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INTRODUCTION

The medical field is expanding rapidly in the direction of meticulous specialization and 
fine fragmentation of knowledge, research, technology, methods, diagnosis, and treatment. 
Medical specialization options have diversified and expanded since the gradual development 
of the modern specialty system in the 19th century,[1] which in some cases reached staggering 
numbers, as in the case of the United States medical training system, where more than 150 
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specialties are accredited by the American Board of Medical 
Specialties.

Global and regional statistics indicate that most medical 
graduates go on to pursue specialist training rather 
than practice general medicine after obtaining their 
license.[2,3] According to the latest data, the Republic of 
Sudan has more than 66 medical schools, with around 5000 
doctors graduating every year,[4] while the Sudan Medical 
Specialization Board currently enrolls over 4000 residents in 
more than 33 different specialties.[5]

The progressing nature of the field necessitates a 
well-adjusted, practical distribution of physicians among 
specialties to achieve quality healthcare. Certain specialties 
face persistent workforce shortages, and some are highly 
competitive and oversaturated. Understaffed specialties will 
inevitably encounter difficulties in health-care provision 
and scientific progress, and overstaffed specialties will lead 
to financial implications and suffer health-care provision 
obstacles such as increased competition for jobs and reduced 
opportunities for professional development.

Each specialty offers a diverse spectrum of trade-offs that befits 
the variable preferences of physicians. While some specialties 
are considered to be high demanding and stringent, like in the 
case of orthopedic surgery and emergency medicine,[6,7] they 
still endure significantly high enrollment competition rate.[8] 
On account of this, it is evident that individual factors play a 
key role in the process of specialty selection.

The decision to undergo a particular specialty training is 
fundamentally unstable and depends on many influencing 
factors. This decision reshapes the lives of physicians 
and impacts the performance of the medical specialties. 
Ultimately, the impact can be far-reaching and affect 
society as a whole. To achieve optimal health care across all 
specialties, we must look for the factors that influence this 
decision and seek to optimize accordingly.

Less is known about the role of socioeconomic factors in 
shaping the career choices of medical graduates, particularly 
in terms of their choice of medical specialty. In this study, 
we investigate the potential role of socioeconomic factors in 
influencing the career trajectories of future physicians, health 
system in general. Ultimately, this research has the potential 
to inform efforts to promote greater diversity, equity, and 
practicality within the medical specialty domain.

MATERIAL AND METHODS

This is a cross-sectional and descriptive study.

Instruments

We utilized an online-based 32 items questionnaire. The 
questionnaire was divided into four sections. The first 

section was concerned with the demographic data of the 
participants.[9] The second section included questions about 
the principle socioeconomic indicators and a pre-tested, 
modified Kuppuswamy scale that we adjusted to match the 
consumer price index in Sudan to represent and categorize the 
income scale.[10-12] The third section contained the components 
of MacArthur Scale of Subjective Social Status.[13] Finally, the 
fourth section investigated the educational particulars and the 
details of specialty selection process and decision.

Sampling criteria, study subjects and data collection

Data collection was performed through an online-
based simple random sampling, and the sample size was 
calculated for a 95% confidence level while taking the 
design effect into account. Sample size was calculated 
using the sample size formula for estimating a proportion 
(n = Z2*p*(1-p)/E2 = 1.692*0.5*(1–0.5)/0.052 ≈ 385). We 
circulated the questionnaire using invitational messages 
distributed through email and social media to Sudanese 
doctors who did not enroll in a specialty training program. 
The questionnaire distribution and data collection were 
carried out by collaborators allocated to each state in Sudan. 
The data were collected from January 2023 to April 2023. The 
questionnaire was online-based, and participation was fully 
voluntary. Participants were permitted to respond in their 
own time and privacy. The study protocol was reviewed and 
approved by the Research Ethics Committee of the University 
of Sinnar (Approval No. 3227 SN-RE) in accordance with the 
ethical standards outlined in the Declaration of Helsinki. 
All participants provided informed consent before their 
inclusion in the study.

Analysis of data

Data were collected using Microsoft Excel software and all 
statistical analyses were performed using IBM Statistical 
Package for the Social Sciences statistics software, version 29. 
After categorizing the qualitative questions, descriptive 
statistics were utilized to summarize and illustrate the result 
variables. To identify and demonstrate the relationship 
between the relevant outcomes and various socioeconomic 
and demographic variables, bivariate analysis with Pearson 
correlation and Chi-square independence test was used. 
P < 0.05 was deemed statistically significant.

RESULTS

Study sample

A total of 389 respondents completed the questionnaire, of 
which 58.87% (n = 229) were female and 41.13% (n = 160) 
were male. All of the participants were Sudanese with diverse 
ethnic backgrounds. The majority of the participants were 
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internship physicians (67.8%, n = 264), while the rest were 
general practitioners (32.2%, n = 125). The most significant 
demographic characteristics of the participants are shown in 
Table 1.

Socioeconomic status indicators

All study participants have at least a bachelor’s degree, and 
some possess master’s degrees (16.9%, n = 66). Bachelor’s 
degree was the most common highest education level 
attained by the fathers of the participants (22.6%, n = 88), 
with 11.3% (n = 44) reported a PhD, while only 1.5% (n = 6) 
were reported to be illiterate. Secondary school was the most 
common highest educational level among the participants’ 
mothers (34.2%, n = 133), bachelor’s degree being second 
(25.2%, n = 98), while 2.8% (n = 11) reported illiteracy of the 
mother. Educational data are further detailed in Table 2.

Most of the respondents are living in a house owned by their 
nuclear family (69.9%, n = 272), (8.2%, n = 32) live with 
their extended family, (12.1%, n = 47) pay rent, while (3.9%, 
n = 15) do not have a permanent residence. The number of 
individuals that reside within the participants’ household 
ranged from 2 to 25 people with a mean of 7.50. Housing 
data are further detailed in Table 3.

Among the married and divorced respondents, 8.5% 
(n = 33/389) reported having children. Most of the 
participants do not have a medical insurance (71.2%, n = 277).

Household income ranged from 10,000–30,000 Sudanese 
Pound (SDG) to >1,000,000 SDG. The most common income 
range was (201,000–400,000 SDG) accounting for 20.3% of the 
sample. Personal income ranged from 10,000–30,000 SDG to 
>1,000,000 SDG, with the range (10,000–30,000 SDG) being the 
most frequently reported (58.9%, n = 229). Furthermore, 17.5% 
(n = 68) of respondents are the sole source of income in their 
household. Table 4 provides additional details on income data.

Kuppuswamy scale findings

Kuppuswamy scale is a SES measurement tool that is based 
on a composite score that takes into account education and 
occupation of the head of the household as well as with 
the family’s monthly income producing a score that ranges 
from 3 to 29, which, then, is used to classify the populations 
studied into high, medium, and low SES.[10] Table 5 illustrates 
the modified Kuppuswamy scale that we utilized in this 
study. The mean Kuppuswamy score of the participants was 
15.17 with a range of 5–29 and a standard deviation of 6.68.

Subjective socio-economic status findings

The MacArthur Scale of Subjective Social Status is an 
extensively validated subjective SES measurement tool that 
depicts social status as a 10 steps ladder, asking individuals 

Table 1: The demographic characteristics of the participants.

Percent/Frequency

Age
Mean 25.76
Range 22–37

Gender
Male 45.5/177
Female 54.5/212

Ethnicity
Western tribes 39.1/152
Central tribes 19.3/75
Northern tribes 18.8/73
Southern tribes 13.6/53
Eastern tribes 9.3/36

Residence
Urban 63.7/248
Rural 36.3/141

Marital status
Single 87.7/341
Married 11.1/43
Divorced 1.3/5

Job title
Internship physician 67.8/264
General practitioner 32.2/125

Table  2: The educational characteristics of the participants and 
their parents.

Percent/Frequency

Level of participants’ highest education
Bachelor’s degree 83.0/323
Master’s degree 17.0/66

Level of father’s highest education
Bachelor’s 22.6/88
Secondary school 21.1/82
Master’s degree 12.9/50
Diploma 12.1/47
PhD 11.3/44
Primary school 10.0/39
Middle school 4.6/18
Khalwa (Elementary Islamic school) 3.9/15
Illiterate 1.5/6

Level of mother’s highest education
Secondary school 34.2/133
Bachelor’s 24.9/97
Middle school 10.5/41
Diploma 8.7/34
Primary school 6.7/26
PhD 5.1/20
Master’s degree 3.9/15
Khalwa (elementary Islamic school) 3.1/12
Illiterate 2.8/11

to rank themselves on this ladder relative to the society to 
obtain a score from 1 to 10.[13,14] The scores mean was 4.28 
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with a range of 2–9. The most frequent score was 6 (43.18%, 
n = 168).

Specialty selection

Of all the participants, only two respondents reported the 
lack of clear decision concerning specialty selection at the 
moment. None of the physicians chose general practice as a 
future career path.

Most of the respondents chose more than one specialty 
as a possible career choice (65.63%, n = 254/387). Non-
surgical specialties were chosen more frequently (72.09%, 
n = 279/387), as opposed to surgical specialties (27.91%, 
n = 108/387). The most prevalent chosen specialties as 

mainline choice were internal medicine (n = 161), pediatrics 
(n = 113), and obstetrics and gynecology (n = 102).

Some physicians were able identify their subspecialty choices 
(30.84%, n = 120/387). Most of which have chosen non-
surgical specialties as their specialty of preference (70.00%, 
n = 84/120). Most of the respondents reported having 
uncertainties and doubts regarding their specialty decision 
(68.99%, n = 267/387). Almost half of the participants have 
changed their specialization choices at least once through 
their college years (52.18%, n = 203/389), while few changed 
their choices after graduation.

The reasons behind the specialty choice differed greatly 
between the physicians, with salary, work/life balance, and 
clinical interest being the most common reported reasons 
(n = 301, n = 260, n = 242, respectively). Table 6 shows the 
frequency analytics of the participants’ rationale behind their 
specialization decision in further detail.

Table 3: The housing conditions of the participants.

Percent/Frequency

Housing terms
Owned by the nuclear family 69.9/272
Rented 12.1/47
The extended family’s house 8.2/32
No Permanent residence 3.9/15
Friend’s residence 3.1/12
Rent without payment 2.8/11

Number of people in the household
Mean 7.50
Range 2–25

Table 4: Income data of the participants.

Percent/Frequency

Personal income range
10,000–30,000 58.9/229
31,000–50,000 12.9/50
51,000–80,000 13.6/53
81,000–120,000 9.3/36
121,000–150,000 2.1/8
151,000–200,000 2.6/10
>1,000,000 0.8/3

Household income range
10,000–30,000 13.6/53
31,000–50,000 2.3/9
51,000–80,000 6.9/27
81,000–120,000 13.1/51
121,000–150,000 14.7/57
151,000–200,000 17.5/68
201,000–500,000 20.6/80
501,000–>800,000 6.2/24
>1,000,000 5.1/20

The household’s source of income
The participant alone 17.5/68
Members of the nuclear family 74.8/291
Members of the extended family 7.1/28
Government assistance program or/charity 0.5/2

Table 5: Modified Kuppuswamy scale.

Score

Education of head of family
PhD or post Doctorate 7
Graduate or postgraduate 6
Intermediate or post high school diploma 5
High school certificate 4
Middle school certificate 3
Primary school certificate 2
Literate 1

Occupation of head of family
Profession 10
Semi-profession 6
Clerical 5
Skilled worker 4
Semi-skilled worker 3
Unskilled worker 2
Unemployed 1

Monthly income of family
>1,000,000 12
501,000–>800,000 10
201,000–500,000 8
151,000–200,000 6
121,000–150,000 5
81,000–120,000 4
51,000–80,000 3
31,000–50,000 2
10,000–30,000 1

Total score

Socioeconomic class
Upper 26–29
Upper middle 16–25
Lower middle 11–15
Lower upper 5–10
Lower <5
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The associations between the demographic and 
socioeconomic status indicators and specialty 
preferences

Female physicians exhibited a significant tendency toward 
choosing obstetrics and gynecology, and pediatrics as 
their main line future career preference, while male 
physicians were more abundant among those who are 
willing to specialize in surgical specialties, as illustrated in 
Figures  1 and 2 (P=.000579, P ≤ 0.01 respectively). There 
was no significant relationship between age nor ethnicity and 
chosen specialties. The majority of the married and divorced 
physicians chose family medicine and/or its’ branches as 
their specialty of interest (P ≤ 0.01).

Family income was found to be associated with the rationale 
of the physicians behind their specialization path decision, 
where we found that those with family income below mean 
have salary as their main reason behind their decision while 
the ones whom reported family income above mean had 
clinical interest/stimulation and work/life balance as their 
main reason along with other reasons (P ≤ 0.01). The majority 
of the physicians who were able identify their subspecialty 
choices had higher family income.

The associations between Kuppuswamy scale findings and 
specialty preferences

Obstetrics and gynecology and family medicine were found 
to be significantly associated with below mean Kuppuswamy 
score (P = 0.010359) and surgical specialties were associated 
with relatively high score (P ≤ 0.01). Most of the physicians 
whom were able to identify their future subspecialty and 
further choices had above mean scores (P = 0.022179). 
Salary and work/life balance as reasons behind the 
physicians’ specialization decision were associated with 
physicians with blew mean scores (P = 0.015037). Figure 3 
illustrates the significant associations between mean 
Kuppuswamy scores and different main line specialization 
choices.

Figure  1: The distribution of genders among surgical and non-
surgical specialties.

Figure  2: The distribution of genders among obstetrics and 
gynecology and pediatrics as main specialty path.

Figure  3: Specialties with significant associations with mean 
Kuppuswamy scores.

The association between the subjective socioeconomic 
status and specialty preferences

Most of the physicians with above mean subjective 
socioeconomic status (SES) chose surgical specialties as their 
main preference (P = 0.036596). Family medicine, obstetrics 
and gynecology, and pediatrics as main line preferences 
were found to be significantly associated with below mean 
subjective SES (P = 0.041828).

DISCUSSION

Specialization in the practice of medicine became an essential 
obligation to compensate and manage the great expansion of 

Table 6: The participants’ reasons for their specialty choice.

Frequency

Salary 301
Work/life balance 260
Clinical interest/stimulation 242
Practice and patient characteristics 232
Job market 211
Research 168
Social status 142
Duration of training 83
Elder’s wish or recommendation 66
Practice expenses 13
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medical knowledge and technologies. Since the unification 
of medicine with surgery, the medical field, like other 
scientific fields, is heading toward the direction of increasing 
specialization of labor, knowledge, and expertise.

Specialization conveys fundamental advantages to the 
medical practice, including higher quality care and focused, 
thus more efficient medical research. However, some 
scholars find the rapid increase in specialization to have 
potential serious drawbacks, challenges and limitations 
like the fragmentation and discontinuity of care, higher 
healthcare costs, coordination difficulties between 
specialties, and increased length and cost of training.[3] As 
our study illustrated, almost all of the physicians are willing 
to undergo specialty training instead of practicing general 
medicine or providing primary health care in general, which 
coincide with a lot of recent regional and national studies 
that discovered a significant decline in the number of general 
practitioners despite the rising number of physicians.[15,16]

The diversity and variance of specialization options inevitably 
result in differing degrees of favorability and preference 
among physicians along with their individual circumstances. 
Specialization preferences influence workforce staffing and 
consequentially, the quality and development of particular 
specialties. Specialization trends vary from one country to 
another, and sometimes from region to another within the 
same country. Obstetricians and gynecologists are in limited 
supply in Ireland, whereas anesthesiologists and psychiatrists 
are in low supply in Bulgaria and Turkey,[17] and the United 
States of America is facing severe shortages in critical care 
medicine and endocrinology among other specialties that are 
overstaffed in other countries.[18]

Undertaking a certain specialty as an ultimate career 
development path is governed by numerous variables that 
scholars are still trying to identify and find methods to 
control. One study found that a potential specialization 
preference was expressed by less than half of the students 
40.2%, while, in our study, only 0.5% of physicians did not 
express any preference, which can be attributed to factor of 
seniority, which the aforementioned study found that senior 
students and having background about specialties were the 
significant factors for career choices.[19]

Gender appears to be a major factor in specialties’ workforce 
distribution as we found in our study that female physicians 
exhibited a significant association with choosing obstetrics 
and gynecology, and pediatrics as their main line future 
career preference while majorly male physicians prefer 
surgical specialties. This coincides with the findings of a study 
concerning gender segregation in medical specialization 
in the United States of America, where they found that the 
fields of pediatrics and obstetrics and gynecology are female 
dominant, while surgical specialties are male dominant. 
They also found a strong negative correlation between the 

presence of female physicians in a specialty and its salary, 
which concur with our findings.[20]

In this study, we found that salary, work/life balance, and clinical 
interest were the most common reasons the physicians’ specialty 
decision. Another study found that medical students tend to 
consider lifestyle factors more than other factors when choosing 
a specialty and the majority of which usually choose specialties 
that allow the physician to control the number of hours devoted 
to practicing the specialty.[21] Salary being the most prominent 
influencer in specialization raises many questions about the 
possibility of a major role of countries economic status and 
salaries system in physicians’ specialty selection decision. One 
study found that the number of working hours, the duration of 
training, observed covariates, and unobserved skill differences 
do not explain the difference in average annual income between 
specialists and general practitioners.[22]

Some studies sought novel approaches to identify the 
factors behind the specialty selection decision, with some 
of them succeeding in discovering significant associations. 
Carol Elam applied Holland’s theory of vocational 
personalities and work environments to find patterns of 
vocational personalities in various specialty decisions 
among medical students. Elam found that Investigative 
and Realistic students tend to choose surgical specialties as 
future careers and fewer Artistic and Social students tend 
to do so, while Realistic and Enterprising personalities tend 
to select radiology, among other findings.[23] Another study 
utilized marketing research models to examine the specialty 
selection process to find that male medical students 
considered surgical specialties to be interesting and 
challenging while deeming pediatrics and family medicine 
to be “boring.” They also found that 70% of female students 
responded that the ability to have a manageable lifestyle was 
the most important selection criterion, and the majority of 
which chose obstetrics and gynecology to be their specialty 
if choice.[24]

Internal medicine was the most frequently chosen specialty 
as a possible main line career path. This could be explained 
by the fact that internal medicine is a generalized specialty 
that provides training in multiple specialty departments and 
represents a base ground for further particular specialization 
later on.

We found in this study that both subjective and objective SESes 
have significant associations with the physicians’ specialty 
preferences. The physicians who chose surgical specialties 
had higher scores in both Kuppuswamy and subjective SES 
scales, while physicians who chose family medicine and 
obstetrics and gynecology had below mean scores in both 
scales. We attribute those findings to the cost of training, the 
adjustability to modifiable lifestyle factors and the potentiality 
of practicing privately in family medicine and obstetrics and 
gynecology, which might also explain the load of the married 
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and divorced physicians choosing family medicine as their 
main specialty choice as shown in our study.

CONCLUSION

As the results of this study shows, the demographic and 
socioeconomic factors have a potent impact on physicians’ 
decisions on their future specialization paths. Identifying 
the significance and magnitude of such factors will facilitate 
an impartial and practical distribution of physicians on 
different specialties through the adjustment of specialties’ 
characteristics to match to variables that affect the physicians’ 
specialty selection decision.
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