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Abstract

Cross Sectional Study/Online Survey. In this study, we sought to assess stress, psychological distress, resilience, and coping
strategies among spine surgeons in German-speaking countries. Recent studies have reported high rates of stress and burn-
out among surgeons. A survey via Survey Monkey™ was conducted among spine surgeons practicing in German-speaking
countries using validated questionnaires for perceived stress, mental burden, resilience, and quality of life. Data on working
situation and demographics were also collected. 582 surgeons responded to the survey, representing 15% of those surveyed.
79% of respondents were satisfied with their professional success. Mental burden was higher than in the general population,
as was perceived stress. Chairpersons were exposed to the lowest levels of perceived stress and mental burden. Mental dis-
tress was high (GHQ > 12) in 59% of residents and 27% chairpersons. Self-reported psychological resilience was higher than
levels found in the general population and highest among chairpersons. Quality of life was comparable to levels reported in
the general population. There were statistically significant correlations between perceived stress and mental burden scores
(r y=0.65, p<0.001). Career level (senior physicians vs. residents, OR 0.26; 95% CI 0.10-0.66), perceived stress (OR 1.54;
95% CI 1.33-1.77), self-reported resilience (OR 0.53; 95% CI 0.33-0.84), and mental composite score (SOR 0.86; 95% CI
0.83-0.90) were predictors of high mental burden. There was no interaction between perceived stress and resilience on mental
burden (p=0.835). Spine surgeons are exposed to higher levels of stress than the general population, which are associated
with higher mental distress. More professional experience and higher levels of psychological resilience are associated with
lower levels of stress.
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Introduction

Physicians’ mental health and satisfaction depend in large
part on their working conditions. A variety of factors that
influence physicians well-being have been described: These
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commit suicide, accounting for nearly 30% of all physician
suicides [6].

The amount of stress a physician is able to cope with
varies widely and depends on the individual’s psychologi-
cal resilience. In general, psychological resilience refers
to the phenomenon that many people, despite exposure to
adversity, adapt to the life’s challenges and maintain men-
tal health. Adversity refers to exposure to macrostressors,
such as the loss of a job or the death of a close relative, and
microstressors, such as the daily commute to work, time
pressures at work, or minor interpersonal conflicts [7]. The
concept of psychological resilience was first proposed in the
early 1970s. Since then, the definition has changed from a
stable personality trait (“a hardy person”) to an outcome of
a process or the dynamic process itself [8].

The burnout rate among orthopedic surgeons, trauma sur-
geons, and neurosurgeons, the three disciplines that perform
spine surgery, has been described as exceptionally high, and
residents trained in these disciplines are a highly vulnerable
group [9]. On the other hand, among medical specialties,
surgeons had the highest level of perceived distress, but also
the highest level of work ability and the lowest score for
depression [10].

In the light of these findings, it should be the goal of the
medical community to identify the sources of stress, reduce
the amount of stress to a tolerable level, and help physicians
to better cope with stress.

The purpose of this study was to assess psychological dis-
tress, quality of life and resilience as a basis for developing
concepts of stress reduction and stress coping mechanisms.

Methods

The study was reviewed and approved by the local ethics
committee (reference number 2019-14,545).

An online-based cross-sectional survey of spine surgeons
was created using the SurveyMonkey™ platform. An invitation
to participate in the study with a link to the survey was emailed
to members of the two largest spine societies in German-speak-
ing countries, the German Society of Spine Surgery (DWG)
(2350 members) and the German Society of Neurosurgery
(DGNC) (1529 members). The survey was conducted from
July 3 to August 2™, 2019. As parallel membership in both
organizations is possible and some members of the DGNC do
not practice spine surgery, the participation rate for the survey
could not be calculated. The survey took approximately 20 min
to complete and was anonymous.

Standardized Questionnaires

HRQoL was measured by an 8-item Short Form Health
Survey (SF-8). The SF-8 is a short, multi-purpose survey
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that was shortened from the larger SF-36 survey to reduce
respondent burden [11, 12]. In general, mean T-scores of
47 or greater for group-level data are considered average or
better in relation to the general population [12].

Mental health was assessed using the General Health
Questionnaire (GHQ) [13, 14].

Perceived stress was assessed using a German version of
the 4-item Perceived Stress Scale (PSS-4) [15, 16].

Self-reported resilience was measured using a German
version of the Brief Resilience Scale (BRS) [17-19].

Self-efficacy refers to the self-assessed confidence in one’s
ability to achieve desired outcomes [20] and is an important
factor in resilience [21]. The General Self-Efficacy Short
Scale (ASKU) was used to measure self-efficacy [22].

Statistical analysis

Descriptive analysis was used to statistically evaluate the
survey data. Differences in means between study subgroups
were assessed using one-way ANOVA with Bonferroni cor-
rection and t-test, depending on the number of groups. In
case of non-normal distribution, Kruskal-Wallis test was
used. Chi-squared test was used to evaluate the difference
between proportions. Spearman correlation was used to
assess associations between the scale scores. A cut-off score
of 12 on the GHQ-12 score was used as a marker of signifi-
cant mental burden [17] for a logistic regression analysis.
Statistical analysis was performed using Stata software,
version 12, (StataCorp, USA) and SPSS, version 23 (IBM
Corporation, USA). P <0.05 was considered as statistically
significant.

Results

582 respondents completed the survey. The response rate
was 15%. The majority of respondents (96%) were from Ger-
many, 98 (17%) were female, the mean age was 45.9 years
(range 28-70, SD 9.8). More than 80% (n=475) of the
respondents were married, 25% (n=147) had no children,
7% (n=38) had more than 3 children. 30% (n=175) worked
in university hospitals, 54% (n=316) in other hospitals and
11% (n=63) in private practice. 67% (n=2389) of respond-
ents were neurosurgeons and 32% (n=185) orthopedic and
trauma surgeons. There were 12% (n=69) residents, 26%
(n=152) senior physicians, 19% (n=113) department vice-
chairs and 23% (n=136) department chairs. Respondents
worked a mean of 59 h (range 7-100, SD 12.45) per week.
The majority of surgeons (66.7%) performed between 100
and 400 operations per year. 9% (n=53) of respondents
performed under 50 operations and 1% (n=7) over 800
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operations per year. At least half of the surgeries performed
by the majority of respondents were spine cases (Table 1).

Seventy-nine percent (n=461) of respondents were satisfied
with their professional success, and the majority were optimistic
about their career opportunities. Detailed sample characteristics
are shown in Table 1. Seven percent (n=39) of respondents had
a diagnosis of a mental illness, including 24 cases of depression.
12% (n="71) were smokers, 10% (n=53) of all respondents con-
sumed alcohol five or more days per week. Six percent (n=33)
used prescription and illicit drugs without a medical indication.
Antidepressants were the most commonly used drugs with a
medical indication (3%, n=15).

Table 1 Sample characteristics (N=582)

Perceived stress

The level of perceived stress as assessed by the PSS-4 was
high among spine surgeons (mean 9.4, SD 2.7) and was
higher than the values previously reported for the general
population (mean 7.0, SD 2.8, n=1,128) [18]. Among the
career level subgroups, perceived stress was significantly
lower among chairpersons (mean 8.3, SD 2.5), compared
to other positions (vice-chairpersons mean 9.4, SD 3.0,
p=0.047; senior physicians mean 9.8, SD 2.7, p=0.001;
board-certified physicians mean 9.8, SD 2.8, p=0.005; resi-

dents mean 10.1, SD 2.5, p=0.002) (Fig. 1A).

Total N=582 (=100%)

Gender Working hours 7—100 (56.87 +£12.45)
Male Performed operations each year

Female <50 53 (9.1%)
Age 28-70 years (45.9+9.8) 50-100 83 (14.3%)
Family Status 100-200 171 (29.4%)
Married 475 (81.6%) 200-400 223 (38.3%)
Divorced 38 (6.5%) 400-800 45 (7.7%)
Single 65 (11.2%) > 800 7(1.2%)
Widowed 4 (0.7%) Percentage of spine surgery

Children 0% 10 (1.7%)

0 147 (25.3%) 1-25% 86 (14.8%)
1 85 (14.6%) 25-50% 100 (17.2%)
2 217 (37.3%) 50-75% 120 (20.6%)
3 95 (16.3%) 75-99% 120 (20.6%)
>3 38 (6.5%) 100% 146 (25.1%)
Specialty Country of employment

Orthopedics/Trauma 185 (31.8%) Germany 557 (95.7%)
Neurosurgery 389 (66.8%) Switzerland 6 (1%)
Other 8 (1.4%) Austria 8 (1.4%)
Type of employer Other 11 (1.9%)
Universityhospital 175 (30.1%) Satisfaction with professional success

Hospital 316 (54.3%) Yes 461 (79.2%)
Private practice 63 (10.8%) No 121 (20.8%)
Industry 1(0.2%) Career opportunities

Other 27 (4.6%) Very good 113 (19.4%)
Finished Residency Good 198 (34%)
Yes 509 (87.5%) Medium 166 (28.5%)
No 73 (12.5%) Not that good 72 (12.4%)
Career level Bad 33 (5.7%)
Chairmen 136 (23.4%)

Vice Chairmen 113 (19.4%)

Senior Physician 152 (26.1%)

Senior Physician 22 (3.8%)
Board certified 90 (15.5%)
Resident 69 (11.9%)
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Mental burden

A similar trend was observed for mental burden. The
mean level of mental burden according to the results of
the GHQ-12 questionnaire was 11.0 + 5.2, which was high
compared to the levels found earlier in general popula-
tion (mean 9.7, SD 4.5, N=1977) [24]. Chairpersons
had significantly lower levels of mental burden (mean
9.4, SD 4.2) compared to residents (mean 13.0, SD 5.4,
p<0.001) and senior surgeons (mean 11.3, SD 5.4,
p=0.03) (Fig. 1B). The difference between chairpersons
and vice-chairpersons (mean 11.3, SD 5.7, p=0.07) and
board-certified physicians (mean 11.1, SD 5.1, p =0.20)
did not reach statistical significance. In our sample, the
number of respondents scoring 12 or more on the GHQ-12

A Perceived stress (PSS)
12.0 *
10.0
80
6.0
4.0
20
0.0
Resident Certified Senior Vice-chair Chair
C Resilience (BRS)
42 *
4.0
3.8
3.6
34
32
Resident Certified Senior Vice-chair Chair

Fig. 1 Indicators of stress and resilience among occupational cat-
egories of spine surgeons. A — The level of perceived psychological
stress according to 4-item Perceived stress scale. B — The level of
mental distress according to 12-item General Health Questionnaire. C
— The level of resilience according to Brief Resilience Scale. D — The
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was n=204 (35%), demonstrating that a significant pro-
portion of spine surgeons suffer from mental burden.

Resilience

We have found that the psychological resilience, as measured
by the BRS, was high in spine surgeons (mean 3.8, SD 0.7).
The mean score was higher than that reported in the general
population (mean 3.4, SD 1.0, n=1128) [18]. Self-reported
BRS-scores were highest among chairpersons (mean 4.0, SD
0.7), which was significantly higher than among board-certified
surgeons (mean 3.6, SD 0.8, p=0.02) and senior physicians
(mean 3.7, SD 0.6, p=0.04) but did not reach significance com-
pared to vice-chairpersons (mean 3.7, SD 0.7, p=0.07) and
residents (mean 3.7, SD 0.7, p=0.24) (Fig. 1C).

B Mental distress (GHQ-8)
14.0
12.0
100 ==
8.0
6.0
40
20
0.0

Resident Certified Senior Vice-chair Chair
D Self-effectiveness {ASKU)
4.6

*

44
42
) ' ' ' -------
3.8

Resident Certified Senior Vice-chair Chair

level of self-effectiveness among spine surgeons according to ASKU
questionnaire. Asterisk marks statistically significant difference (One-
way ANOVA, Bonferroni post-hoc test, p <0.05). Red line represents
the mean value of representative studies of German population [23]
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Fig.2 Comparison of Perceived stress, Mental distress, Self-effec-
tiveness and Resilience between orthopaedic-surgeons and neurosur-
geons (NS, Student t-test)

Self-effectiveness

The level of self-effectiveness, as measured by the ASKU
was in mean 4.2, SD 0.6 and was similar to the representa-
tive data of the general population in the literature (mean
4.0,SD 0.7, n=1128) [18]. Self-effectiveness was also high-
est among chairpersons (mean 4.4, SD 0.5), but only reached
statistical significance compared to senior physicians (mean
4.1,SD 0.6, p=0.001) (Fig. 1D).

There was no significant difference in perceived
stress, mental burden, self-efficacy and self-reported
resilience scores between neurosurgeons and orthopedic/
trauma surgeons (Fig. 2). However, there was a marked
decrease in perceived stress with an increasing number
of surgical procedures per year (p <0.001, Fig. 3). On
the other hand, no correlation was found between per-
ceived stress and the number of hours worked per week
(r,=0.06, p=0.15).

Perceived stress vs. number of surgeries

8,0
6.0
40
2,0
0,0

50-100 100-200 200-400 400-800 >800

Fig.3 The association between the level of perceived stress, as
measured by Perceived Stress Scale and the number of surgeries
(p<0.001, Kruskal-Wallis Test)

T-Score

55,0
50,0 —
45,0
40,0
350
30,0
25,0
PF RP BP GH 41 SF RE MH

MCS
Fig.4 T-Scores of SF-8 health domains as well as composite scores.
Error bars represent standard deviation. Physical Functioning (PF),
Role-Physical (RP), Bodily Pain (BP), General Health (GH), Vital-
ity (VT), Social Functioning (SF), Role-Emotional (RE) and Men-
tal Health (MH), Physical Component Summary (PCS) and Mental
Component Summary (MCS)

Quality of Life

The overall quality of life of spine surgeons was similar to
that of the general population in all categories (Fig. 4). How-
ever, when comparing different career levels, we found that
there was a significant difference in the mental component
score between chairpersons and residents (mean 51.4, SD 8.4
vs. mean 44.2, SD9.9, p <0.001), vice-chairpersons (mean
47.5,SD 10.1, p=0.02) as well as senior physicians (mean
47.5,SD 9.4, p=0.01). There was no difference in the physi-
cal component score between the groups. The mean scores
of all four domains, comprising the mental component were
significantly lower among residents. From the domains of
physical component, vitality was significantly lower among
residents (mean 47.7, SD 7.9) and senior physicians (mean
49.6, SD 7.6) compared to chairpersons (mean 53.7, SD 6.7,
p<0.001 for both comparisons), with the scores of other
components being comparable. There was no statistically

PSS

O N b O ®

Fig.5 Association between perceived stress, as measured by Per-
ceived Stress Scale and mental distress, as measured by General
Health Questionnaire (rs = .65, p <0.001)
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significant difference in health domains between orthopedic/
trauma surgeons and neurosurgeons.

There was a positive correlation between PSS and GHQ
scores (r,=0.65, p<0.001), and a significant negative cor-
relation between MCS and PSS (r,=-0.54, p<0.001) and
GHQ (r,=-0.73, p<0.001) (Fig. 5), indicating that higher
levels of perceived stress and mental burden are associated
with lower quality of life.

In a univariate analysis, age, number of surgeries per year,
mental illness, being a resident physician versus chairper-
son, board-certified physician and senior physician, number
of hours worked, MCS, PCS, BRS, ASKU and PSS scores
were associated with higher mental burden (Table 2). In a
multivariate model, being a resident versus being a senior
physician, BRS, PSS and MCS remained statistically sig-
nificant predictors of significant mental burden (last step of
multivariate regression is shown in Table 3). Senior phy-
sicians were almost four-times less likely than residents to
report high levels of mental burden than residents (odds
ratio [OR] 0.26; 95% confidence interval [CI] 0.10-0.66).
Each additional unit on the PSS increased the odds of mental
burden by 54% (OR 1.54; 95% CI 1.33-1.77). The odds of
high mental burden decreased by 14% with each unit on the
MCS (OR 0.86; 95% CI 0.83—0.90). On the other hand, each
additional unit on the BRS (i.e., increasing ability to recover
from stress) decreased the odds of mental burden by 47%
(OR 0.53;95% C1 0.33-0.84). There was no statistically sig-
nificant interaction between PSS and BRS scores on mental
burden observed (p=0.835).

Table 3 Multivariate logistic regression analysis for significant mental
distress (GHQ12 > =12). OR — odds ratio, CI — confidence interval

Factor* OR (95% CI) p-value

Job category

(chairman vs. resident) 0.58 (0.22-1.53) 0.272

(senior physician vs. resident) 0.26 (0.10-0.66) <0.001
(certified physician vs. resident) 0.50 (0.18-1.38) 0.181
SF-8 Composite Mental score 0.86 (0.83-0.90) <0.001

SF-8 Composite Physical score
BRS Score
PSS Score

0.97 (0.93-1.01) 0.098
0.53 (0.33-0.84) 0.006
1.54 (1.33-1.77) <0.001

“a backward conditional method was used for the factor selection.
The factors that were statistically significant in a univariate analysis
(i.e. age, number of surgeries, family status, career level, number of
working hours, SF-8 composite mental and physical scores, BRS,
ASKU and PSS scores) were used for a multivariate model. The
table represents values in the final (7) step of backward conditional
logistic regression, Nagelkerke R Square 0.621

Discussion

According to the survey data, the levels of perceived stress
and mental burden were high among spine surgeons. How-
ever, levels of resilience, i.e. the ability to recover quickly
from stressful events, were higher than in the general popu-
lation. Overall quality of life was comparable to the gen-
eral population across all domains and there were no dif-
ferences between orthopedic surgeons, trauma surgeons and

Table 2 Univariate logistic

. L Factor
regression for significant mental

OR (95% CI) p-value

dysfunctions (GHQ12> =12)

Gender (male vs. female)
among spine surgeons. OR

1.40 (0.89-2.21)

_ odds ratio. CI — confidence Age (per year)* 0.96 (0.95-0.98) <0.001
interval Number of surgeries/year (per category, as in Fig. 3)* 0.68 (0.58-0.80) <0.001
Workplace

(private vs. university hospital

private vs. non-university hospital)

Orthopedic vs. Neurosurgery

Family status (single vs. married/partner) 1*

Diagnosed mental illness* (yes vs. no?)

Job category

(chairman vs. resident)*
(senior physician vs. resident)*

1.03 (0.56-1.89)
1.05 (0.59-1.84)

1.36 (0.93-1.99)

@ Springer

(certified physician vs. resident)*

Number of working hours (per week?)*

SF-8 Mental Composite score (per 1 point)*
SF-8 Physical Composite score (per 1 point)*
BRS Score (per 1 point)*

ASKU Score (per 1 point)*

PSS Score (per 1 point)*

3.28 (1.89-5.69) <0.001
2.75 (1.34-5.66) 0.006
0.26 (0.14-0.49) <0.001
0.37 (0.20-0.67) 0.001
0.41 (0.21-0.79) 0.008
1.02 (1.004-1.03) 0.014
0.82 (0.80-0.85) <0.001
0.92 (0.90-0.95) <0.001
0.24 (0.17-0.33) <0.001
0.31 (0.21-0.45) <0.001
1.82 (1.63-2.04) 0.001

T “single” does not include divorced individuals



Neurosurgical Review (2023) 46:182

Page7of10 182

neurosurgeons. High level of mental burden was associated
with younger age, longer working hours, higher perceived
stress, and less experience, among other factors. It was
inversely associated with high resilience. In a multivariate
analysis, only high resilience, high perceived stress, lower
experience, and the composite mental score of the SF-36
remained significant factors for mental burden. Although
significant levels of stress were reported, approximately
80% of respondents were satisfied with their career choice.

Job satisfaction and distress are highly dependent on the
work setting. The high rate of satisfaction (79%) of the present
study population is consistent with data from an American
survey of surgeons working in academic and private settings
[25]. On the other hand, another study reported that German
physician respondents were less satisfied overall than their
US counterparts [26] and colleagues from other countries.
Because spine surgeons in German speaking countries repre-
sent a mixed population of orthopedic surgeons, trauma sur-
geons, and neurosurgeons, there may be differences between
specialties due to different backgrounds. However, no statis-
tically significant differences in stress levels, resilience, and
quality of life were found between specialities in our study.
However, there is a reason to believe that individual stress
levels of surgeons working in high volume centers may be
higher than those of surgeons operating on elective cases only.

There was a higher proportion of chairpersons than
other positions among the survey respondents. Ninety-four
respondents identified themselves as chairperson of a non-
university hospital. In addition to possible response bias,
the high number may be due to a significant amount of
small hospital-affiliated orthopedic departments or private
practices specializing in spine surgery. In addition, more
experienced surgeons tend to be more active in professional
societies, which may explain the relative underrepresenta-
tion of residents in the survey.

High perceived stress is associated with high mental
burden and lower quality of life among spine
surgeons

This study demonstrated that spine surgeons are exposed
to significant amounts of stress, as perceived stress scores
were higher than in the general population. In addition, 35%
of respondents suffered from significant mental burden. In
general, mental burden is high among healthcare profes-
sionals, especially in surgical specialties, and can lead to
a burnout syndrome [10, 24]. Clinicians exposed to stress
are at increased risk of providing suboptimal quality of
care to their patients [27]. A study conducted in the USA
reported a prevalence of burnout syndrome of 51% among
board-certified neurosurgeons and 45% among neurosurgi-
cal residents [2]. Comparable data from Germany showed
that almost 50% of all surgeons met the criteria for burnout

[28]. Moreover, 55% of attending orthopedic surgeons and
40% of trainees screened positive for burnout according to
a Canadian survey [29].

We found a statistically significant correlation between
high perceived stress, mental burden and lower quality of
life. According to a multivariate analysis, self-reported resil-
ience, perceived stress, mental composite score of the SF-8,
and job category (senior vs. resident physician) contributed
to significant burden. Previous studies have reported similar
findings, such as working hours and trauma surgery in a clin-
ical setting, and younger age, large amount of non-clinical
activities, incentive pay, and working in a private setting as
promoting lower quality of life [30]. Interestingly, physicians
who engage in multitasking activities tend to self-report bet-
ter performance but at the cost of increased psychophysi-
cal strain [31], suggesting that efficient task allocation may
reduce work-related stress.

High resilience is an important protective factor
against mental burden

The quality of life of spine surgeons was generally similar to
that of the general population in all domains. It is possible
that the high-level of work-related stress can be compensated
by high resilience and therefore does not translate into lower
quality of life. The level of work ability in surgeons was high
despite the highest level of perceived burden among medi-
cal specialties [10]. This idea is supported by a significant
association between perceived stress and GHQ scores, as
well as BRS and MCS in regression analysis.

In our study, the level of resilience was significantly
higher among spine surgeons than among the general pop-
ulation. Self-efficacy, defined as the belief in one's own
capabilities is a significant factor in overcoming stress in
a variety of situations. High levels of self-efficacy and per-
sonal accomplishment among surgical residents have been
associated with their well-being [32] and inversely associ-
ated with burnout [33]. Rodriguez-Unda et al. also reported
a protective effect of resilience a burnout [34].No differences
in self-efficacy were found between specialties or number of
postgraduate years [32].

Work experience leads to lower mental burden

Chairpersons and vice-chairpersons demonstrated the high-
est levels of resilience and self- efficacy in our study, sug-
gesting that either individuals develop protective skills dur-
ing their careers or that those individuals with the highest
values are the most successful in their careers. Residents
appear to be the most vulnerable professional group accord-
ing to our data, reporting the highest levels of burden and
the lowest resilience. Younger, less experienced physicians
are particularly vulnerable to mental burden [3, 35]. These
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findings are consistent with similar studies, showing that
physicians with significantly fewer years of practice were
classified as distressed [29]. However, the most significant
factors for psychological burden are workload, followed by
poor professional relationships, work—home conflicts, and
poor work-life-balance [3, 35].

Protective factors against work-related stress include mar-
riage or spousal support, career satisfaction, autonomy, and
academic practice [35]. On the other hand, stress during
residency can be viewed as a facilitator of a personal and
professional growth. Exposure to appropriately supervised
stress and pressure in a “healthy” surgical environment is an
important component of surgical training [36]. Furthermore,
there was a negative correlation between increasing number
of operations and perceived stress. In general, surgical resi-
dents have higher resilience than medical residents [37]. As
it appears that with growing experience the level of burden is
decreasing, spine surgeons in training are the most exposed
to work-related stress. Reducing work hours and maintain-
ing the number of surgeries to develop specialists who meet
quality standards is a difficult equation to solve. Therefore,
the development of resilience skills as part of the residency
program or informal training may be an attractive alternative
that needs to be discussed in a formal setting.

Reducing occupational stress to prevent psychological
problems

A variety of short- and long-term interventions have been pro-
posed and studied to reduce work-related stress and its nega-
tive consequences in healthcare workers. A recent systematic
review by the Cochrane Collaboration classified the interven-
tions into four categories, depending on whether they focused
attention on or away from the experience of stress, whether
they tried to change work-related risk factors, or whether they
combined two or more of the above. The review included 86
trials and found a short-term effect, regardless of the type of
intervention. Although long-term effects remain unknown,
there is good evidence that recognising and addressing the
problem and offering preventive interventions is effective [38].

Strength and Limitations

This study has two limitations. The participation rate cannot
be accurately determined due to the anonymous nature of the
survey and the fact that many spine surgeons are members
of both the DWG and the DGNC.

The second limitation is the under-representation of resi-
dents and less experienced surgeons in our survey, which
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may be due to the fact that more experienced surgeons tend
to be more active in professional societies.

The strengths of this study include the relatively high
number of respondents, the comprehensive nature of the
multi-questionnaire survey and the interdisciplinary analysis.

Conclusion

Spine surgeons are exposed to higher levels of stress than the
general population, which are associated with higher mental
distress, especially at the beginning of their careers. More
professional experience and higher levels of psychological
resilience are associated with lower levels of stress.
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