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ABSTRACT: Background: In recentyears, the interest of Polish medical students in choosing a career in surgical subspecialties has been declining.

In the face of a growing demand for surgical procedures it seems essential to find the reasons responsible for that situation.

Aim: The aim of the study was to evaluate the level of interest in pursuing surgical careers among Polish medical students and
to identify factors that may influence their decision.

Material and methods: An anonymous questionnaire was distributed electronically among students from 11 different Polish
medical universities.

Results: We surveyed 595 individuals (190 male and 405 female). 48% of them declared interest in choosing surgical
subspecialty as a career. The percentage of students who considered it before medical school was higher and reached almost
65%.Slightornointerestin surgery as a field of study (OR=20.6), self-assessment of surgical predispositions as unsatisfactory
(OR =14.3), feeling unable to enter and accomplish surgical specialty (OR =5.2), being discouraged by the partner (OR =3.4),
negative past experience with the surgical environment (OR =3.2), not having a surgeon as a mentor (OR =2.6), no authorship
ofjournal articles or congress presentations (OR=1.9) and first contact with the operating theatre >2nd year of study (OR=1.9)
were found to be the independent risk factors of abandoning a surgical career.

Conclusions: Most medical students are interested in pursuing a surgical specialty at some time during their education.
However, being discouraged by lifestyle issues, surgical training quality or experiencing gender discrimination, they often

resign from such a career path.

KEYWORDS:

career choice, medical students, motivation, surgery, undergraduate medical education

The research comprises a survey study assessing the level of interest of Polish students in pursuing surgical careers, including the analysis of factors

discouraging from choosing such a career path.

INTRODUCTION

The practice of surgery presents as an unique opportunity to combine
leadership and decision-making skills with intellectual and technical
challenges [1]. That is why general surgery has been regarded tradi-
tionally as a popular and competitive specialty [2]. However, the at-
tractiveness of a surgical career has been called into question by the
current generation of students. Over the last two decades, there has
been reported a steady decrease in the percentage of graduates en-
tering surgical training. This trend was observed in the United States
where the percentage of medical students ranking general surgery
programs as their first choice decreased from 10.7% in 1984 to less
than 5% in 2002 and 4.5% in 2018, and also in Canada where surgi-
cal specialties have had a reduction in applications ranking surgical
programs as the first choice from 24.7% in 1998 to 21.7% in 2006
and 17.2% in 2016 [3—4]. The same situation occurs in Western Eu-
rope. Interest in a surgical career in the United Kingdom peaked in
2005, with 22.3% of the graduating medical student class matching
in general surgery, whereas in 2015 there were only 14.2% [5-6].
The diminishing number of general surgeons is a disturbing issue
also among the Polish society. Based on official statistics as for Oc-
tober 2019, there are 8,970 general surgeons in Poland with a mean
age 55.7 years [7, 8]. The majority (more than 64%) of them is above
50 years of age [8]. Most importantly, the number of profession-
ally active general surgeons is expected to decrease significantly in
the next 20 years [9]. With the growing old age dependency ratio
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across Europe, the workload on surgical services will increase [10].
The declining interest in general surgery along with an increasing
demand for surgical procedures may certainly lead to a shortage of
specialized surgeons in the future [11-12]. Effort has been made
to understand why medical students have deterred from choosing
a surgical carrier. Recently, studies from different countries have
suggested that the issue is multifactorial, but lifestyle factors have
surfaced as the primary issues contributing to students’ lack of in-
terest in surgery [2, 13—14]. Most of the data derive from foreign
works, so they may not be directly relevant to Poland. Despite many
differences in both undergraduate and postgraduate training, there
is a widespread perception that a similar trend exists in our country.

The main objective of this questionnaire study was to evaluate the
level of interest in a surgical training among medical students in
Poland as well as to identify the determinants influencing their
decisions. A deeper understanding of discouraging factors and
students’ requirements on surgical training is mandatory to coun-
teract a future shortage of specialized surgeons and would help to
recruit the most promising candidates for a surgical residency [15].

MATERIALS AND METHODS

The online survey was distributed to medical students from 11 dif-
ferent Polish medical universities in January of 2019. The question-

WWW.PPCH.PL


https://core.ac.uk/display/395681647?utm_source=pdf&utm_medium=banner&utm_campaign=pdf-decoration-v1

ORIGINAL ARTICLE

20

70

60

wu
=]

% of subjects choosing ssurgical specialty at the
moment
= (=] w e
{=] {=] [=] (=]

o

67,2
61,5
| 2,7 12,8 2
] 11} v v Vi
Year of study

Fig.1. Percentage of students choosing a surgical specialty as a future career in
relation to the year of study.
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Fig. 2. Encouraging or discouraging impact of surgeons’ lifestyle issues and way of
working—students’ opinion.
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Fig. 3. Percentage of subjects discouraged from pursuing surgical careers by different
groups of authorities.

naire was created based on the literature review and consultations
with medical students, surgical residents, surgeons and academic
teachers. It consisted of 34 items grouped in 9 categories (demo-
graphics, grades and scientific achievements, interest in pursuing
surgical career, lifestyle issues, way of working, surgical education,
experience with the surgical environment, predispositions and the
opinions of others) (Tab. L.).

Students were asked to choose the type of specialty they would
select at the moment (surgical vs medical). Surgical specialties
included general, cardiac, thoracic, pediatric, maxillofacial and
plastic surgery, neurosurgery, gynecology and obstetrics, otolar-
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yngology and orthopedics. We than compared answers between
two groups of students (choosing surgical or medical specialty).

We also extracted the group of students who had considered sur-
gical specialty in the past but changed their mind during the study
period. To identify the factors which discouraged students primar-
ily interested in surgery from pursuing a surgical career, the logis-
tic regression analysis was performed.

The Ethics Committee of the Jagiellonian University approved
the study.

STATISTICAL ANALYSIS

Data were analyzed using the Statistica 13.3 software. Categorical
variables were showed as numbers with percentages. Continuous
variables were described as a median with a range. To confirm the
normality of distribution of continuous variables we used the Sha-
piro-Wilk and the Kolmogorov-Smirnov tests, with the Lilliefors
correction. For comparison of independent continuous variables,
we used the Mann-Whitney U test. Pearson’s chi2 was used for
testing independence in contingency tables. Statistical significance
was defined as a p < 0.05. The impact of risk factors on resignation
from pursuing a surgical specialty was assessed using the logistic
regression method. Youden’s index was used for determining the
appropriate cutoff points while converting continuous to categorical
variables. Firstly, univariate analysis was performed. Then, forward
stepwise multivariate logistic regression was applied to identify
independent risk factors of resignation from pursuing a surgical
specialty. The entry criterion for the model was p < 0.1 in the uni-
variate analysis. The fit of the logistic models was assessed using
the Hosmer—Lemeshow test, and considered good with p > 0.05.

RESULTS

Demographics

We included 595 individuals, 405 (68%) female and 190 (32%)
male. The median age was 23 ranging from 18—-30. The survey was
completed by 125 (21%) students from the Jagiellonian University
Medical College, 90 (15%) students from the Medical University of
Lodz and 84 (14.1%) from the Medical University of Silesia. Stu-
dents from the remaining eight universities accounted together
for 50% (296) of the surveyed. Most of them were 4th and 5th year
students (34% and 26%, respectively), but students at every grade
were included. Detailed demographic data is displayed in Tab. II.

Comparison between students choosing a surgical and non-
surgical specialty

From all subjects, 286 (48%) declared an interest in pursuing a sur-
gical career after finishing medical school, while 309 (52%) chose
a non-surgical specialty. The students who decided for a surgi-
cal specialty were more likely to be male (57% vs 43%, p = 0.002).

Only in 2nd and 3rd year students, surgery was chosen by a sig-
nificantly higher percentage of individuals (2nd year: 67% vs 33%,
p = 0.002; 3rd year: 62% vs 38%, p = 0.005). Among 4th, 5th and 6th
year students more frequently medical specialties were chosen but
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Tab. I. Survey algorithm. Nine categories derived from 34 items.

1.Age
1. Demographics 2.Gender
3. Year of study

1. Grade point average
2. Grades and Scientific Achievements P . . g . .
2. Authorship of journal articles or congress presentations

3. Interestin pursuing 1. Considering pursuing a surgical career in the past
asurgical career 2. Decision at the moment

1. Working hours
2. Work-life balance
4.Surgeons' lifestyle issues (encouraging/ 3.Salary
discouraging impact) 4. Prestige
5. Work satisfaction
6. Stress level

1. Using manual skills
2. Standing position

_ _ 3. Learning in a mentor-trainee relationship
5. Surgeons’ way of working (encouraging/

discouraging impact) 4. Teamwork

5. Scientific research opportunities
6. Quick effects of treatment
7. Private practice conditions

1. Opinion on surgical education quality
2. Interest in surgery as a field of study
3. Forms of surgical training contained within curriculum:
-Suturing on a training kit or animal tissues
- Training on a laparoscopic simulator
-Wound management course
- Fractures management course
- Assisting at surgical operations
4. Access to extracurricular activities:
- Taking partin surgical duties
- Practical training in student scientific groups
. . -Workshops organized by students societies or taking place at medical conferences
6.Surgical education o . .
- Assisting at surgical operations
5. Procedures performed during surgical rotations or extracurricular activities:
- Dressing change
- Removing stitches
-Surgical drains removal
-Urinary catheterization
- Central line placement
- Cannulation of peripheral veins
-Wound suturing
- Gastric tube placement
- Tracheal intubation

- Fracture management

1. Time of first contact with the operating theatre
. . . X 2. Surgeon in the family
7. Experience with the surgical environment ” .
3. Having a mentor who is a surgeon

4. Positive/negative contact with surgical environment in the past

1. Self-assessment of surgical predispositions
8. Surgical predispositions 2. Self-assessment of ability to enter and accomplish surgical residency
3. Self-assessment of difficulties in contact with surgical patients

1. Gender discrimination
2. Being discouraged by others:
- Mother
- Father
9. Opinions of others - Partner
- Friends (not medical students)
- Other medical students
- Internal medicine specialist

-Surgeons
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Tab. Il. Comparison of demographic factors, grades, scientific achievements and self- assessment of surgical predispositions between groups of students based on career choice.

ALL SUBJECTS
N=595
Median age 23 (18-30)
Female 405 (68.1)
Male 190 (31C.9)
Year of study:
| 14 (2.4)
11 58(9.8)
I 91(15.3)
IV 199 (33.5)
Vv 152 (25.6)
VI 81(13.6)
Grade point average*:
<3.0 5(0.8)
3.0-3.4 44(7.4)
3.5-3.9 163 (27.4)
4.0-4.4 240 (40.3)
4.5-5.0 128 (21.5)
Authorship of journal articles or congress presentations 290 (48.7)
Self-assessment of surgical predispositions:
No predispositions 55(9.2)
Unsatisfactory 114 (19.2)
Satisfactory 143 (24.0)
Good 207 (34.8)
Very good 76 (12.8)
Being able to enter and accomplish a surgical specialty:
Agree 497 (83.5)
Disagree 98 (16.5)
Having difficulties in contact with surgical patients 55(9.3)

*3.0—satisfactory, 3.5—satisfactory plus, 4.0—good, 4.5—good plus, 5.0 —very good

the difference was not statistically significant. The most striking was
the decline in the number of students choosing surgery between
the 3rd year (62%) and 4th year (43%) which is shown in Fig. 1.

The grade averages did not differ significantly between students
from the two groups, but students choosing surgery most often
were authors of journal articles or congress presentations (54%
vs 44%, p = 0.026). Students interested in pursuing a surgical car-
rier were also more likely to assess their surgical predispositions
as very good (21% vs 5%, p < 0.001). Nevertheless, most students
who chose a medical specialty thought that their predispositions
were good (53%) or satisfactory (25%). In general, most students
agreed that they were able to enter and accomplish a surgical res-
idency, but students who chose surgery were significantly more
certain about it (98% vs 71%, p < 0.001). Aong students who chose
surgery, only 6% reported having any difficulties in contact with
surgical patients. Among students who chose a medical specialty,
it related to 12% of them (p = 0.008) (Tab. IL.).

While most of the surveyed found surgery interesting (30%) or
very interesting (29%), only 3% of students assessed surgical edu-
cation quality as very good and 19% as good. 32% described it as
unsatisfactory and 17% as poor. Students who considered it poor

POL PRZEGL CHIR, 2020: 92 (2):12-21

CHOOSING A SURGICAL SPECIALTY  CHOOSING A MEDICAL SPECIALTY P VALUE
N =286 (48.07%) N =309 (51.93%)

23 (18-30) 23 (19-28) 0.181
177 (43.7) 228 (56.3) 0.002
109 (57.4) 81(42.6)

7(50.0) 7 (50.0) 0.884
39 (67.2) 19 (32.8) 0.002
56 (61.5) 35(38.5) 0.005
85 (42.7) 114 (57.3) 0.064
65 (42.8) 87 (57.24) 0.129
34 (41.98) 47 (58.02) 0.238
2(0.7) 3(1.0) 0.717
25(8.7) 19 (6.2) 0.227
75 (26.2) 88 (28.5) 0.538
120 (42.0) 120 (38.8) 0.438
57(19.9) 71(22.9) 0.366
153 (53.5) 137 (44.3) 0.026
0(0.0) 55(17.8) <0.001
9(3.2) 105 (34.0) <0.001
66 (23.1) 77 (24.9) 0.599
57 (18.45) 150 (52.5) <0.001
61(21.3) 15(4.9) <0.001
279 (97.6) 218 (70.6) <0.001
7(2.5) 91(29.5)

17 (5.9) 38 (12.3) 0.008

were more likely to choose a non-surgical specialty (1% vs 16%,
p < 0.001). There were no statistically significant differences be-
tween the availability of forms of surgical training in the curricula
of students choosing surgical and non-surgical specialties. They
also had equal access to extracurricular activities. However, stu-
dents who decided to choose a surgical specialty performed some
practical activities more often (dressing change, removing stitches,
central line placement, peripheral vein cannulation, gastric tube
placement or fracture management). They were also more likely
to have the first contact with the operating theatre during their 1st
year of medical school (61% vs 39%, p < 0.001) (Tab. IIL).

The percentage of students who had a surgeon in the family did
not differ significantly between the groups, but significantly more
students choosing surgery reported having a mentor who is a sur-
geon (37% vs 14%, p < 0.001) and had a positive past experience
with surgery (83% vs 52%, p < 0.001) (Tab. IIL.).

Factors influencing the decision to enter a surgical specialty

Students’ opinions on the surgeon’s lifestyle issues is showed in
Fig. 2. Factors described as encouraging by most of the surveyed
were: the ability to observe quick effects of treatment (86%), work
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Tab. l1l. Comparison of medical education issues and experience with the surgical environment between groups of students based on career choice.

ALL SUBJECTS
N=595
1. Opinion on surgical education quality:
Very good 17 (2.9)
Good 111 (18.7)
Satisfactory 179 (30.1)
Unsatisfactory 189 (31.8)
Poor 99 (16.6)
2. Interest in surgery as a field of study:
Very interesting 173 (29.1)
Interesting 179 (30.1)
Averagely interesting 111 (18.7)
Slightly interesting 81(13.6)
Not interesting 51(8.6)
Forms of surgical training contained within the curriculum:
1. Suturing on a training kit or animal tissues 446 (75.0)
2. Training on laparoscopic simulator 216 (36.3)
3. Wound management course 191(32.1)
4. Fractures management course 171 (28.7)
5. Assisting at surgical operations 353 (59.3)
Access to extracurricular activities:
1. Taking part in surgical duties 502 (84.4)
2. Practical training in students’ scientific groups 438 (73.6)
3. Workshops organized by student societies or taking 494 (83.0)
place at medical conferences
4. Assisting at surgical operations 393 (66.1)

Procedures performed during surgical rotations or extracurricular activities:

1. Dressing change 358 (60.2)
2. Removing stitches 367 (61.7)
3.Surgical drains removal 195 (32.8)
4. Urinary catheterization 224 (37.6)
5. Central line placement 21 (3.5)

6. Cannulation of peripheral veins 253 (45.5)
7. Wound suturing 232 (39.0)
8. Gastric tube placement 31(5.2)

9. Tracheal intubation 103 (17.3)
10. Fracture management 86 (14.5)
1. First contact with the operating theatre (year of study):

I 246 (41.3)
1 67 (11.2)
I 217 (36.5)
v 64 (10.8)
Vv 1(0.2)

2. Having a surgeon in the family 86 (14.5)
3.Having a mentor who is a surgeon 148 (24.9)
4. Positive past experience with the surgical environment 399 (67.1)

satisfaction (83%), using manual skills (67%) and prestige of the
specialty (55%). The most discouraging were: working in stand-
ing position (82%), work-life balance (73%), stress level (66%) and
working hours (64%).

16

CHOOSING A SURGICAL SPECIALTY ~ CHOOSING A MEDICAL SPECIALTY P VALUE
N =286 (48.07%) N =309 (51.93%)

8(2.8) 9(2.8) 0.933
59 (20.6) 52 (16.8) 0.234
86 (30.1) 93 (30.1) 0.994
98 (34.3) 91(29.5) 0.207
35(12.2) 64 (20.7) 0.006
135 (47.2) 38 (12.3) <0.001
108 (37.8) 71(23.0) <0.001
33 (11.5) 78 (25.2) <0.001
7(2.5) 74 (24.0) <0.001
3(1.1) 48 (15.5) <0.001
220 (76.9) 226 (73.1) 0.287
105 (36.7) 111 (35.9) 0.841
97 (33.9) 94 (30.4) 0.362
87 (30.4) 84(27.2) 0.384
173 (60.5) 180 (58.3) 0.579
243 (85.0) 259 (83.8) 0.700
220 (76.9) 218 (70.6) 0.078
234 (81.8) 260 (84.1) 0.451
197 (68.9) 196 (63.4) 0.161
190 (66.4) 168 (54.4) 0.003
201(70.3) 166 (53.7) <0.001
110 (38.5) 85(27.5) 0.005
117 (40.9) 107 (34.6) 0.114
17 (5.9) 4(1.3) 0.002
134 (46.9) 119 (38.5) 0.040
156 (54.6) 76 (24.6) <0.001
20(7.0) 11(3.6) 0.060
53(18.5) 50(16.2) 0.449
54 (18.9) 32(10.4) 0.003
150 (61.0) 96 (39.0) <0.001
36 (12.6) 31(46.3) <0.001
78 (27.3) 139 (45.0) 0.325
22(7.7) 42 (13.6) <0.001
0(0.0) 1(0.3) 0.020
48 (16.8) 38 (12.3) 0.120
105 (36.7) 43(13.9) <0.001
237 (82.9) 162 (52.4) <0.001

Most students (64%) were discouraged from pursuing a surgical
career by others. This was most often impacted by internal medicine
specialists (47%), other medical students (40%) and surgeons
themselves (28%) (Fig. 3.).
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Tab. IV. The risk factors of resigning from pursuing a surgical specialty during studies — univariate logistic regression analysis.

RISK FACTOR 0DDS RATIO (OR) CONFIDENCE INTERVAL (95%CI) P VALUE
Slight or no interest in surgery as a field of study 28.66 8.67 94.73 <0.001
Feeling unable to enter and accomplish surgical specialty training 22.54 5.24 96.95 <0.001
Negative past experience with the surgical environment 4.32 2.67 6.97 <0.001
Not having a surgeon as a mentor 3.58 2.14 6.00 <0.001
Self-assessment of surgical predispositions as unsatisfactory 2.87 7.75 40.31 <0.001
Being discouraged by the partner 2.64 1.20 5.81 0.016
First contact with the operating theatre >Il year of study 2.28 1.49 3.48 <0.001
No authorship of journal articles or congress presentations 1.76 1.16 2.67 0.008
Lower number of practical procedures performed (continuous variable) 118 1.07 1.29 0.001
Female gender 1.58 1.01 2.45 0.043
Age (continuous variable) 1.05 0.93 118 0.414
Considering surgical education quality as poor 1.78 0.98 3.26 0.060
Year of study > 1.88 1.00 3.53 0.051
Having no surgeon in the family 1.36 0.78 2.38 0.280
Having difficulties in contact with surgical patients 118 0.52 2.63 0.695
Experienced negative comments regarding gender 0.85 0.56 1.29 0.449
Being discouraged by mother 0.88 0.51 1.51 0.644
Being discouraged by father 1.87 0.98 3.57 0.056
Being discouraged by friends (not medical students) 0.82 0.47 1.43 0.482
Being discouraged by other medical students 0.96 0.60 1.56 0.885
Being discouraged by internal medicine specialists 0.93 0.61 1.41 0.734
Being discouraged by surgeons 1.25 0.82 1.88 0.299

384 students (64.5%) were determined to pursue a surgical specialty
at some point of their study period. 149 of them (38.8%) changed
their mind in subsequent years. To identify the risk factors for re-
signing from a surgical career, the logistic regression analysis was
performed. In the univariate logistic regression analysis, the risk
factors for resigning from a surgical specialty included: slight or
no interest in surgery as a field of study (OR = 28.7), feeling unable
to enter and accomplish a surgical specialty (OR = 22.5), a nega-
tive past experience with the surgical environment (OR = 4.3), not
having a surgeon as a mentor (OR = 3.6), self-assessment of surgi-
cal predispositions as unsatisfactory (OR = 2.9), being discouraged
by the partner (OR = 2.6), first contact with the operating theatre
>2nd year of study (OR = 2.3), no authorship of journal articles
or congress presentations (OR = 1.8), a lower number of practical
procedures performed (OR = 1.2) and female gender (OR = 1.6).
In the multivariate logistic regression analysis slight or no inter-
est in surgery as a field of study (OR = 20.6), self-assessment of
surgical predispositions as unsatisfactory (OR = 14.3), feeling un-
able to enter and accomplish a surgical specialty (OR = 5.2), being
discouraged by the partner (OR = 3.4), a negative past experience
with the surgical environment (OR = 3.2), not having a surgeon as
amentor (OR = 2.6), no authorship of journal articles or congress
presentations (OR = 1.9) and first contact with the operating the-
atre >2nd year of study (OR = 1.90) were found to be the indepen-
dent risk factors for abandoning a surgical career.

DISCUSSION

This study was developed to assess the level of interest in pursuing
a surgical career by students and to find out which factors influence

POL PRZEGL CHIR, 2020: 92 (2):12-21

their decisions. To the best of our knowledge, it is a first survey study
on this matter relating to the population of Polish medical students.

Almost half of the respondents, (48%) declared willingness to start
surgical residency after medical school. However, the percentage of
students who considered surgical specialties at some point of the
study period was even higher and reached 65%. In other question-
naire studies, the percentage of students choosing surgery was in
general lower and varied from 14% reported in Germany, 20% in
Poland and UK, 30% in France, 19-30% in the USA up to 20-60%
in Canada [15-23]. The wide range of values might have occurred
as a result of differences in the inclusion criteria (e.g. only students
from final years of study), different definitions of surgical specialty
or due to the high dynamics of changes in the students’ choices
over the years. First of all, however, it is difficult to compare such
results, as there are many fundamental differences in the organi-
zation of the healthcare system and medical training between dif-
ferent countries. As our survey was distributed electronically, it
is also possible that the students interested in surgery were more
willing to complete the survey, which might result in their over-
representation in the study population.

Alongside cultural changes, the number of women entering medi-
cal schools is increasing steadily and it is believed that this gen-
der shift has reduced the number of students applying to surgical
programs [17]. In general, women are believed to be less willing to
pursue surgical careers [24]. The most commonly discussed reasons
are lifestyle issues such as difficulties in managing pregnancy and
maternity in such a workplace or unfavorable work-life balance,
but, unfortunately, gender stereotypes still seem to play an impor-
tant role in this matter [18, 20, 25-26]. We reported that 76% of
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Tab. V. The risk factors of resigning from pursuing a surgical specialty during studies— multivariate logistic regression analysis.

RISK FACTOR ODDS RATIO (OR) CONFIDENCE INTERVAL (95%Cl) P VALUE
Slight or no interest in surgery as a field of study 20.56 5.69 74.29 <0.001
Self-assessment of surgical predispositions as unsatisfactory 14.28 5.60 36.38 <0.001
Feeling unable to enter and accomplish a surgical specialty training 5.17 1.07 25.09 0.042
Being discouraged by the partner 3.36 1.28 8.82 0.014
Negative past experience with the surgical environment 3.21 1.76 5.86 <0.001
Not having a surgeon as a mentor 2.60 1.35 5.01 0.004
No authorship of journal articles or congress presentations 1.91 1.09 3.35 0.024
First contact with the operating theatre >l year of study 1.90 1.09 3.32 0.024

female students experienced unpleasant comments in the context
of considering a surgical profession as women and 75% were dis-
couraged from pursuing a surgical career because of their gender.

What seems to be most appealing for medical students in the sur-
geons’ lifestyle and way of working in our study was the level of
work satisfaction, the ability to observe quick effects of treatment,
using manual skills and the prestige of surgical profession. These
results are consistent with other reports, where similar encouraging
factors were identified [18-19, 27]. While intellectual challenges
and research opportunities were described as most important by
several authors, these factors were found encouraging by no more
than 43% of students included in our study [21, 27-28]. In our sur-
vey, 39% of students primarily interested in surgery changed their
mind during the study period. Reports from different academic
centers discussed over multiple factors contributing to this prob-
lem, presenting lifestyle issues, such as working long hours and
unfavorable work-life balance, were regarded as the most impor-
tant [3, 14—16, 29]. This data is consistent with our results, as we
found work-life balance and stress level to be discouraging for the
majority of students. The general opinion that surgery is more de-
manding and time-consuming than other medical specialties may
also lead to the situation when this career path is disadvised by
partners of medical students, which, in our study, was found to be
a powerful risk factor of resigning from surgery (OR = 3.36) (Tab. V.).

In the logistic regression analysis we found no or slight interest in
surgery as a field of study to be the most important independent
risk factor of resigning from surgery (OR = 20.6). Surprising as it
may seem, students in Poland usually start their surgery course dur-
ing the 3rd academic year and only then are they able to confront
their ideas of surgery with reality. This appears to be in line with
the fact that in our study we found a 31% decrease in the percent-
age of individuals declaring willingness to choose a surgical spe-
cialty between 3rd and 4th year students (Fig. 1.). During surgical
rotations, students have the opportunity to observe surgeons at
work and to become a part of the surgical team. Even though such
an experience was assessed as positive by most students included
in our study (67%), the lack of such an impression was a risk fac-
tor for giving up on surgery (OR = 3.2). The literature shows that
a more extensive experience and an early first contact with the
surgical profession may increase the level of interest in pursuing
a surgical career [1, 30—32]. Students who are highly interested in
surgery are also more willing to search for the opportunity to ob-
serve or assist in surgical procedures before staring their manda-
tory surgical course [33—34]. In our study, the first contact with
the operating theatre after the 2nd year was found to be an inde-
pendent risk factor of resigning from surgery (OR = 1.9).
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While using manual skills was considered encouraging for most
e respondents (67%), self-assessment of surgical predispositions as
unsatisfactory (OR = 14.3) and the feeling of being unable to enroll
to and accomplish surgical specialty training (OR = 5.2) were one
of the most important independent risk factors for resigning from
surgery. Although the perception of own characteristics is always
affected by the subjectivity bias, creating an environment in which
students can discern their talents seems to be a matter of great im-
portance. Unfortunately, only 22% of students included in our study
found surgical education to be very good or good and as much as
49% assessed it as unsatisfactory or poor. What is more, only 37%
of students who decided to pursue a surgical career reported hav-
ing a mentor. The important role of such role models was widely de-
scribed in the literature and also confirmed by our results (Tab. V.).
Therefore, it seems essential for surgeons to pay more attention to
students who show a certain interest in surgery. Instead of disad-
vising a surgical career, they should look for talented students and
teach them in a mentor-trainee relationship [17, 35-38].

STRENGTHS AND LIMITATIONS

Certainly, our study has some limitations. The study population was
relatively small and although the survey included various items, some
important factors might be missing. What is more, students from
all years were included, hence we do not know their ultimate career
choices yet. The fact that the questionnaire was distributed as an
online survey might also lead to a selection bias, causing students
who were not interested in surgery to be less likely to be included.

We are aware that while analyzing the situation of declining inter-
est in surgical training, not only discouraging but also encouraging
factors should have been addressed. However, for such analysis,
the number of students primarily uninterested in surgery, who
changed their mind during the study period, was too small to cre-
ate a statistically significant sample size.

After all, it is the first study investigating the problem of the de-
creasing level of interest in pursuing a surgical specialty amongst
medical students in Poland. By using different types of questions
and applying logistic regression analysis, we aimed to present
a complex and complete analysis of the problem.

CONCLUSIONS

Our study revealed that fewer than half of the surveyed Polish
medical students were willing to consider a surgical specialty as
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a future career. Although most of them were interested in pursuing
surgery at some time during their education, the popularity of this
carrier path appeared to decrease across subsequent years of study.

Data suggest that the lack of interest in surgery and concerns relat-
ing to the training program (feeling unable to accomplish a surgical
specialty training, self-assessment of manual dexterity as unsatis-
factory) were most discouraging. Medical students were also con-
cerned with lifestyle issues including unfavorable work-life balance
and working hours. Moreover, regardless of the fact that currently
the majority of medical students in Poland are female, they seemed
to be less interested in pursuing surgical carriers than male stu-
dents. Referring to our results, most women experienced negative
comments regarding their gender and they were often disadvised
from undertaking surgical residency training. On the other hand,
most students seemed to discern the pros of working as a surgeon
such as the ability to observe quick effects of treatment, work satis-
faction, using manual skills and prestige of the specialty. To change
the worrying trend and engage students in the field of surgery, ed-
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