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Abstract
Purpose  Multi-institutional, prospective trial aimed to assess the impact of one of the two targeted interventions on burnout 
in general surgery residents.
Methods  Residents at 7 general surgery programs were invited to complete an electronic survey including the 2-item Maslach 
Burnout Inventory (MBI) and other assessments with validity evidence. Based on program-aggregated survey responses, 
programs were assigned to either a gratitude practices or job crafting (JC) intervention. Paired surveys were also conducted 
post-intervention. Statistical analysis was conducted using Kruskal–Wallis, Wilcoxon–Mann Whitney, and Wilcoxon signed-
ranks tests, as appropriate, with the primary outcome of summed MBI score (scale 0–12).
Results  Of the 90 residents with complete pre- and post-intervention data (50.3%), 3 programs participated in the gratitude 
intervention (35.6%) and 4 programs participated in the JC intervention (64.4%). Initial mean burnout scores in the gratitude 
and JC groups were 6.0 and 5.3, respectively (p = 0.33), with no significant differences based on age, gender, institution, 
or PGY year. Pre- and post-intervention burnout scores were not different overall (5.6 vs 5.8, p = 0.55); neither was change 
in burnout scores among interventions (gratitude 6.0–5.8 vs JC 5.3–5.8, p = 0.35). On subset analysis, residents with high 
pre-intervention burnout risk experienced a statistically significant decrease in burnout (8.7–7.7, p = 0.02); however, the 
opposite occurred in those with low burnout risk pre-intervention (3.7–4.6, p = 0.02).
Conclusions  Gratitude and job crafting practices served as therapeutic interventions for individuals with high risk of burnout, 
but did not prevent progression in those with low burnout risk.
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Introduction

Burnout is defined as an overwhelming or unmanageable 
level of stress related to one’s work, and its prevalence has 
been well documented in the medical field [1–3]. Burnout 
in medical training occurs as early as medical school and 
remains throughout residency with a reported prevalence 
ranging from 42 to 69% in general surgery residents [4–8]. 
The consequences of burnout directly affect the physi-
cian, but also negatively impact health care economics and 
patient care through decreases in patient care satisfaction 
as well as increased medical errors [2, 9–11]. Ultimately, 
decreased productivity and increased costs related to burnout 
negatively impact the health care system in its entirety [9]. 
Resident physicians plagued by burnout are more likely to 
suffer from mental illness including substance abuse and 
suicide compared to the general population [2, 7]. This cycle 
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self-perpetuates with poor outcomes increasing physician 
distress and furthering burnout [7, 10].

Burnout is mediated by both intrinsic qualities and extrin-
sic circumstances which may be targeted through interven-
tions [2, 9, 12]. Both intrinsic and extrinsic factors have 
been established to predict burnout with positive experi-
ences being more impactful than negative experiences [13]. 
Intrinsic qualities which are protective against burnout 
include emotional intelligence, resilience, and mindfulness 
[2, 14–16]. One often-studied approach to enhancing indi-
viduals’ intrinsic abilities to mitigate burnout harnesses the 
power of positivity to focus on “three good things” [17]. 
The “three good things” intervention was initially shown 
to increase happiness and decrease depression in the gen-
eral population but has been applied to the health care set-
ting with encouraging outcomes in well-being [17, 18]. 
“Three good things” content analysis identified three pri-
mary themes in a health care setting: strong support system, 
overall positive workday, and autonomy of personal time 
[18]. It was concluded that “three good things” could also 
be utilized as an intervention in this population to increase 
awareness of positive occurrences in one’s day [18].

The extent of external resources and job demands also 
impact burnout [9, 12]. Institutional-wide efforts such as 
team building, communication seminars, and duty hour 
limitations removes the burden from health care workers 
to resolve burnout on their own [12, 19, 20]. Physician 
well-being is frequently represented as work engagement 
in the health care setting [21]. In a review article on physi-
cian well-being and patient care, it was shown that work 
engagement improves patient satisfaction and adherence 
and decreases medical errors [21]. Work engagement can 
be interpreted as the antithesis of burnout and targeted by 
job crafting interventions [21].

Collective efforts to improve well-being are needed, but 
there is a gap of knowledge as to how to effectively address 
the problem [19, 20]. The purpose of this multi-institutional, 
prospective trial aimed to assess the impact on burnout fol-
lowing a targeted intervention, gratitude practice or job 
crafting, in general surgery residents in the United States.

Methods

Participation

This prospective intervention trial was conducted in 2019, 
wherein general surgery residents at the University of Ala-
bama at Birmingham, University of Cincinnati, Emory 
University, University of Michigan, Pennsylvania State 
University. University of South Alabama, and Wake For-
est University were invited to participate in one of the two 
interventions targeted to reduce burnout, with electronic 

surveys before and after. The phases of the study occurred 
within the same academic year, with the pre-intervention 
survey occurring in September to October, the intervention 
in January–February, and the post-intervention survey in 
late April to June. Class sizes at these 7 university and 
university affiliated institutions ranged from 5 to 9 cat-
egorical residents. Residents in all levels of training and 
participating in both clinical and research activities were 
included. Ten-dollar gift certificates were awarded to those 
who participated in both pre- and post-surveys. Addition-
ally, location-specific resident- and faculty member-cham-
pions were selected to encourage participation. Informed 
consent was completed by participants at the initiation of 
the electronic survey. Institutional review board approval 
was obtained at the primary study site for use among all 
programs.

Survey tool

Electronic surveys were distributed to residents before and 
after participation in an intervention. The surveys gath-
ered information on internal and external measures of 
wellness including the Brief Emotional Intelligence Scale 
(BEIS), Cognitive Affective Mindfulness Scale (CAMS), 
Connor–Davidson Resilience Scale (CD-RISC2), Utretch 
Work Engagement Scale (UWES-9), Job Resources Scale 
(JDRS), and 2-item Maslach Burnout Inventory (MBI) 
[22–28]. The BEIS is a 10-item measure of emotional 
intelligence measuring both appraisal and regulation of 
one’s own and others’ emotions [22]. Mindfulness was 
measured using the CAMS-R based on the four constructs 
of attention, focus, awareness, and acceptance [23]. The 
CD-RISC2 utilizes a 2-item questionnaire to measure 
resilience [24]. Vigor, absorption, and dedication are the 
foundation for work engagement measured by UWES-9 
[25]. The JDRS is a measure of resources available at the 
workplace [26]. The primary outcome of interest, burnout, 
was measured with the 2-item MBI [27–29]. Results of the 
initial survey have been previously published [15].

The 2-item MBI encompasses two primary domains of 
burnout, emotional exhaustion and depersonalization. The 
two MBI questions represent each domain: “How often 
have you felt burned out?” and “Have you worried that 
your work is hardening you emotionally?”. Responses 
were recorded on a 0–6 frequency scale of never to daily. 
The 2-item MBI represented as a summed score has been 
shown to correlate closely with the full MBI in a health 
care setting [28]. Additionally, single-item questions rep-
resenting emotional exhaustion and depersonalization 
predict the outcomes of health professionals in a similar 
manner to the full MBI-health service survey [29].
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Study protocol

One of the two interventions, gratitude practice or job craft-
ing, were assigned at a program level based on whether the 
mean of initial burnout scores among participants at the pro-
gram were correlated with internal versus external factors 
(Fig. 1). Internal factors consisted of measures of emotional 
intelligence, mindfulness, and resilience, whereas external 
factors included work engagement and job resources. Pro-
grams where most residents’ initial survey results were low 
in internal factors were assigned the gratitude intervention. 
On the other hand, programs where most residents’ initial 
survey results were low in external factors were assigned 
the job crafting intervention. Duration of interventions was 
determined based on how they have historically been imple-
mented [18, 30]. Instructions were distributed electronically 
via email, and participants engaged in their interventions 
virtually. Both groups received reminders in an effort to 
enhance participation.

The goal of the gratitude intervention was to address 
internal factors impacting burnout by focusing on positiv-
ity. Inspired by “Three Good Things,” participants in the 
gratitude intervention were instructed to document three 
positive occurrences in their day, every day, for 14 days [17]. 
Participants were encouraged to reflect on positivity and 
its causal relationship rather than fixate on negativity they 
may have experienced [17]. The job crafting intervention 
focused on finding the balance between job demands and 
resources [30]. In alignment with the job crafting technique, 
participants were encouraged to seek autonomy, feedback, 
and professional development [30]. Emails were distributed 
weekly over six weeks providing step-by-step instructions 
to develop job crafting skills. Each week worked toward dif-
ferent goals ultimately leading to a balance between job and 
personal demands to promote growth and satisfaction in the 
workplace.

Outcome measures and statistical analysis

Low risk for burnout was defined as a summative score less 
than 7 and high risk for burnout greater than 6. This cut-
off has been established to have a sensitivity of 60.1 and 
specificity of 99.7 [28]. High burnout within the individual 
domains was defined as a score greater than 3 as established 
in previous studies to be associated with high risk of burnout 

[31]. Change in burnout was defined as post-intervention 
score minus pre-intervention score with an increase indi-
cated by a positive change and a decrease signified by a 
negative change. Demographic information was also col-
lected including age, post-graduate year (PGY), gender, and 
status as a clinical or research resident. Notably race and 
ethnicity were not included in our survey. Statistical analysis 
was conducted using StataSE version 17 (StataCorp, College 
Station, TX). Categorical variables were analyzed with chi-
square tests and ordinal variables with the Wilcoxon signed-
ranks, Wilcoxon–Mann Whitney, or Kruskal–Wallis tests, 
as appropriate.

Results

One hundred and seventy-five residents completed > 80% of 
the initial survey, and 90 residents completed > 80% of both 
the pre- and post-intervention survey resulting in a response 
rate of 51.4% Participants were nearly equally distributed 
between female (53%) and male (47%) with the majority of 
participants (57%) between the ages of 26 and 30 years old. 
There was representation throughout all years of residency, 
and 73% of participants were clinically active residents. 
Mean summed burnout score across the entire study popu-
lation before intervention was 5.57, with 62% of residents 
being at low risk for burnout. High burnout risk for emo-
tional exhaustion and depersonalization was experienced by 
29% and 34% of respondents, respectively. No significant 
differences in initial burnout scores based on gender, age, 
institution, PGY, or clinical versus research status were iden-
tified among the population overall nor within the high-risk 
group (Table 1).

Based on the correlation of internal versus external fac-
tors and initial burnout, 3 programs were assigned to the 
gratitude intervention, while 4 programs participated in the 
job crafting intervention. There were also no significant dif-
ferences when comparing pre- and post-intervention burnout 
scores among the population overall (p = 0.55) (Table 2); 
nor was there a difference in change in burnout on bivari-
ate analysis examining gender, age, institution, or clinical 
status (p > 0.05 for all). However, within the depersonali-
zation domain, there was a significant difference in PGY 
(p = 0.003). PGY-1 and PGY-5 residents experienced an 
increase in depersonalization scores, whereas PGY-2 through 
PGY-4 residents’ depersonalization scores decreased. There 
were no differences in change in burnout scores comparing 
the different intervention groups (p = 0.35).

Subset analysis revealed that individuals with high 
burnout risk experienced a significant decrease in burn-
out from pre-intervention to post-intervention (8.71–7.71, 
p = 0.02). However, participants with low burnout risk had 
a significant increase in burnout from pre-intervention to Fig. 1   Study design
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post-intervention (3.66–4.64, p = 0.02) (Table 3). These 
results are redemonstrated by significant difference in 
change scores when comparing participants with ini-
tially low versus high risk for burnout (p = 0.046) and for 
depersonalization. (p < 0.001) (Fig. 2). Participants with 
initially low risk experienced an increase in burnout and 
depersonalization. Whereas participants with initially high 
risk experienced a decrease in burnout and depersonaliza-
tion following the intervention (Fig. 2). This pattern was 
not statistically significant in the emotional exhaustion 
domain (p = 0.12).

Table 1   Demographic 
information and pre-
intervention mean summed 
burnout scores among the 
population overall and the high-
risk population

Overall Population High Risk Population

n (%) Mean (stand-
ard deviation)

p-value n (%) Mean (stand-
ard deviation)

p-value

Gender 0.70 0.71
Female 48 (53.33) 5.69 (3.10) 19 (55.88) 8.68 (1.95)
Male 42 (46.67) 5.43 (2.98) 15 (44.12) 8.73 (1.62)

Age 0.65 0.77
25 or younger 2 (2.22) 5.50 (4.95) 1 (2.94) 9.00 (n/a)
26–30 51 (56.67) 5.27 (3.25) 17 (50.00) 8.94 (2.05)
31–35 33 (36.67) 6.03 (2.60) 14 (41.18) 8.43 (1.65)
35 or older 4 (4.44) 5.5 (3.51) 2 (5.88) 8.50 (0.71)

Status 0.36 0.60
Clinical 66 (73.33) 5.79 (2.90) 26 (76.47) 8.73 (1.87)
Research 24 (26.67) 4.96 (3.37) 8 (23.53) 8.63 (1.60)

Year 0.38 0.10
PGY-1 19 (21.11) 4.84 (2.59) 4 (11.76) 8.75 (2.36)
PGY-2 22 (24.44) 5.82 (3.26) 10 (29.41) 8.70 (1.42)
PGY-3 25 (27.78) 5.52 (3.56) 9 (26.47) 9.33 (2.12)
PGY-4 10 (11.11) 7.00 (3.06) 7 (20.59) 8.57 (1.90)
PGY-5 14 (15.56) 5.21 (2.01) 4 (11.76) 7.50 (1.00)

Table 2   Overall summed 
burnout

Pre-intervention mean (stand-
ard deviation)

Post-intervention mean (stand-
ard deviation)

p-value

Emotional exhaustion 2.66 (1.55) 2.83 (1.68) 0.27
Depersonalization 2.91 (1.70) 2.97 (1.69) 0.48
Summed burnout 5.57 (3.03) 5.80 (2.97) 0.55

Table 3   Risk stratification 
of burnout represented as a 
summed value and individual 
domains of EE and DP

Initial scores Pre-intervention mean 
(standard deviation)

Post-intervention mean 
(standard deviation)

p-value

Low EE 1.88 (0.98) 2.27 (1.37) 0.07
High EE 4.58 (0.86) 4.23 (1.56) 0.48
Low DP 1.92 (1.07) 2.54 (1.45) 0.002
High DP 4.81 (0.83) 3.77 (1.84) 0.005
Low summed burnout risk 3.66 (1.78) 4.64 (2.62) 0.02
High summed burnout risk 8.71 (1.78) 7.71 (2.52) 0.02

Fig. 2   Average change in EE, DP, and summed burnout
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Discussion

The consequences of physician burnout in medicine are 
far-reaching, affecting not only the individual but also 
patient care. With the goal of mitigating these conse-
quences, our prospective, multi-institutional study imple-
mented two separate interventions, aimed to modulate 
external factors through job crafting or internal factors 
through gratitude practice. We found these interventions 
successful at decreasing burnout in participants who had 
an initial high risk of burnout, specifically in the domain 
of depersonalization. In early descriptions of burnout, dep-
ersonalization was identified as the most tightly associated 
with those in the human services profession, and there-
fore, it is not surprising our population experienced the 
largest mean change in burnout within this domain [27]. 
Although these interventions may be therapeutic to those 
who are high risk for burnout, the same was not observed 
in participants with initially low burnout risk, whose risk 
of burnout increased over the study period.

Although our study did not find a difference between job 
crafting and gratitude interventions, overall “positive psy-
chology interventions” appear to have the greatest promise 
when targeting the individual [19]. Ultimately, integration 
of both individually and institutionally focused interventions 
is most likely to be successful in reducing burnout, along 
with those that include multiple goals of treatment [12, 20]. 
However, these gains in burnout reduction are often small, 
with one meta-analysis demonstrating the absolute reduction 
of burnout to be 10% [8, 12, 20]. However, even these small 
changes can have significant impacts on outcomes including 
medical errors, suicidal ideation, and professional effort [12, 
32–34]. While the change in burnout score in our study was 
only one point before and after the intervention, this is still 
an encouraging step in the right direction to set the trajectory 
for improved patient outcomes and physician well-being.

It has been reported that specific demographic fac-
tors can contribute to burnout [3, 9]. Burnout has been 
shown to fluctuate during residency, in response to the 
specific demands and stressors experienced by PGY [32]. 
We observed a difference in change in depersonalization 
scores among PGY, but not burnout overall or emotional 
exhaustion. Residents during the middle of their training 
had a decrease in depersonalization following their respec-
tive intervention, whereas PGY-1 and PGY-5 experienced 
an increase. Longitudinal variability in burnout through-
out general surgery residency training has been previously 
documented with depersonalization and emotional exhaus-
tion peaking early in training [35]. The interpretation of 
our results is limited to change scores rather than a lon-
gitudinal trend. More research is needed to fully describe 
the relationship between PGY and burnout.

Our study attempted to describe residents who were at 
high risk of burnout in hopes of taking preventative meas-
ures specific for these populations. Our survey did not obtain 
the race/ethnicity of participants, so this remains an unex-
plored factor in this study. Previous studies have concluded 
that being female increases likelihood of burnout, although 
this has not been consistent across all studies [15, 36, 37]. 
Female physicians face unique challenges in the medical 
field related to gender bias, sexual harassment, wage gaps, 
and family planning [38]. Previous studies which support 
differences in burnout based on gender were overrepresented 
by male gender [36] or underrepresented in general surgeons 
[37]. In our analysis of participants with high risk for burn-
out pre-intervention, there were no significant differences 
within demographics including gender. However, awareness 
of the potentially increased risk for burnout among margin-
alized groups at an institutional level may help overcome 
the distinction of female and under-represented physicians 
as high-risk populations for burnout [38].

By stratifying our study population into high and low 
risk individuals, we illuminated a dichotomy of responses. 
Those with high risk of burnout benefited from a wellness 
intervention while those with low risk suffered, regardless 
of the type of intervention in which they were assigned. It 
is proposed by some in the medical community that well-
ness interventions do not address the underlying problem, 
and instead contribute to physician work-load [39, 40]. Our 
study supports that wellness interventions should not be 
implemented broadly or blindly. Rather they should address 
the needs of the program and target individuals at high risk 
of burnout. This approach proved to be beneficial for those 
at high risk of burnout, and it would also spare those at low 
risk of burnout.

Our study aimed to answer the need for targeted interven-
tion trials aimed at reducing physician burnout and included 
a sample of trainees from geographically distributed areas. 
We revealed a unique risk stratification for burnout which 
further elucidated the interventions’ effects on specific sub-
populations. However, it is also important to recognize the 
limitations of our study. All surveys and interventions were 
distributed electronically and assigned at the program level 
rather than the individual level for logistical feasibility. 
Hence, some individuals received interventions that did not 
target their individual contributions to burnout. This could 
be a consideration for more individually targeted studies. 
The retrospective, self-administered surveys can be limited 
by both recall and selection bias. In particular, our study 
population was > 50% female, while general surgery resi-
dents in 2019 nationally were only 43.1% female [41]. Fur-
thermore, participation in the interventions and progress in 
the electronic surveys were self-monitored by participants 
and not collected to assess their completion. There also may 
be other unmeasured factors contributing to burnout in this 
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population. Regarding our design, we did not include a con-
trol group which limits our analysis. Due to the high preva-
lence of burnout in our study population, it was deemed 
unethical to withhold a potentially efficacious intervention. 
This is an opportunity for future studies to consider imple-
menting a crossover trial. Finally, we only received assess-
ment of burnout over a short period of time.

In conclusion, our study utilized interventions targeted 
at either internal or external factors that can mitigate burn-
out, determining that these interventions were therapeutic 
for those with high burnout risk but not preventative of 
burnout for those with initially low risk. Moving forward, 
training programs could work to identify residents at high 
risk of burnout and target their participation in therapeutic 
initiatives. Future interventions should consider incorporat-
ing both structural and individual interventions over a longer 
period to assess longevity of intervention outcomes.
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