertive,
vindictive/self-centered vs. overly accommodating, cold/distant vs. self-
sacrificing, socially inhibited vs. intrusive/needy. Cronbach's alpha for
the subscales ranged from 0.72 to 0.93.

Moral distress was measured with the Measure of Moral Distress for
Healthcare Providers [29], a 27-item scale which measures moral
distress at the patient, system, and team levels. Each item scored for
frequency (0 to 4) and for how distressing it is (0 = none, 4 = very
distressing). The product of these two scores for each item is summed
(total score 0-432, Cronbach's alpha = 0.98).

Adult attachment style was measured with an abbreviation of the
Experience in Close Relationships, the ECR-M16. The ECR-M16 is 16-
item measure of individuals' attachment orientations to close others,
which has been validated in cancer patients [30]. The ECR-M16 includes
eight items measuring attachment anxiety (Cronbach's alpha = 0.88)
and eight measuring attachment avoidance (Cronbach's alpha = 0.80).

2.6. The peer resilience champion (PRC) intervention

Two PRCs provided in-person interventions. One PRC (a social
worker) worked full-time throughout the trial and was the sole provider
of the PRC intervention during blocks 1-3 of the stepped wedge.
Following the T4 survey, a half-time PRC (a Masters candidate in
counselling psychotherapy) provided additional support during the
blocks 4-6.

The PRCs were oriented using a manual (Supplementary File 2),
which described the concepts of resilience, mental health challenges
that healthcare workers had experienced in previous infectious out-
breaks, characteristics of the normal stress response and of burnout, and
modifiable contributors to stress responses, burnout, and resilience. The
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manual emphasized the value of interpersonal support, developing
reflective function, cautious facilitation of emotional expression with
consent, advocacy, psychological safety, and principals of organiza-
tional resilience. Examples of skills-based activities for relaxation, and
attention to personal meaning and values were described. The in-
terventions that were provided ranged broadly and included identifying
challenges, validating participants' responses, teaching stress and
relaxation skills, leading values-based and gratitude exercises, discus-
sing readings, assisting with resource navigation, and advocacy to
managers and leaders. The PRCs were encouraged to develop further
resources and exercises to adapt to local needs (for example, team-
building exercises and craft activities were introduced by PRCs in
response to requests). The principal investigator, research coordinator
and PRC(s) met weekly for discussion and supervision of the iteratively
developing role.

2.7. Sample size

The a priori target sample size was calculated for the PRC study
which was expected to require a larger sample than the PSAF study.
Based on previous research [31], we assumed 30.4% of staff would have
high burnout at baseline and a drop in this rate > 9.4% would be
meaningful. Five clusters of 200 staff would be sufficient to detect this
drop with an intra-cluster correlation coefficient congruent with previ-
ous studies (80% power, alpha level 0.05).

2.8. Analysis

Descriptive statistics were calculated for all variables of interest.
Continuous measures were summarized using means and standard de-
viations whereas categorical measures were summarized using counts
and percentages. The main outcome, emotional exhaustion, was
analyzed as a continuous variable rather than as a rate of high scores to
maximize statistical power. Linear mixed models were run on emotional
exhaustion, with subject as a random effect. The models included (i)
main effects of PRC exposure, time, PSAF allocation, (ii) main effects of
co-variates known to be associated with emotional exhaustion: educa-
tion [32,33] and occupation type [34,35], as well as (iii) a priori hy-
pothesized interactions between PRC exposure, time, and PSAF
allocation. Non-significant interaction terms were removed, and the
models rerun to improve the precision of the parameter estimates for the
main effects. Post-hoc, the proportion of participants with high
emotional exhaustion (score > 27 [36]) in intervention and control
groups was used to illustrate the magnitude of significant effects. Ana-
lyses were carried out using SAS Version 9.4 (SAS Institute, Cary, NC,
USA) or IBM SPSS Statistics 28 (Armonk, New York).

3. Results
3.1. Demographics of full cohort

Of 1038 respondents to the invitation to participate, 884 met in-
clusion criteria and consented to participate during the recruitment
phase. Of these, 538 (61%) completed the first survey (T1, conducted
September 21-November 15, 2020) which included the baseline mea-
sure of emotional exhaustion. These 538 formed the cohort for further
follow-up. The characteristics of the 538 survey participants are
described in Table 1. Participants were predominantly female (78.4%),
about half with professional or graduate degrees (50.2%), and about half
white (51.7%). Occupation type was fairly evenly distributed between
nurses and nursing students (24.9%), other health professionals and
their trainees (29.0%), other personnel with patient contact (16.7%),
and other personnel without patient contact (29.4%).

The number of survey participants assigned to each PSAF condition,
and the number lost to follow-up at each time-point is provided in the
CONSORT diagram (Fig. 2). Regarding the intention to treat, there was
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Table 1
Demographics for 538 survey participants.

Demographic N (%), mean + SD

Occupation Type

Nursing 134 (24.9)
Other clinical professions 156 (29.0)
Other clinical personnel 90 (16.7)
Non-clinical personnel 158 (29.4)
Gender (missing 1)

Female 422 (78.4)
Male 85 (15.8)
Other/prefer not to say 30 (5.6)
Education

High School 13(2.4)
College diploma 79 (14.7)
Undergraduate degree 176 (32.7)
Professional/Graduate degree 270 (50.2)
Ethnic Group (missing 1)

African/Black 30 (5.6)
Asian 148 (27.5)
East Indian 35 (6.5)
European/White 278 (51.7)
Hispanic 15 (2.8)
Other/Mixed/Multiple 31 (5.8)
Age (years) 385+ 11.9

no significant difference between those were randomized and received
interventions and those who were lost to follow-up with respect to
occupation group (X2 = 0.7, p = .89), gender (male/female) (X2 =1.8,p
= .18), education (X2 = 2.8, p = .44), or ethnicity (White/non-White)
X2=1.2p=.27).

3.2. PSAF comparison groups

Two-hundred and fifty-seven participants were randomized to the
express (no feedback) version of the survey and 281 to the enriched
(feedback) version. Comparison between these intervention and control
groups revealed no significant difference in gender, age, occupation
type, or ethnicity (Supplementary File 3). PSAF groups did not differ in
emotional exhaustion at baseline (express: 25.0 + 12.3, enriched: 25.2
4+ 12.5, F= 0.0, p = .88).

3.3. PRC comparison groups

Over the course of the intervention, PRCs met with 61 groups across
two hospital sites, providing over 1100 sessions. A CONSORT diagram
for the PRC trial is not possible because it is not known how many staff in
the units assigned to each randomization group attended PRC sessions,
nor how many of those who attended sessions participated in the survey.
The characteristics of study participants compared by the PRC group to
which their unit or department was assigned is provided in Supple-
mentary File 4. Notably, there were significant differences in occupation
type (F = 124.8, p < .0001) between groups, related to differences in the
types of units and departments assigned to each group. PRC groups did
not differ in emotional exhaustion at baseline (Group A: 24.3 + 11.1,
Group B: 27.6 + 14.6, Group C: 25.9 £+ 13.9, Group D: 26.5 + 13.0,
Group E: 23.2 + 11.2, F = 2.126, p = .08).

3.4. Analysis

Details of the analysis of main and interaction effects of study vari-
ables on emotional exhaustion over the course of the survey's seven time
points is provided in Supplementary File 5. The full model shows sig-
nificant main effects of time (F = 14.7, p < .0001) and occupation type
(F =79, p < .0001) as well as a significant interaction of PSAF
assignment and time (F = 3.2, p = .005). In the final model, clearly non-
significant interactions were removed, and the models rerun, to improve
the precision of the parameter estimates for the main effect terms, while
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[ Enrollment ]

Assessed for eligibility (n=1038)

Excluded (n=155)

+ Not meeting inclusion criteria (n=25)
+ Declined to participate (n=8)

+ Other reasons (duplicates) (n=122)

A 4

Randomized (n=883)

!

A

—

Allocation }

\4

Allocated to intervention (n=438)

+ Received allocated intervention (n=281)

+ Did not receive allocated intervention (did not
complete baseline data survey) (n=157)

Allocated to control (n=445)

+ Received allocated control (n=257)

+ Did not received allocated control (did not
complete baseline data survey) (n=188)

v [ Follow-Up J v
Lost to follow-up (did not complete further Lost to follow-up (did not complete further
surveys) after (total n=100): surveys) after (total n=86):
T1 (n=13) T1 (n=13)
T2 (n=32) T2 (n=19)
T3 (n=9) T3 (n=9)
T4 (n=11) T4 (n=12)
T5 (n=13) T5 (n=14)
T6 (n=22) T6 (n=19)

[ Analysis J v

Analysed (n=277)
+ Excluded from analysis (PRC group
randomization could not be determined) (n=4)

Analysed (n=256)
+ Excluded from analysis (PRC group
randomization could not be determined) (n=1)

Fig. 2. CONSORT flow diagram for Personalized Self-Awareness Feedback (PSAF) intervention.

the near-significant interaction of PRC intervention and time in the full
model (F = 2.5, p = .06) was retained. The results of the final model
confirm significant main effects of time (F = 14.9, p < .0001) and
occupation type (F = 7.8, p < .0001) as well as a significant interaction
of PSAF assignment and time (F = 2.8, p = .01). The interaction of PRC
intervention and time remain non-significant in the final model (F = 2.5,
p = .06).

3.5. Post hoc testing

Post hoc testing of the difference in emotional exhaustion over time
between the groups randomized to the enriched (PSAF) or express (no
feedback) surveys, revealed significantly lower emotional exhaustion in
the group who received PSAF at T3 and nonsignificant trends in the
same direction at T2, T4, T5, and T7 (Supplementary Table 5). However,
a linear mixed model testing the slope of change over time by allocation
category for participants who did and did not receive PSAF did not find
the difference in slopes to be statistically significant. The longitudinal
pattern of emotional exhaustion at each time point by PSAF allocation
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group is illustrated in Fig. 3, Panel A.

Post hoc testing of the near-significant effect of the interaction of
PRC availability and time was also conducted in case it is informative for
future research. Comparison of emotional exhaustion between groups
having or not yet having PRC availability at individual timepoints
(Supplementary Table 5) revealed a non-significant trend toward
greater emotional exhaustion in the post-PRC availability group at T4
and T5. The longitudinal pattern of emotional exhaustion over time is
illustrated in Fig. 3, Panel B. Inspection of this figure indicates complex
changes in emotional exhaustion over time. There is no indication of any
trend toward the effectiveness of the PRC intervention, and a non-
significant indication of a trend in the opposite direction.

4. Discussion

Supports for the mental health of healthcare workers during pro-
longed, extraordinary occupational stress are greatly needed and yet it is
challenging to test their effectiveness in the complex environment of
healthcare organizations, especially during a crisis. During the COVID-



R.G. Maunder et al.

A Personalized Self-Awareness
e 32 Feedback (PSAF) Intervention
S -o~ Enriched
2 30
E - Express
5 28+
E 26
L]
° 24
5
e 22—
3
= 20 T T T T T T 1

1 2 3 4 5 6 7

Timepoint

General Hospital Psychiatry 84 (2023) 31-38

Peer Resilience Champion (PRC)
Support Intervention

5 32-
2 -o Group A
2 30
E - Group B
5 28+ -+ Group C
g 26 -+ Group D
z 24 -+ Group E
&
c 22
3
= 20 T T T T T T ]

1 2 3 4 5 6 7

Timepoint

Fig. 3. Trends in emotional exhaustion over time in groups randomized with respect to survey feedback (Panel A) and Peer Resilience Champion availability (Panel

B).

Note: For panel B, open markers indicate survey time-points prior to availability of the PRC intervention and filled markers indicate survey time-points after

availability of the intervention.

19 pandemic, this complexity has been amplified by large fluctuations in
emotional exhaustion over time, related to waves of hospitalized cases
[37]. This study demonstrates that in this environment, recurrent, brief
personalized feedback about psychological variables buffered the
impact of stressors on emotional exhaustion. On the other hand, we
found no evidence that the availability of a hospital-wide peer support
intervention buffered emotional exhaustion.

The effectiveness of PSAF is consistent with previous evidence that
modest psychological feedback can influence behavior change [38]. In
addition, automated feedback of psychological variables was one
component of a computerized, interactive learning intervention that
previously showed significant psychological benefits in preparation for
an HIN1 pandemic [22]. Possible mechanisms by which personalized
feedback could influence mental health include the value of self-
awareness and self-reflection, the experience of validation, or the util-
ity of specific suggestions. It is noteworthy that despite a significant
buffering effect of PSAF, levels of emotional exhaustion continued to
fluctuate substantially over time (Fig. 3), in a temporal pattern which
corresponds with local fluctuations in COVID-19 case rates [37]. It is
also important that the PSAF intervention varied in its effectiveness at
different points, with a difference between intervention groups at spe-
cific timepoints being significant only at T3. There was no significant
overall difference in the slopes of emotional exhaustion by time between
the PSAF and no feedback groups, which suggests the benefits of PSAF
were limited. This variation in effectiveness may have been the result of
dynamically changing occupational stressors or could relate to differ-
ences in the effectiveness of specific aspects of feedback (for example the
T3 measure followed feedback about interpersonal problems at T2).
Overall, a relatively small effect of this intervention with fluctuation
over time is consistent with the suggestion that individual-level in-
terventions are at best partially effective in buffering the impact of se-
vere societal and organization-level stressors [3].

Evidence for effectiveness of PSAF may be important to future efforts
to mitigate healthcare workers' occupational stress. Importantly, the
difference found in emotional exhaustion between PSAF intervention
and control groups was clinically meaningful but not large. However,
the cost of providing automated feedback using a survey platform is
relatively low and availability depends only on internet access. Thus, the
potential of PSAF for scale and spread is high. Further research could
address the optimal dose and frequency and determine if PSAF provides
benefit under non-pandemic conditions. As a low-cost, easy-access
intervention with significant benefits on an outcome, burnout, which is
common and need not indicate the presence of mental disorder, an
intervention like PSAF could be considered in an early phase of a step-
ped care approach to supporting healthcare workers, with more inten-
sive resources reserved for those with greater needs.
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This study provided no evidence that the availability of in-person
peer support reduces emotional exhaustion. Discussion of this finding
requires attention to both the intervention and the method of evalua-
tion. With respect to the intervention, PRC support combined many el-
ements of staff support and was applied adaptively, contextualized to
local contexts. While such an approach is justified under the circum-
stances of a dynamic stressor with varied impacts over time and by local
context, in a research context this adaptability creates uncertainty
regarding the potential effectiveness of any of its elements. It also
important that a total PRC workforce of 1.5 full-time equivalent Peer
Champions is a small resource in the context of a 6000-employee or-
ganization. Peer Resilience Champions received frequent, spontaneous
positive feedback from participants, which suggests the intervention
was valued. With respect to the evaluation strategy, the stepped-wedge
study design has limitations. First, evaluation via repeated staff surveys
could only evaluate the effects of PRC availability, not participation in
PRC sessions, because it is not known how many of the survey re-
sponders also participated in PRC sessions. Second, grouping of clinical
units for stepped wedge assignment may result in significant differences
in the composition of comparison groups, as occurred this study with
differences between-group with respect to occupation type. Baseline
differences are accounted for statistically in our analysis but were not
eliminated by study design, which would have facilitated a more robust
comparison. The third limitation is the dynamic nature of the both the
stressor and the intervention; it is likely that the Peer Champions
developed greater skills in this support work over the course of their
work and may have emphasized different resources or tasks at different
times. Bearing these limitations in mind, while this study finds no evi-
dence of the effectiveness of peer support, neither is it sufficient to
demonstrate that peer support is ineffective.

Finally, since the effect of PRC availability over time was near-
significant (p = .06), we considered if the result was due to a lack of
statistical power. Indeed, recruitment to the survey did not meet the
targets established by the initial sample size calculation (200 staff
members per group), which we attribute to the challenges of recruiting
hospital staff to participate in research in the context of a pandemic.
However, the trend in post-hoc testing was not in the direction of a
potentially effective intervention (pre-intervention slope of emotional
exhaustion was in the direction of improvement, whereas the post-
intervention slope of emotional exhaustion was flat). Therefore, we do
not think the null result is due to a lack of power.

This study has a number of strengths. Compared to other reported
studies of healthcare worker support during the pandemic, the sample
size is larger and the length of follow-up longer. The PSAF intervention
is based on previous work [22], and so the consistency of findings adds
confidence in the current result. The population recruited included all
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types of occupations, volunteers, and learners in a hospital setting,
which is broader and more representative than previous studies of
specific healthcare professions, such as physicians and nurses.

There are also several limitations. Given the wide array of support
resources applied in our hospital during the pandemic, it is difficult to
isolate the benefits of any particular one. The environmental stressor
during this study was very changeable over time which complicates
assessing interventions. The limitations of the study design to assess the
PRC intervention are described in detail above. Recruitment for survey
participation did not include a sampling procedure that would ensure a
representative sample (although the sample which was recruited rep-
resented most occupational roles within the organization). The drop-out
rate prior to providing baseline data was higher in people randomly
assigned to PSAF than to the control condition. Since participants had no
information about their assignment prior to providing baseline data, this
difference is not related to the intervention, but could introduce bias.
The study was conducted at two sites of a single healthcare organization.
The lack of a strategy to ensure a representative sample and inclusion of
a single hospital organization restrict our ability to draw conclusions
about the generalizability of results. Job type was a strong correlate of
emotional exhaustion and the composition of the work force with
respect to job types is likely to differ across organizations.

In summary, this study reports on support interventions for hospital-
based healthcare workers during the COVID-19 pandemic in a trial that
is the largest and has the longest follow-up of any thus far reported to
our knowledge. It provides evidence of a significant and meaningful
effect of repeated, automated feedback of personal psychological char-
acteristics to buffer the effects of extraordinary occupational stress on
emotional exhaustion. This intervention shows promise for wider
application in the future, pending replication in different settings and
determination of optimal dose and frequency.
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