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I Abstract

Phenomenon. The process of career decision making by medical students has been the subject of many studies analyzing the choice. However,
the studies have not analyzed determination of global priorities for the criteria of choice or alternatives regarding the choice of medical specialty.
The goal of this paper is to determine the weights (priorities), factors and alternatives involved in the choice of specialty for year six medical stu-
dents.

Approach. A sample of 202 final-year medical students at the Medical University was examined using Saaty’s Analytic Hierarchy Process. During
interviews, the students used the Saaty’s scale to pair various factors influencing their choice of medical specialty. Analysis was performed to evalu-
ate the crucial decisive criteria and various decisive models.

Findings. When choosing the medical specialty, the highest rank was given to “individual physician’s aptitude and expected professional attain-
ment” (P = 0.4748), followed by “the features of the medical specialty” (P = 0.3636) and “the process of training for the specialty” (P = 0.1616).
The most important sub-criteria were “intellectual qualities and competencies useful in practicing the specialty”, “place of work™ and “opportunity
to create one’s own medical practice”. A model of specialty choice was obtained. The most important criteria of choice were “opportunities for pro-
fessional career in healthcare entities”, “place of work”, “opportunity to create one’s own medical practice” and “expected income”.

Insights. Understanding the factors influencing choice of specialty enables workforce planning to meet local and national healthcare needs. It also
helps optimize the profile of medical education courses offered by medical universities. The results obtained, although limited in their generalis-
ability, may support organizing specific curricula and strategies to encourage the choice of specialties in short supply.
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B Introduction

Effective workforce planning in the medical field is es-
sential to meet local and national healthcare needs and
to ensure the correct supply of medical professionals. It
is particularly important when considering such issues
as the under-supply of doctors in some specialties and
localities, [1, 2] migration and dependency on interna-
tional medical graduates, [2, 3] the high cost of employ-
ment, and underpayment of medical staff [4] as well as
the duration of training and changes of specialty changes.
[5-8] To allow effective planning of future employment
in Medicine, it is first necessary to determine the factors
which have the greatest influence on the choice of spe-
cialty for medical students.

A substantial body of literature already exists con-
cerning the numerous factors influencing career prefer-
ences and decisions for medical professionals. These can
be based on the individual characteristics of the medi-
cal student or doctor, the features of the specialty train-
ing process or the type of lifestyle and work connected
with a certain medical specialty. The most commonly
addressed personal characteristics include demographics
[9—-14], personality [9, 15-17], skills, values, aspirations
[12, 18-21], academic and career opportunities [22]
and expectations of family members [23-26]. As far as
the training process itself is concerned, technological
challenges, examples of physicians with the background,
the possibility to obtain a residency position, the length
of residency required, working hours and lifestyle during
training all influence the decision to commence train-
ing [22, 27-32] as well as work-related hazards, such as
infections from AIDS or hepatitis patients [33-35] and
independent work [12, 32]. When selecting a specialty
medical students may also consider the various features
of future work which may follow from it. The most im-
portant aspects in this regard are the prestige [22, 27, 36],
the financial rewards after training [12, 13, 37], the type
and number of patients [12, 13], the lifestyle after com-
pletion of residency [32, 38, 39], and also the possibility
of establishing a practice [23, 40].

Although the majority of previous studies concern-
ing influencing the choice of medical specialty have fo-
cused on quantitative comparisons, descriptive statistics
and nonparametric statistics, they do not discuss the ac-
tual weight of each factor. Studies examining the factors
influencing the career choices of Taiwanese students
[41, 42], found that the most important factors were
“personal preferences/work achievement” and “personal
intelligence/ability/preference” followed by “career op-
portunities and lifestyle”. One study showed that medical
students were most concerned about obtaining affirma-
tion of personal ability and a sense of accomplishment
when selecting a specialty [41]. What is more, the major-
ity regarded job position and future opportunity for pro-
motion as second in importance. Quality of lifestyle was
also an important concern for Taiwan medical students
when selecting a specialty.

As the issue of medical specialty choice is a multiple
criterion problem, influenced by many non-measurable

and non-tangible (elusive) factors the method used to solve
the problem should allow such analysis. In the area of
solving multiple criterion problems the literature contains
many different methods [43] e.g. the DEA (Data Enve-
lopment Analysis), the AHP (Analytic Hierarchy Process),
the ANP (Analytic Network Process), the MAPPACC
(Multicriterion Analysis of Preferences by Means Pair-
wise Actions and Criterion Comparisons), artificial neural
networks etc., however, the AHP and the ANP are consid-
ered the best. Thus, in this research, it was decided to refer
to the multiple criterion decision making tool of the Ana-
lytic Hierarchy Process [44, 45] that is characterized by
its simplicity, applicability to various areas of science and
high effectiveness in problem solving. That method al-
lows one to make a multi-faceted problem analysis and
make a decision among many variants, leading to an ef-
fective solution of the problem. The AHP method is by far
the most popular among all the above listed methods. It
has the highest number of publications in the largest data-
bases of scientific journals, such as ScienceDirect, Wiley,
Scopus etc. In sole ScienceDirect database, the key words:
‘analytic hierarchy process’ generate 24,915 articles, and
the abbreviation ‘AHP’ 17,453. Multi criteria analysis-
methods are mainly used to [44, 46, 47] structure a com-
plex decision problem, when multi-objectives or multiple
criteria need to be considered; include heterogeneous
sets of criteria and conflicting objectives; compare dif-
ferent management alternatives; conduct a more rational,
transparent, and comprehensive analysis and include both
qualitative and quantitative data in the decision model.
In Health Sciences the method was used many times, for
example M.J. Liberatore and R.L. Nydick [48] show its
use in 50 scientific papers, however, they do not include
papers concerning the determination of weights of factors
and alternatives in the choice of medical specialty. Beside
articles mentioned by Liberatore and Nydick [48] there
were two papers by Chang et al. [49] and Wang et al. [42]
published which used the AHP in the choice of special-
ty. Nevertheless, although Chang et al. [41] and Wang
et al. [42] also use the AHP to examine a choice of spe-
cialty, these papers do not incorporate any determination
of global priorities (meaning the individual influence of
each sub-criterion on the process of choosing medical spe-
cialty) for the criteria or alternatives regarding the choice
of medical specialty.

The AHP combines concepts from mathematics
and psychology. The method was created by Thomas
L. Saaty from Pittsburgh University (USA) in the early
1970s. A wide range of decision problems have been
solved using it from virtually any area [50]. It dif-
fers from other multicriteria decision making methods
in a number of aspects: (a) presentation of the problem
structure in hierarchical form, with the overall goal at
the top of the hierarchy as well as decision alternatives
at its lowest level (Figure 1); (b) conducting pairwise
comparisons of elements at each level of the hierarchical
structure using the specially devised Saaty’s preference
scale (Table I); (c) introducing a relative assessment
scale (priorities) for quantitative and qualitative com-
parisons. The significance and preferences of the various
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decision elements are linked in pairs with reference
to the element which is immediately above in the hier-
archy. On the basis of these comparisons local and glob-
al priorities are compared. Local priorities determine
the relative importance of decision elements at each lev-
el of the hierarchical structure. They constitute a basis
for the calculation of global priorities, which represent
the share of each decision element from the various lev-
els in the accomplishment of the main goal. The alterna-
tive with highest priority value is deemed to be the best
and recommended for implementation in practice. All
calculations are performed using the “Super Decisions”
program (Adams and Saaty).

The differences in scales as well as measurement
units are not a barrier in the application of the AHP
since the method is based on direct significance de-
gree comparisons as well as preferences of each deci-
sion elements pair without using physical units. This
is why the AHP is also used with reference to analy-
ses both quantitative as well as qualitative variables.
For this reason the method can be used when we ana-
lyze a choice of medical specialty done by students.
The AHP method has an advantage over a multi-
-dimensional scaling, for example Likert scale, in which

GOAL

the weights for each criterion are assigned subjective-
ly, almost automatically, without much mental effort.
In the method of T. Saaty, participants’ evaluations are
limited to verbal pairwise comparisons of adopted cri-
teria which influence the main aim in the fundamental
Saaty’s scale. To determine the priorities (weights) for
the criteria qualitative assessments made by evaluated
people are changed to quantitative appraisals according
to Saaty’s scale. Subsequently, the logic of comparison
criteria is checked on various stages of the research. In
case one makes a mistake of the CR (consistency ra-
tio) greater than 10%, a re-interview is carried out with
the participant. This way of testing preventes in part
a subjective assessment.

At the time of writing this article, no similar re-
search could be found evaluating the crucial deci-
sive criteria and various decisive models for choos-
ing a medical specialty. The aim of the present study
was to investigate the decisive factors in the choice of
medical specialty among final-year medical students
and to examine the decision models used for choosing
the specialty. Additionally, its purpose was to compare
results from different countries and make cross-cultural
comparisons.

CRITERIA

ALTERNATIVES

Figure 1. AHP decision hierarchy.

Source: Authors’ own study based on T.L. Saaty, Decision Making for Leaders. The Analytic Hierarchy Process for Decisions

in a Complex World, RWS Publications, Pittsburgh, PA 2001 [50].

Scale Definition Explanation

1 Equal importance/preference/like hood | Two elements contribute equally to the goal/parent element

3 Weak dominance Experience or judgment slightly favors one element over another

5 Strong dominance Experience or judgment strongly favors one element over another

7 Demonstrated (very strong) dominance | Experience or judgment strongly very strongly favors one element over
another (an element’s dominance is demonstrated in practice)

9 Absolute dominance The evidence favoring an element over another is affirmed to the highest
possible order

2,4,6,8 Intermediate values Further subdivision or compromise is needed

Reciprocals of the above | If activity i has one of the above
nonzero numbers assigned to it when
compared with activity , then j has
reciprocal value when compared with 7.

ie. If x is 5 times y, then y = x/5

Rationals Rations arising from the scale

If consistency were to be forced by obtaining n numerical values to span
the matrix

Table L. Saaty s fundamental comparison scale (1-9).

Source: Own study based on T.L. Saaty, Decision Making for Leaders. The Analytic Hierarchy Process for Decisions in a Complex

World, RWS Publications, Pittsburgh, PA 2001 [50].
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M Methods

The study was performed on a group of 202 students
(140 women and 62 men) at the Medical University
in Poland (Medical University of £6dz), in their sixth and
final year of the undergraduate medical course (the study
group comprised all final year medical students). Infor-
mation was gathered concerning demographical data and
preferred medical specialties. Among the 202 students
assessed, 195 had chosen one of the possible 24 speciali-
zations, while the remaining seven had not decided yet
(Table II). All of the 6™ year students were asked to par-
ticipate in this study after having finished their psychi-
atry classes. Most of them participated willingly and
the participation rate was 98.7%. Since it was the first
study carried out with the application of the AHP its re-
sults could be treated as preliminary. The sample cannot
be treated as representative for the population of Polish
or European students.

While comparing the criteria pairwise, the students
were asked to verbally describe the subjective impor-
tance of the given criterion or sub-criterion of their
choice of medical specialty. They made those compari-
sons speaking to each questionnaire item comparing
two criteria and it was marked with them on each item
(scale). In subsequent calculations, this was used as a ba-
sis for verbal opinions, which were converted into nu-
merical scores to quantify the comparative importance of
the main criteria and sub-criteria.

The following steps (stages) were adopted to de-
termine the factors influencing the choice of medical
specialty. Firstly, the problem was posed, in this case,

Medical specialty ofstudents | of ot %)

1. | Surgery 24 11.9

2. | Paediatrics 23 11.4

3. | Internal Medicine 17 8.4

4. | Gynaecology 17 8.4

5. | Cardiology 16 7.9

6. | Anaesthesiology 16 7.9

7. | Ophthalmology 13 6.4

8. | Dermatology 11 5.4

9. | Radiology 9 4.5

10. | Psychiatry 8 4.0
11. | Neurology 7 3.5
12. | Orthopaedics 6 3.0
13. | ENT 5 2.5
14. | Family medicine 4 2.0
15. | Oncology 4 2.0
16. | Urology 3 1.5
17. | Haematology 3 1.5
18. | Endocrinology 2 1.0
19. | Emergency medicine 2 1.0
20. | Cardiosurgery 1 0.5
21. | Contagious diseases 1 0.5
22. | Rehabiltation 1 0.5
23. | Nephrology 1 0.5
24. | Neurosurgery 1 0.5
25. | No preference 7 3.5
y= 202 100.0

Table I1. Medical specialty chosen by final-year medical students.

Source: Own study.

Making the decision about the choice of medical specialty

Physician’s aptitude and
expected professional attainment

Process of training for
the specialty

The features of the medical
specialty

Intellectual qualities and
competencies useful
in practicing the specialty

|| The authority of specialist
physicians

Expected income

The prospects of
scientific development
at the university

|| The possibility of carrying
out medical procedures

Place of work

Opportunities for
professional career
in healthcare entities

The risk of infection

The number and
characteristics of patients
in treatment

Family and social
expectations

The time needed
to acquire specialist skills

Opportunity to create
one’s own medical practice

|| Passion and possibility of
independent work

|| The prestige of the chosen
specialization

Figure 2. The hierarchy tree for the choice of medical specialty by final-year medical students.

Source: Own study.
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the determination of the factors and their priorities
(weights) influencing the choice of medical specialty
by final year medical students. Secondly, the main goal
was identified, this being the optimal choice of medi-
cal specialty by final-year medical students. Thirdly, the
internal and external factors determining the process of
choosing the medical specialty were discovered. Fourth-
ly, the multi-level structure of the problem was con-
structed in the form of a hierarchy tree comprising the
main goal, main criteria, sub-criteria and so on for each
factor (Figure 2). A literature search was performed by
using PUBMED and using search words: “medical stu-
dents AND career choice”, “medical specialty prefer-
ence”, “medical specialty choice”, “students’ choice of
specialty”. Grounded on factors from the literature a de-
cision hierarchy tree was constructed and the question-
naire for interviews prepared. Three main criteria and
within their framework sub-criteria were chosen accord-
ing to the published research.

Three characteristics were adopted as the main crite-
ria: individual physician’s aptitude and expected profes-
sional attainment, the process of training for the speciali-
zation, and the features of the medical specialty. These
characteristics were assigned the following definitions.
“Individual physician’s aptitude and expected profes-
sional attainment”: this term is understood in differ-
ent senses by many researchers, but relates primarily
to the relatively fixed qualities of the physician’s person-
ality, his intellectual potential, aspirations and expecta-
tions concerning his family or social circle. “The pro-
cess of training for the specialty” concerns the factors
associated with the training process: it is dependent on
the medical procedures to be performed and any associ-
ated possibility of harm to the student, the qualities of
instructors/directors of the specialty, as well the length
of time needed and difficulty of acquiring the necessary
medical skills. The third characteristic, “The features of
the medical specialty” is associated with the place and
organization of work of the specialist physician, expect-
ed income and prestige relating to the given specialty,
the type and number of patients.

The next step was to define the sub-criteria within
the framework of the adopted main criteria. The follow-
ing sub-criteria were adopted for the criterion “Individual
physician’s aptitude and expected professional attain-
ment”: a. Intellectual qualities and competencies useful
in practicing the specialization — knowledge, experience,
situations which demand the consideration of various
types of information before formulating (a) Conclusion,
relatively fixed personal qualities including emotional and
manual ones, (b) The prospects of professional develop-
ment at the university — research and teaching activities,
(c) Opportunities for professional career in healthcare en-
tities — consisting of pursuits connected to the professional
sphere, which are shaped by a person’s value hierarchy,
(d) Family and social expectations — perceived expecta-
tions of relatives and/or society concerning the choice
of specialization. In the criterion “The process of train-
ing for the specialty”, the following sub-criteria were
distinguished: (a) The authority of specialist physicians

— positive examples of behavior, (b) Passion and pos-
sibility of independent work, (c¢) The possibility of car-
rying out medical procedures — the opportunity to prac-
tice the diagnostic process, or conduct treatment including
the performance of surgical operations, (d) The risk of
infection — the possibility of getting infected by a virus,
e.g. HIV or HCV, (e) The time needed to acquire specialist
skills. Finally, the following sub-criteria were adopted for
the third criterion “The features of the medical specialty”:
(a) Expected income — financial gain from the work done
in the medical specialization, (b) Place of work — the op-
portunity to work in an office, a health center or hospital,
or at a university, (¢) The number of patients in treatment
and their characteristics — the variety of patients with dif-
ferent illnesses with varying degrees of advancement (for
example, emergency and serious conditions, chronic ill-
nesses, less serious illnesses, the type of medical proce-
dures) elements of prevention, diagnosis, treatment and
rehabilitation to be performed by the physician, (d) Op-
portunity for the graduate to start a medical practice —
the mode and hours of work, regulated hours of work,
duty hours and time for family, (e) The prestige of the cho-
sen specialization (a subjective criterion of stratification,
consisting of emotionally-based evaluation and objective
stratification factors) — the level of education, profession,
lifestyle and income.

Following this, the dominance (prevalence) of
the main criteria was defined within the framework
of the hierarchical structure by making pairwise com-
parisons for each option against all others, with re-
gard to their importance in choosing the specialty [51].
The evaluators of the criteria were expected to answer
a series of questions: which of the criterion ranks has
the greatest importance for the student on the process of
choosing a medical specialty, which of the sub-criteria
is more important in relation to the given criterion, and
to what degree are they more important on the scale from
equally important to absolute dominance. The evaluator
marked the dominance of one criterion above another
on the verbal scale from weak to absolute (extreme)
dominance, using a pairwise comparison table. If one
criterion did not outweigh another, i.e. two criteria were
equivalent in the student’s opinion, the evaluator marked
them as being of equal dominance, writing this fact
in the dominance table as “equilibrium”.

The preferences for sub-criteria (intensity level) were
then defined within the framework of the hierarchical
structure. This was performed by pairwise compari-
son of their importance in relation to the value of each
main criterion, using the Saaty fundamental preference
scale. Verbal opinions about the comparative importance
of the main criteria were quantified by conversion into
numerical scores according to Saaty. The comparative
importance of the sub-criteria was quantified based on
the verbal opinions. Priorities (weights) were then calcu-
lated, local from the interval [> 0, < 1] for each criterion
(Pk) and sub-criterion (Ps), by normalizing eigenvectors
for the comparison matrix. The computed weights allow
the criteria to be ranked according to their importance
in choosing the medical specialty.
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M Results

Each criterion was compared against all others with re-
gard to the main goal for all students from the sample.
The comparison itself was based on the computation of
the geometrical mean for answers from each respective
specialization group.

The following priorities were obtained for the main
criteria. Concerning the choice of medical specialty,
the highest rank was given to “Individual physician’s apti-
tude and expected professional attainment” (P = 0.4748),
with the following sub-criteria: intellectual qualities and
competencies useful in carrying out the specialty, pros-
pects of scientific development at the university, opportu-
nities for professional career in healthcare entities, family
and social expectations. This was followed by “The fea-
tures of the medical specialty” (P = 0.3636). Of the three
analyzed main criteria, the least important was “The pro-
cess of training for the specialty” (P = 0.1616). The sum
of all analyzed priorities in relation to a main goal equaled
to 1 (100%) and the estimated discrepancy coefficients
were lower than 10%, which was the precondition for
further analysis performed with the ‘Super Decisions’
software.

For “Individual physician’s aptitude and expected pro-
fessional attainment”, the highest-ranked sub-categories
were as follows: “Intellectual qualities and competencies
useful in carrying out the specialization” (P = 0.4872)
“Opportunities for professional career in healthcare enti-
ties” (P = 0.2643),“The prospects of scientific develop-
ment at the university” (P = 0.1431),“Family and social
expectations” (P =0.1053).

For the main criterion “The process of training
for the specialty”, the most important sub-category
was “Passion and possibility of independent work”
(P = 0.3738), followed by “Possibility of carrying out
medical procedures” (P = 0.2696), “The authority of
the specialist physician” (P = 0.1596), “The time and
difficulty of obtaining the specialization” (P = 0.1596)
and finally, “The risk of infection” (P =0.0751).

For “The features of medical specialty”, the high-
est priority was awarded to the sub-criterion ‘“Place of
work” (P = 0.3032), followed closely by “Opportunity
to create one’s own medical practice” (P = 0.2243).
The sub-criteria “Expected income”, “Prestige of
the chosen specialty”, “The number and characteristics
of treated patients” were given similar priorities ranging
from P=0.1520 to P=0.1673.

Criteria (Local Priorities — Py) Sub-criteria Local priorities (P;) | Global priorities (P,)
Individual physician’s aptitude and expected | Intellectual qualities and competencies useful
. . . .. . 0.4872 0.2313
professional attainment in practicing the specialty
(P =0.4748) .
The pr‘ospe‘cts of scientific development at 0.1431 0.0679
the university
Opportup}tles for professional career in health- 02643 0.1255
care entities
Family and social expectations 0.1054 0.0501
=10 X=0.4748
The process of training for the specialty The authority of specialist physicians 0.1596 0.0258
(P:=0.1616) o . .
The possibility of carrying out medical 0.269 0.0436
procedures
The risk of infection 0.0751 0.0121
The time needed to acquire specialist skills 0.1220 0.0197
Passion and possibility of independent work 0.3737 0.0604
=10 X =0.1616
The features of the medical specialty Expected income 0.1520 0.0553
Pi=0.3636
P ) Place of work 03032 0.1103
The number and characteristics of patients 0.1673 0.0608
in treatment
Oppgﬂunlty to create one’s own medical 02243 0.0816
practice
The prestige of the chosen specialty 0.1533 0.0557
X =1.0000 =10 X =0.3636
Sum X=1.0

Table I11. The criteria and sub-criteria examined in the process of choosing medical specialty by final year medical students, and

their global priorities.

Source: Own study.
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Consistency indicators (CR) indicating the logical
consistency of verbal pairwise comparisons conducted
in this research study did not exceed 10%, fulfilling
the requirements of Saaty’s method. The eigenvalue ap-
proach of the AHP provides a measure for the consist-
ency of the judgments (consistency ratio), aiming to im-
prove the coherence among redundant judgments [46].
Computation of consistency indicators CR (logical con-
sistency of verbal pairwise comparisons) to the main
criteria and partial sub-criteria provides a measure of
the probability that the pairwise comparison matrix was
filled in purely at random. The number 0.2 says that
there is a 20% chance that the decision maker will an-
swer the questions in a random manner [52]. The incon-
sistency measures the logical inconsistency of judgments
and is useful for identifying possible errors in judg-
ments as well as actual inconsistencies in the judgments
themselves. In general, the consistency ratio should
be less than 0.1 [53]. If the consistency ratio is greater
than 0.1 (10%) then the students have to re-evaluate their
judgments in pairwise comparison matrix until the ratio
is finally less than 0.1 (10%).

Table III lists the local priorities for the main cri-
teria and their sub-criteria. Global priorities for each
sub-criterion are also presented. The local priority for

a criterion indicates the influence on the main objective
of a particular group of factors in the decision-making
process. Thus, for example, the factors in “The fea-
tures of the medical specialty” as a whole account for
36.36% of the choice of medical specialty, while those
constituting “The process of training for the specialty”
account for 16.16%. The local priorities for sub-criteria
shown in Table IV indicate the influence of each of
the sub-criteria on choosing the specialty in the deci-
sion-making process. In this way, for example, “Family
and/or social expectations” have a 10.54% influence on
“Individual physician’s aptitude and expected profes-
sional attainment”, while “Opportunities for profes-
sional career in healthcare entities” account for 26.43%
of “Individual physician’s aptitude and expected pro-
fessional attainment”.

In order to compute the influence of each sub-crite-
rion on the process of choosing a medical specialty, its
global priority was estimated. It is calculated by multi-
plying the local priority for the main criterion by the lo-
cal priority of the given sub-criterion. Thus, for example,
the global priority for “Opportunities for professional
career in healthcare entities” results from the multiplica-
tion of the local priority for “Individual physician’s apti-
tude and expected professional attainment” (P = 0.4748)

Criteria/sub-criteria All students Women Men Surgery Paediatrics
! P, P, P, P, P P, P, P, P, P,

Individual ph)fswlan S aPtltude and ex- 0.475 0.476 0.472 0.232 0.530
pected professional attainment
Intellectual qualities and competencies useful | a7 1 031 | 0493 | 0235 | 0473 0223 0424 0098 0532 0282
in practicing the specialty
The prospects of scientific development at 0.143 | 0.068 | 0.141 | 0.067 | 0.147 | 0.069 | 0.193 = 0.044 | 0.130 | 0.069
the university
Opportunities for professional carcer 0264 | 0126 = 0265 | 0.126 | 0266 | 0.126 | 0270 | 0.063 = 0229 | 0.121
in healthcare entities
Family and social expectations 0.105 | 0.050 | 0.101 | 0.048 | 0.114 | 0.054 | 0.113 | 0.026 | 0.109 | 0.058
The process of training for the specialty 0.162 0.158 0.169 0.117 0.145
The authority of specialist physicians 0.160 | 0.026 | 0.151 | 0.024 | 0.181 | 0.031 | 0.136 | 0.016 | 0.242 | 0.035
The possibility of carrying out medical 0270 | 0.044 | 0265 | 0.042 | 0278 | 0.047 | 0428  0.050 = 0.185 | 0.027
procedures
The risk of infection 0.075 | 0.012 | 0.073 | 0.011 | 0.078 0.013 | 0.049 = 0.006 | 0.068 | 0.010
The time needed to acquire specialist skills 0.122 | 0.020 | 0.118 | 0.019 | 0.131 | 0.022 | 0.087 @ 0.010 | 0.113 | 0.016
Passion and possibility of independent work 0.374 | 0.060 | 0.393 | 0.062 | 0.332 | 0.056 | 0.300 | 0.035 | 0.391 | 0.057
The features of the medical specialty 0.364 0.366 0.359 0.651 0.325
Expected income 0.152 | 0.055 | 0.128 | 0.047 | 0224  0.080 | 0.139 = 0.090 | 0.140 | 0.046
Place of work 0303 | 0.110 | 0328 | 0.120 | 0248 0.089 | 0236 = 0.153 | 0242 | 0.079
The number and characteristics of patients 0.167 | 0.061 | 0.171 | 0.062 = 0.149 | 0.053 | 0.164 | 0.106 | 0.240 | 0.078
in treatment
Opportunity to create one’s own medical 0224 0082 | 0226 | 0083 0216 | 0078 | 0228 0.148 | 0220 | 0.072
practice
The prestige of the chosen specialty 0.153 | 0.056 | 0.147 | 0.054 | 0.163 | 0.059 | 0.233 | 0.153 | 0.158 | 0.051
= 1.0 1.0 1.0 1.0 1.0

Table IV. The local and global weights for criteria and sub-criteria for all of the students, both sexes and in the two specialty most
frequently chosen by medical students of the Medical University (Local priorities — P, Global priorities — Pg).

Source: Own study.
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Model A Model B Model C Model D

The prestige of the chosen The prestige of the chosen Expected income Place of work

specialty specialty

Expected income The number and characteristics of | The number and characteristics of | Characteristics of medical
patients patients procedures

Place of work Characteristics of medical Place of work The number and characteristics of
procedures patients

The possibility of carrying out The risk of a lawsuit Possibility of a professional career | Passion and possibility of inde-

medical procedures pendent work

The risk of infection The time needed to acquire spe- The risk of infection The time needed to acquire spe-
cialist skills cialist skills

Difficulties in acquiring practical | Passion and possibility of inde- The possibility of carrying out Difficulties in acquiring practical

skills pendent work medical procedures skills

Personality traits Family expectations Scientific and teaching work at Personality traits

university

Family expectations Scientific and teaching work at Career aspirations Relationship with the patient
university

Intellectual qualities and Relationship with the patient Family expectations Career aspirations

competencies

Table V. Characteristics of decision alternatives for choosing medical specialty by final year medical students.

Source: Own study.

I Lo Model Model Model Model
Sub-criteria Global priorities (P,) A B C D
Individual physician’s aptitude and expected profes- 0.2313 0.417 0.083 0.083 0.417
sional attainment ’ (0.096) (0.019) (0.019) (0.096)
Intellectual qualities and competencies useful in practicing 0.0679 0.096 0.368 0.368 0.169
the specialty ' (0.007) (0.025) (0.025) (0.011)
The prospects of scientific development at the university 0.1255 0.143 0.143 0.571 0.143
' (0.018) (0.018) (0.072) (0.018)
Opportunities for professional career in healthcare entities 0.0501 0.300 0.300 0.300 0.100
' (0.015) (0.015) (0.015) (0.005)
X =0.4748
The process of training for the specialty 0.0258 0.375 0.375 0.125 0.125
' (0.010) (0.010) (0.003) (0.003)
The authority of specialist physicians 0.0436 0.400 0.100 0.400 0.100
' (0.017) (0.004) (0.017) (0.004)
The possibility of carrying out medical procedures 0.0121 0.375 0.125 0.375 0.125
’ (0.004) (0.002) (0.004) (0.002)
The risk of infection 0.0197 0.100 0.400 0.100 0.400
’ (0.002) (0.008) (0.002) (0.008)
The time needed to acquire specialist skills 0.0604 0.083 0.417 0.083 0.417
’ (0.005) (0.025) (0.005) (0.025)
X =0.1616
The features of the medical specialty 0.0553 0.375 0.0125 0.375 0.125
’ (0.021) (0.007) (0.021) (0.007)
Expected income 0.1103 0.318 0.045 0.318 0.318
’ (0.035) (0.005) (0.035) (0.035)
Place of work 0.0608 0.063 0.313 0.313 0.313
' (0.004) (0.019) (0.019) (0.019)
The number and characteristics of patients in treatment 0.0816 0.083 0.083 0.417 0.417
' (0.007) (0.007) (0.034) (0.034)
Opportunity to create one’s own medical practice 0.0557 0.417 0.417 0.083 0.083
' (0.023) (0.023) (0.005) (0.005)
X =10.3636
MODELS X =1.0000 0.264 0.187 0.276 0.274

Table VI. A comparison of the developed models with regard to all sub-criteria in the process of choice of medical specialty by
final year medical students.

Source: Own study.
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by the local priority of “Opportunities for professional
career in healthcare entities” (P = 0.1431). The calculat-
ed global priority is thus equal to P,= P,x P, P,= 0.4748
% 0.1431 = 0.0679.

The results from Table IV indicate that women and
men use similar criteria in choosing the medical spe-
cialty, as the global priorities for the two groups are
not significantly different. When choosing Surgery as
a specialty, the students rated the criteria “Possibility
of creating one’s own medical practice”, “Prestige of
the chosen specialty” and “Place of work™ most highly.
When choosing “Pediatrics”, the respondents chose “In-
tellectual qualities and competencies useful in practicing
the specialty”, “Opportunities for professional career
in healthcare entities” and “Place of work”.

Decision alternatives (models of choice) were then
developed. To determine what guides final year medi-
cal students in their choices of medical specialty, four
hypothetical models (decision alternatives) were de-
veloped based on available literature. These were con-
structed based on the three most significant sub-criteria
from each group of main criteria. The following mod-
els of choice of medical specialization were proposed
(see Table V).

Criteria of the Model A have been discussed by [22,
33, 37], of Model B by [12, 27, 36], of Model C by [12,
13, 37], and of Model D by [22, 27]. To choose the best
model, all models were compared with each other with
regard to all 15 sub-criteria present in the hierarchy tree
(Table VI).

The AHP method was found to provide an objec-
tive way of choosing the best alternative. Of the four
examined models, the most suitable for choosing medi-
cal specialty was found to be Model C, followed close-
ly by Model D and then Model A, with Model B being
the least suitable (Figure 3).

0,30

0,25

0,20 -

0,15 -

0,10 -

0,05 -

1 1
MODEL B

0,00

MODEL A MODEL C MODEL D

Figure 3. 4 comparison of global models of medical specialty
by final-year medical students.

Source: Own study.

B0 Discussion

The choice of specialty by medical students is a multi-
dimensional process including many factors. Statistical
analysis showed that the chosen criteria and sub-criteria
influence the choice regardless of age or sex. The most
important criterion for choosing the specialty was “Indi-
vidual physician’s aptitude and expected professional at-
tainment”, followed by “the features of the medical spe-
cialty”, with “The process of training for the specialty”
being the least significant. The results imply that evaluat-
ed medical students are most concerned about the devel-
opment of their own personality traits, and the fulfillment
of their intellectual abilities and aspirations when choos-
ing a specialty. This was also reflected in the students’
choice of sub-criterion “Intellectual qualities and com-
petencies useful in practicing the specialty”. In addition,
“Place of work” and “Opportunity to create one’s own
medical practice” influenced their choices strongly. In
sub-criteria of “the process of specialty training”, the re-
spondents emphasize ‘“Passion and chance to work inde-
pendently”, although it was the least important option.
It can be assumed that personal development, independ-
ent work and the chance to open a private practice had
the greatest influence on choosing the specialty.

Surgery and Pediatrics were declared as the most in-
teresting medical specialties. Those preferring Surgery
chose “Opportunity to create one’s own medical prac-
tice”, “The prestige of the chosen specialty” and “Place
of work” as the most influential criteria for their decision.
Whereas for those interested in Pediatrics, most impact-
ing factors were the development of “Intellectual quali-
ties and competencies useful in practicing the specialty”,
“Opportunities for professional career in healthcare en-
tities” and “Place of work”. What is more, of the four
models of specialty preference analyzed, the highest
priority was achieved by the one whose most impor-
tant criteria were “Opportunities for professional career
in healthcare entities”, “Place of work”, “Opportunity
to create one’s own medical practice” and “Expected in-
come”. It indicates that when making a specialty choice,
medical students regard working conditions and eco-
nomic factors as the most significant factors.

Our results partly confirm those of Taiwanese re-
searches [41] and [42] in that “Individual physician’s ap-
titude and expected professional attainment” was given
the greatest importance, followed by “The features of
the medical specialty” and “The process of training for
medical specialty”. Medical students regard personal de-
velopment, position at work and opportunity for promo-
tion as having the greatest influence when choosing their
specialty. However, while the third most important fac-
tor in the Taiwanese study was “Lifestyle after comple-
tion of training”, our study found it to be “Passion and
possibility of independent work™ followed by “Place of
work”. It can be assumed that for all of the students, both
in Taiwan and in Europe, personal and career develop-
ment are significant factors when considering specialty
preferences. However, lifestyle after training comple-
tion did not appear to be as important among the group
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of Polish (European) students, who instead emphasized
their passion for the work and a need for independent
activity during specialty training. This may reflect both
differences in economic status of doctors in Taiwan
and in specialty training process. It could be supposed
that the Taiwanese students perceive doctors as having
a satisfying income, secure and stable jobs which satisfy
their needs, and therefore their interest in lifestyle after
training appears more important. Otherwise, the process
of training may generally give them more independent
work whereas in Poland independence during training
might be something expected by students. However, this
assumption would need further research.

Although some studies based on Taiwanese students
have found expected income and the possibility of open-
ing a private practice to be not as important as expected
[41,42] other studies have shown that the potential fi-
nancial rewards after obtaining medical specialty are of
high importance to students [12, 13, 37]. Our findings
indicate that financial rewards are of high importance
to this studied group: Future revenue and the possibility
of opening a private practice, which brings supplemental
income, were mentioned as essential criteria, followed
by such factors as “Opportunities for professional career
in healthcare entities” and “Place of work”. In Poland,
expected income is still a major issue for future doctors
since the health system is underfinanced and salaries do
not allow an acceptable standard of living to be achieved
by working at only one position.

While the most preferable specialties in the present
study were Surgery and Pediatrics, Wang et al. found
them to be Internal Medicine and Surgery, with Pediat-
rics in the third place [42]. The students in the present
study gave “Opportunity to create one’s own medi-
cal practice”, “The prestige of the chosen specialty”
and “Place of work” as the most influential criteria for
choosing Surgery, and “Intellectual qualities and com-
petencies useful in practicing the specialty”, “Opportu-
nities for professional career in healthcare entities” and
“Place of work” when choosing Pediatrics. In contrast,
Wang et al. [42] report that students marked Personal
intelligence/ability preference, Career opportunities and
Lifestyle after completion of training as the most impor-
tant criteria for Surgery, and Personal intelligence/abil-
ity preference, Career opportunities and Work indepen-
dently after the training while when choosing Pediatrics.
In the present study, students preferring surgery seemed
more concerned about additional income, prestige and
place of work compared to development of their per-
sonal traits, career and lifestyle in Wang et al. [42] It can
be assumed that these variations are due to differences
in economic status of doctors, which is probably much
lower in Poland, resulting in students focusing more on
economic issues than personal development and life-
style. Our results are consistent with previous findings
indicating that Surgery residents are more likely to be
interested in modern technology, prestige and higher in-
come [29]; however, these studies were not based on an

AHP approach. On the other hand, respondents prefer-
ring Pediatrics emphasized the development of intellec-
tual abilities, career and place of work in both the pre-
sent study and that of Wang et al. [42]. These similarities
may occur because of the close resemblance in the work,
the personality of those preferring Pediatrics [54] or
the similarity of the financial rewards. However, this
would need further research.

The use of AHP allowed detailed results to be ob-
tained, which have scientific significance and practical
value for the both University and health care in general.
The results show not only the most important factors in-
fluencing choice of specialty but also the relative weight
of each factor. This knowledge may be valuable for young
physicians when making their decisions for a profession-
al career, and for public services to assure the availabil-
ity of an appropriate number of specialists in all medical
domains. It could be used in medical career counseling,
and may be used by government services to create strate-
gies encouraging, supporting, and fostering student inter-
est in specializing in under-supplied medical specialties.
This study also provides the opportunity for further re-
search on other factors and models influencing choice of
specialty, as well as on the differences between countries
in this regard. It also shows the possible applications of
the AHP method in similar studies.

This study has some limitations. The group of exam-
ined students is quite small. It was planned and carried
out with participation of sixth-year students attending
one medical university, which restricts the possibility of
generalizing the conclusions for the whole population
of medical students in Poland or in Europe. However,
the small size of the group was the result of the long
interviewing procedure carried out with the students.
In addition, the number of compared factors was above
nine, which raised the probability of false responses; ide-
ally this number should be between five and nine.

To conclude, the criteria examined in the study influ-
ence the choice of medical specialty to various degrees.
When choosing medical specialties, students marked such
qualities as personality, intellectual potential and aspira-
tions as being the most important. What is more, the em-
ployed model found the most important criteria for choos-
ing specialty to be “Opportunities for professional career
in healthcare entities”, ‘“Place of work”, “Opportunity
to create one’s own medical practice” and “Expected in-
come”. These results not only indicate which factors have
the greatest influence on the choice of specialty but also
suggest incentives that could be created to promote the de-
velopment of their interests and influence their choice of
medical specialty. Understanding the factors influencing
the choice of medical specialty by students enables work-
force planning to meet local and national healthcare needs
and helps develop the educational process. This under-
standing is particularly important for Poland, as it has one
of the most expensive medical education systems, with
many of the graduates emigrating to western Europe after
their course.
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