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Context and Relevance

Previous research suggests that female surgeons 
achieve comparable or even more favorable out-
comes than male surgeons. It is still unclear 
what factors contribute to these potential differ-
ences. This cross-sectional study aimed to exam-
ine disparities in personality traits between male 

and female general surgeons in Sweden. It dem-
onstrates that female and male surgeons exhibit 
distinct personality traits. Female surgeons tend 
to score higher in conscientiousness, extraver-
sion, agreeableness, and neuroticism. Variances 
in personality traits between genders may eluci-
date differences in surgical outcomes and speci-
ality selection.
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Abstract
Background and Aims: Evidence suggests that female surgeons achieve comparable or even 
more favorable outcomes than male surgeons. It is currently unclear what factors contribute 
to these potential differences. Possible explanations might be differences in personality traits, 
communication style, attitude, and risk-taking behavior. This cross-sectional study aimed to 
examine disparities in personality traits between male and female general surgeons in Sweden.
Methods: The research was conducted as a cross-sectional study of personality traits. Between 
August 29, 2022, and December 15, 2023, Swedish specialists in general surgery were invited 
to participate in an online survey. The survey, assessed with the Big Five Inventory, collected 
information on self-reported surgeon gender, years in practice, employment data, and differences 
in personality traits.
Results: The analysis encompassed responses from 223 Swedish general surgeons: 121 (54%) 
males and 102 (46%) females. In contrast to female surgeons, male surgeons were older and 
had longer surgical experience. A higher proportion of male surgeons were employed in rural 
hospitals. Higher mean scores were observed in all personality traits among female surgeons. The 
adjusted analysis showed significantly higher scores for conscientiousness (p < 0.001), extraversion 
(p < 0.001), agreeableness (p = 0.006), and neuroticism (p < 0.001); however, no such change was 
observed for openness.
Conclusion: This cross-sectional study demonstrates that Swedish female and male surgeons 
differ in personality traits. The implications of these results could lead to a deeper understanding 
of the variations in surgical outcomes based on the gender of the surgeon.
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Introduction

The medical field is witnessing a slow shift toward gender 
equality, as female students comprise more than half of the 
enrolment in medical schools in various countries.1,2 
However, the underrepresentation of female surgeons per-
sists globally, particularly in higher-ranking positions 
within surgical specialities.1 Beyond numerical imbal-
ances, several factors may contribute to different condi-
tions in surgery. These factors encompass societal 
perceptions regarding the suitability of individuals to 
become surgeons, prevailing norms and the male-domi-
nated culture within the field, varying quality of mentor-
ship, the availability of relatable role models for younger 
surgeons, and the challenges associated with achieving 
work–life balance.2

Despite the gender-based inequalities that female surgeons 
face during their training and in their work settings, recent 
evidence suggests that female surgeons may have more 
favorable outcomes in the short and long term.3–7 A recent 
large Swedish cohort study demonstrated a lower incidence 
of intraoperative complications when female surgeons per-
formed cholecystectomies.5 The reasons for these differences 
remain uncertain but hypotheses propose that surgical tech-
nique, attitude, communication style, and risk-taking behav-
ior in the operating theater could influence outcomes.3–5 
Differences in personality traits between the genders may 
help elucidate these differences.

Personality comprises subjective values encompassing 
behaviors, emotions, and thoughts, which pose difficulties in 
assessment.8 Previous studies categorizing common person-
ality-related adjectives have identified five main dimensions: 
openness, conscientiousness, extraversion, agreeableness, 
and neuroticism (OCEAN).8,9 These characteristics can be 
both positive and negative, depending on the context.10 A 
recent review suggested that becoming or being a surgeon is 
associated with personality traits such as high conscientious-
ness and low neuroticism; however, regional- and country-
specific differences may also exist.11 While the ideal 
personality profile for a surgeon is unknown, the occupation 
requires a blend of emotional resilience, decisive decision-
making, and technical skills.12

Current evidence on these variations in personality traits 
between male and female surgeons is limited. Bridging this 
knowledge gap can enhance comprehension and resolution of 
gender disparities in medicine, particularly within the surgical 
context. This study aims to assess potential disparities in person-
ality traits between female and male general surgeons in Sweden.

Methods

Study design and setting

A cross-sectional study was performed, including general sur-
geons from public (rural, county, regional, and university) or 

private hospitals across Sweden. Data collection occurred in 
two phases: the first from August 29 to December 12, 2022 and 
the second from September 28 to December 15, 2023. The 
term gender is used throughout the manuscript to denote self-
reported gender (female, male, or non-binary). The Swedish 
Ethical Review Authority deemed no ethical approval was 
needed due to the study’s cross-sectional design and the anony-
mous collection of surgeon characteristics (dnr 2022-02941-
01). The manuscript adheres to the STROBE (Strengthening 
the Reporting of Observational Studies in Epidemiology) 
reporting guidelines for cross-sectional studies.13

Participants

Surgeons who had completed specialized training in general 
surgery and were currently practicing in Sweden were 
included in the study. Recruitment relied on a convenience 
sampling method. The study information and invitation were 
emailed to the heads of surgical departments listed by the 
Swedish Surgical Society and by personal invitations. The 
email included detailed study information with a direct 
hyperlink and QR code to the digital survey in Swedish.

Variables and data sources

The online survey tool EasyQuest (EasyQuest, Oslo, Norway) 
was used for data collection. The survey covered self-reported 
questions concerning surgeon background, including age, 
gender, year of specialist certification, region of residency, 
and primary employment. In addition, participants responded 
to questions about personality traits as measured by the self-
reported Big Five Inventory (BFI) scale. The BFI assesses the 
Big Five domains of personality (openness, conscientious-
ness, extraversion, agreeableness, and neuroticism).8,14 The 
participants ranked their level of agreement for 44 questions 
on a Likert-type scale ranging from “I strongly disagree” (1) 
to “I strongly agree” (5).14,15 Each personality trait was evalu-
ated with 8–10 questions. The aggregate score for each trait 
was computed by summing the Likert-type scale scores.14 
Feasible scores (minimum and maximum) for each trait were: 
openness 10–50 points (p) (10 questions), conscientiousness 
9–45 p (9 questions), extraversion 8–40 p (8 questions), 
agreeableness 9–45 p (9 questions), and neuroticism 8–40 p 
(8 questions). Table 1 provides a detailed description of the 
five personality traits, along with the most central adjectives 
defining low and high scores as described by Schubert et al.16 
The BFI has previously been used to address personality 
traits in surgeons.12 The Swedish version of the BFI, vali-
dated in 2010, was used in the study.14

Study size

In 2021, there were 1536 active specialists in general surgery 
in Sweden: 502 (32.7%) female and 1034 (67.3%) male sur-
geons.17 To ensure a sufficiently large sample size with the 
ability to detect a significant difference between genders, 



166	 Scandinavian Journal of Surgery 114(2)

with 90% power at the p < 0.05 level, 88 male and 81 female 
surgeons would be required. The sample size calculation was 
determined based on an estimate of 1000 male and 500 
female surgeons.

Statistical methods

Demographics of the participating surgeons were presented 
as numbers, proportions, or mean values with standard devia-
tions (SD). Differences in mean personality scores between 
male and female surgeons were assessed using analysis of 
variance (ANOVA) and analysis of covariance (ANCOVA) 
through general linear modeling. Bonferroni corrections were 
applied in the ANCOVA to address the issue of multiple com-
parisons. Effect sizes were estimated using Cohen’s d. Results 
were presented as mean values with corresponding 95% con-
fidence intervals (CIs) and p values. Crohnbach’s alpha was 
calculated for the items. A two-sided p value of ≤0.05 was 
considered statistically significant. SPSS version 29 (IBM 
Corp, Armonk, NY, USA) was used for statistical analysis.

Results

Participants

An invitation was extended to surgeons from 46 depart-
ments in Sweden, resulting in a survey response rate of 

225 specialists in general surgery. Following the exclusion 
of two surgeons over the age of 70 years who were no 
longer in active clinical service, the final cohort comprised 
223 surgeons. In total, 121 (54.3%) males and 102 (45.7%) 
females were included in the analysis (no surgeons were 
identified as non-binary). The captured responses corre-
spond to 14.5% (223 of 1536) of all active general sur-
geons in Sweden.17 Among the 223 surgeons in the 
analysis, 107 (59 males and 48 females) responded in the 
first phase of the survey in 2022, while 116 (62 males and 
54 females) responded in the second phase in 2023. 
Notably, 55% of those who initiated the survey success-
fully completed it.

Descriptive data

Male surgeons who responded to the survey were older than 
their female counterparts and had longer clinical experience 
at the specialist level (Table 2). Minor differences were noted 
in the geographical distribution of the residency programs 
among surgeons, with a higher proportion of male surgeons 
completing their residency requirements in countries other 
than Sweden. In addition, subtle variations in primary 
employment settings were seen, where a larger percentage of 
male surgeons were predominantly employed in rural hospi-
tals (Table 2).

Table 1.  A description of the five personality traits and the most central adjectives for low respective high scorers as described by 
Shubert et al.16

Trait Description Adjectives for low scorer Adjectives for high scorer

Openness Refers to the breadth, richness, originality, and complexity of 
an individual’s cognitive and experiential life. Individuals with 
high levels of openness tend to be more creative, artistic, have a 
wide variety of interests, and seek new learning opportunities in 
contrast to those who are more conventional or closed-minded.

Commonplace, narrow 
interests, simple, shallow, 
unintelligent

Wide interests, imaginative, 
intelligent, original, insightful, curious, 
sophisticated, artistic, clever, inventive, 
sharp-witted, witty, resourceful, wise

Conscientiousness Refers to socially prescribed impulse control that facilitates 
organized, thoughtful, goal-directed behavior. Conscientious 
individuals tend to delay gratification and efficiently prioritize 
tasks in contrast to those who are impulsive and disorganized.

Careless, disorderly, frivolous, 
irresponsible, slipshod, 
undependable, forgetful

Organized, thorough, planful, efficient, 
responsible, reliable, dependable, 
conscientious, precise, practical, 
deliberate, painstaking, cautious

Extraversion Refers to an energetic approach toward social situations and 
a proclivity toward assertiveness and positive emotionality. 
Extraverts tend to be assertive and seek leadership positions. In 
contrast, introverts tend to be shy and reserved and may avoid 
social situations.

Quiet, reserved, shy, silent, 
withdraw, retoring

Talkative, assertive, active, energetic, 
outgoing, outspoken, dominant, 
forceful, enthusiastic, show-off, sociable, 
spunky, adventurous, noisy, bossy

Agreeableness Refers to a compassionate, community-oriented mindset. 
Individuals with a high level of agreeableness tend to exhibit a 
greater degree of altruism, trust, and modesty in contrast to 
mistrust and antagonism of others.

Fault-finding, cold, unfriendly, 
quarrelsome, hard-hearted, 
unkind, cruel, stern, thankless, 
stingy

Sympathetic, kind, appreciative, 
affectionate, soft-hearted, warm, 
generous, trusting, helpful, forgiving, 
pleasant, good-natured, friendly, 
cooperative, gentle, unselfish, praising, 
sensitive

Neuroticism Refers to negative emotionality and instability. Neurotic 
individuals tend to be more anxious, tense, nervous, and 
experience more depressions. In contrast, individuals with low 
levels of neuroticism tend to exhibit emotional stability and even-
temperedness.

Stable, calm, contented Tense, anxious, nervous, moody, 
worrying, touchy, fearful, high-strung, 
self-pitying, temperamental, unstable



Blohm et al.	 167

Outcomes

Female surgeons reported higher mean values across all 
assessed personality traits (Table 3). The non-adjusted analysis 
revealed statistically significant gender differences in consci-
entiousness (p < 0.001), extraversion (p < 0.001), agreeable-
ness (p = 0.017), and neuroticism (p < 0.001). No statistically 
significant disparities were noted for openness (p = 0.398). 
After adjusting for age, female surgeons maintained signifi-
cantly higher mean values for conscientiousness (p < 0.001), 
extraversion (p < 0.001), agreeableness (p = 0.006), and neu-
roticism (p < 0.001), but not for openness (p = 0.388) (Table 4 
and Figure 1).

Reliability

Crohnbach’s alpha was calculated for all 44 items, yielding 
an overall value of 0.70, with individual item values ranging 

Table 2.  Characteristics of the participating surgeons.

Male surgeons 
n = 121

Female surgeons 
n = 102

Age (years), n (%)

31–40 22 (18.2) 29 (28.4)

41–50 51 (42.1) 51 (50.0)

51–60 27 (22.3) 18 (17.6)

61–70 21 (17.4) 4 (3.9)

Hospital size n (%)

Rural hospital 25 (20.7) 14 (13.7)

County hospital 50 (41.3) 47 (46.1)

University or regional hospital 45 (37.2) 39 (38.2)

Private unit 1 (0.8) 2 (2.0)

Year for specialist certification in general surgery n (%)

Before 1990 2 (1.7) 1 (1.0)

1991–1995 13 (10.7) 1 (1.0)

1996–2000 7 (5.8) 3 (2.9)

2001–2005 12 (9.9) 9 (8.8)

2006–2010 29 (24.0) 13 (12.7)

2011–2015 20 (16.5) 21 (20.6)

2016–2020 25 (20.7) 39 (38.2)

After 2020 13 (10.7) 15 (14.7)

Country for residency/fellowship n (%)

Sweden 114 (94.2) 100 (98.0)

Nordic countries (excluding 
Sweden)

3 (2.5) 1 (1.0)

Europe (excluding the Nordic 
countries)

3 (2.5) 1 (1.0)

Outside Europe 1 (0.8) 0 (0.0)

from 0.68 to 0.72. The values correlate with the results from 
the Swedish validation study.14

Discussion

The results of this cross-sectional study suggest that there are 
contrasting patterns of personality traits among male and 
female surgeons in Sweden. Female surgeons scored higher 
in four of five dimensions of personality, demonstrating sig-
nificantly elevated levels of conscientiousness, extraversion, 
agreeableness, and neuroticism. No significant difference 
was observed for openness.

Despite Sweden’s position as the fifth most gender-equal 
country globally, only 32.7% of the general surgeons were 
females in 2022.17,18 Still, the percentage of consultant female 
general surgeons in the United Kingdom was only 17.5%.19 
In Sweden, a surgical specialization requires 5–6 years of sur-
gical residency. This period of specialist training has tradi-
tionally been preceded by the successful completion of a 
5.5-year medical program and an internship with basic train-
ing and practical rotations for a minimum of 18 months across 
various medical specialities, including surgery. A transition to 
a 6-year medical school program is currently being 
introduced.

Research on gender differences in personality traits 
exists across various domains, yet little evidence is found 
within medicine, particularly in surgery. A study on the nor-
mative Swedish population unveiled that women demon-
strated greater warmth, emotional variability, and 
meticulousness than men.14 Internationally, women attain 
higher scores in neuroticism compared to men.8 According 
to a Dutch study in the medical field, surgeons, surgical 
residents, and medical students interested in surgery dis-
played elevated levels of openness, conscientiousness, 
extraversion, agreeableness, and reduced levels of neuroti-
cism compared to their normative population.12 Another 
study comparing surgeons and internists found higher con-
scientiousness, extraversion, and agreeableness among 
internal medicine physicians.20 Gender differences were not 
explored in this study. A study conducted with members of 
the Royal College of Surgeons of England revealed that sur-
geons scored higher in openness, conscientiousness, agreea-
bleness, and neuroticism compared to individuals outside 
the field. Among the respondents, female surgeons, who 
were over-represented in the survey with 43% of the 
responses compared to 10% of the eligible participants, 
scored higher in openness and extraversion.21 A large study 
involving 2837 Finnish physicians, including 229 surgeons, 
found that higher conscientiousness, along with lower 
agreeableness and neuroticism, was associated with a ten-
dency to specialize in surgery.22 A global survey of 127 
colorectal surgeons revealed that compared to the general 
population, these surgeons exhibited higher emotional 
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stability, lower agreeableness, extraversion, and openness 
while maintaining similar levels of conscientiousness. In 
addition, female surgeons demonstrated lower levels of 
openness.23 Personality development is a lifelong process 
influenced by age and significant life events. The OCEAN 
personality traits have been observed to follow an inverted 
U-shaped trajectory, reaching their peak in the age group 
40–60 years. However, only conscientiousness shows a con-
sistent increase in stability.24 In our study, female surgeons 
scored significantly higher in all personality traits, except 
for openness.

The projected effects of personality traits on the profes-
sional performance of male and female surgeons are 
expected to have implications for both short- and long-term 

patient outcomes. However, the available literature fails to 
provide a clear understanding of how personality traits spe-
cifically affect these outcomes. Surgical outcomes in spe-
cialized fields are influenced by a lot of factors, such as 
decision-making, technical proficiency, teamwork dynam-
ics, efficient intra-team communication, and patient-related 
factors. According to previous studies,3–7 female surgeons 
have demonstrated comparable or more favorable outcomes 
in the short and long run. Several factors have been sug-
gested as contributing to this positive association, including 
a communication style that prioritizes the individual and 
variations in the selection process for elective surgery 
patients.3–5,14 Female physicians have also been shown to 
provide more preventive services to their patients.25 
However, higher frequencies of intraoperative complica-
tions observed for male surgeons in cholecystectomies, 
including major bleedings, bile duct injuries, and visceral 
perforations, suggest that differences in surgical technique, 
attitudes, and risk-taking behavior may also influence out-
comes.5 In addition, studies indicate practice pattern varia-
tions between male and female physicians at the group 
level, with females showing greater adherence to clinical 
guidelines and evidence-based practice.26

In a study focusing on cardiothoracic surgeons, lower 
extraversion was associated with better outcomes while 
higher openness was linked to worse outcomes. However, the 
sample size included only two female surgeons out of a 
cohort of 53 surgeons.27 The authors found no significant cor-
relation between the remaining personality traits. Moreover, 
high extraversion has been identified as a protective factor 

Table 3.  Unadjusted mean value of each personality trait for male and female surgeons presented as mean values and 95% confidence 
intervals.

Male surgeons Female surgeons P value Cohen’s d

Openness 35.65 (34.59–36.70) 36.31 (35.17–37.46) 0.398 0.114

Conscientiousness 36.52 (35.92–37.12) 38.17 (37.51–38.82) <0.001 0.492

Extraversion 25.75 (25.08–26.43) 30.70 (29.96–31.43) <0.001 1.310

Agreeableness 35.41 (34.76–36.05) 36.58 (35.87–37.28) 0.017 0.325

Neuroticism 16.85 (16.14–17.56) 19.43 (18.66–20.21) <0.001 0.650

Table 4.  Age-adjusted mean values of each personality trait for male and female surgeons presented as mean values and 95% confidence 
intervals.

Male surgeons Female surgeons P value

Openness 35.63 (34.56–36.70) 36.33 (35.17–37.49) 0.388

Conscientiousness 36.50 (35.89–37.10) 38.19 (37.53–38.85) <0.001

Extraversion 25.70 (25.02–26.39) 30.76 (30.01–31.50) <0.001

Agreeableness 35.32 (34.67–35.97) 36.68 (35.97–37.39) 0.006

Neuroticism 16.84 (16.12-17.56) 19.44 (18.66-20.23) <0.001

Figure 1. Forrest plot for all personality traits presented as 
adjusted mean values with 95% confidence intervals.
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against burnout in surgical residents, while elevated neuroti-
cism scores elevate the risk.28 The uncertainty surrounding 
the significance of the higher levels of extraversion observed 
among female surgeons in our study suggests either a poten-
tial presence of essential qualities for surgeons or the neces-
sity for high extraversion to counterbalance the selection 
factors encountered by female physicians when entering the 
field of surgery.29 The higher conscientiousness scores among 
female surgeons may give insights into the observed vari-
ances in intraoperative complications and help account for 
the slightly longer operating times noted in previous 
research.4,5 In addition, a higher neuroticism score might lead 
to heightened apprehension for bleeding and potential com-
plications, thus prompting a more meticulous surgical 
approach and a willingness to consult a colleague for assis-
tance. Conscientiousness and neuroticism may influence 
patient selection, pre-surgery optimisation, and postoperative 
follow-up. Higher scores may influence teamwork dynamics 
and communication within the surgical team regarding agree-
ableness. The association of personality traits and surgical 
outcomes merits further study to fully understand their impact 
on surgical performance.

Strengths and limitations

One notable aspect of the study is its acceptable participa-
tion rate, as 14.5% of all active general surgeons in Sweden, 
from both public and private hospitals, contributed. 
However, several limitations should be acknowledged. 
First, the study employed a self-reported digital survey to 
gather data from a targeted cohort of surgeons in Sweden. A 
further constraint arises from using convenience sampling, 
which carries the risk of introducing sampling bias. Another 
limitation is that the survey was distributed to the heads of 
surgical departments without confirmation of whether the 
survey was forwarded to the employed surgeons. 
Consequently, responses from some regions might be miss-
ing, potentially limiting the generalizability of the findings. 
Survey bias depends on the response and completion rates, 
with the latter being correlated to the survey’s length. While 
there is no defined benchmark for what constitutes an ade-
quate response rate in surveys, our study shows a comple-
tion rate of 55%. However, this number is still high, 
considering the extensive survey with 50 questions.30 A 
somewhat uneven response rate was observed, deviating 
from the gender distribution for all general surgeons in 
Sweden: 54.3% of males and 45.7% of females responded 
to the survey. This gender-related disparity could poten-
tially introduce selection bias, compromising the generaliz-
ability of the results. We opted for a completely anonymous 
survey to maximize the reliability of the collected responses. 
However, anonymity increases the likelihood of receiving 
duplicate or non-specialist responses regarding general sur-
gery in Sweden.

The foundation of this study lies within the context of a 
Swedish surgical population. Generalizing findings related to 
personality traits in health care is challenging due to the 
potential influence of cultural differences, societal norms, 
and variations in health care structures, all of which may 
impact outcomes. Hence, it is crucial to exercise prudence 
when evaluating the potential application of these outcomes 
in other countries.

Implementation and clinical significance

The literature highlights female surgeons’ challenges com-
pared to their male counterparts. Female physicians are more 
likely to experience gender-based discrimination, sexual har-
assment, marginalization, and gender-based disparities in 
pay.2 Prospective physicians are influenced by a variety of 
factors when making the decision to specialize in their final 
years of medical school. Females may encounter discourage-
ment when pursuing certain specializations (e.g. surgery), 
primarily due to prevailing workplace cultures. At the same 
time, men may be deterred by knowledge areas or a wish to 
align their professional paths with predominant male role 
models.31 In surgical education, it is important to acknowl-
edge gender differences in personality traits. Despite the rise 
in the number of female students entering medical schools, it 
is unlikely that gender equality in residency or higher aca-
demic positions will be achieved in the near future.32 Given 
the general interest in personalized or adaptive learning and 
the recognized barriers women face when pursuing surgical 
careers, it becomes imperative to incorporate an awareness of 
personality trait disparities into the design of speciality train-
ing programs.

Conclusion

The study found that Swedish female general surgeons dem-
onstrated significantly elevated levels of conscientiousness, 
extraversion, agreeableness, and neuroticism compared to 
their male counterparts. The implications of these findings 
are significant, as they have the potential to shed light on the 
topic of gender diversity within surgical specialties.
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