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ABSTRACT  

 

Introduction: The number of doctoral programs in medical sciences and health professionals trained for clinical 

research is scarce, particularly in South America. The aim of this study was to describe the results of a doctoral 

program in medical sciences (DPMS) in a public South American university. Methods: It’s an observational study. 

All cohorts in the program from 2008 to 2020 were included in the analysis. Outcome variables were graduation 

rate and scientific productivity of graduates in terms of publications in WoS and Scopus journals databases. Other 

variables of interest were student´s biodemographical and academic characteristics, and faculty members (n=11 

professors) productivity (WoS and Scopus publications), Descriptive statistics were applied. Results: During the 

evaluation period 211 professionals applied to the DPMS program, 52 were accepted (24.6% acceptance rate), and 

18 graduated (graduation rate of 58.1%). Graduate productivity was 160 papers (123 in WoS database and 44 in 

Scopus), adding up to an average of 9.2 publications per graduate. Median graduation time was 49 months. Faculty 

members´ (n=11) productivity totaled  474 scientific articles between 2016-2020 (450 in WoS database journals 

and 24 in Scopus database journals), adding up to an average of 40.9 publications per faculty member during that 

time period, the equivalent of an average of 8.2 publications per academic per year. Conclusion: The results of a 

recent but consolidated PhD program in medical sciences are presented. We emphasize the acceptance and 

graduation rate, and the scientific productivity of both graduates and faculty members. 
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INTRODUCTION 

 

A Doctor of Philosophy (PhD) is the highest 

academic degree that is conferred by universities, it 

is awarded following a course of study and having 

thorough knowledge of the academic field 

researched. However, a small number of healthcare 

professionals pursue doctoral studies for research 

training. These professionals are expected to 

participate in biomedical research and academic 

careers, as well as seek an opportunity to play a 

significant role in research and clinical practice [1]. 

Nevertheless, there is a limited number of doctoral 

programs for healthcare professionals in South 

America. 

By way of illustration, in Chile there are only four 

doctoral programs with the specific designation of 

“Medical Sciences” (DPMS): Universidad de Chile 

(since 1993), Pontificia Universidad Católica de 

Chile (since 1995), Universidad de La Frontera 

(since 2008), and Universidad Austral de Chile 

(since 2010). Yet, even when the above programs are 

considered, the academic offer for DPMS in the 

country is only 1.8% [2-5]. Universidad de Chile 

offers a program whose objective is to train a 

specialist physician and simultaneously offer a 

doctoral degree in medical sciences [6]; The 
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programs offered by the Pontificia Universidad 

Católica de Chile, and Universidad Austral de Chile 

are geared toward biomedicine [7,8]; and 

Universidad de La Frontera DPMS, which is 

uniquely designed for clinical research using 

formative assessment tools of evidence-based 

medicine and translational research. It is a 

multidisciplinary program, encompassing all areas 

of medical sciences, including basic sciences, with 

an important emphasis on the methodological 

aspects of clinical research. The faculty members 

and collaborating professors are part of the Faculties 

of Medicine and Dentistry [9]. The goal of this 

DPMS is to train critical thinkers to lead research 

teams in medical sciences, while generating original 

ideas and experiences specifically related to high 

priority health issues [9]. 

There are few comparable programs throughout 

South America, and they are offered namely in Sao 

Paulo, Rio de Janeiro in Brazil and Buenos Aires, 

Argentina. One of these programs, and somewhat 

similar is the Postgraduate Program on Evidence 

Based Medicine by Escola Paulista de Medicina, 

Universidade Federal de São Paulo, which has been 

in place since 1996 [10]. 

In 2016, we published the first results of our DPMS, 

based on 8 years of uninterrupted work [11], which 

was based upon the consolidation of a Master’s in 

Medical Sciences program, created in 2004. 

The aim of this study was to describe the results of a 

DPMS in a public South American university. 

 

METHODS 

 

The aim of this article was to describe the results of 

a DPMS in Chile. It was written following the 

MInCir initiative for the reporting of descriptive 

observational studies [12]. 

- Design: Descriptive observational. 

- Center: Doctoral Program in Medical Sciences. 

- Participants: DPMS students and members of 

the doctoral faculty. 

- Inclusion-exclusion criteria: All the program 

cohorts from 2008 to 2021 inclusively were 

incorporated. There were no exclusion criteria. 

- Sampling: Non-probabilistic sampling. No 

sample size was estimated because it was 

worked with the entire population in this study. 

- Variables: Outcome variables were graduation 

rate and scientific productivity of graduates, 

measured by publications in journals of Web of 

Science by Clarivate Analytics (WoS), and 

SCOPUS by Elsevier databases journals. Other 

variables of interest were general characteristics 

of the students (age, sex, origin, profession, 

previous graduate education, number of years of 

formal university education); productivity of the 

members of the doctoral staff (publications in 

the same databases); and publications quartiles. 

- Program curriculum: The curriculum program 

consists of a total of 246 credits (6881 total 

hours), 125 for subjects and 121 for the thesis 

(an intermediate master’s degree is not 

considered). The program´s duration is a 

minimum of 8 semesters of full-time work. 

Program subjects are as follows: Foundations of 

Medical Sciences I and II, Foundations of 

Clinical Research I and II, Biostatistics I and II, 

Introduction to the development of projects and 

presentation of results, Qualitative analysis of 

biomedical literature, Bioethics, 

Experimentation with biological material, 

Electives 1 and 2, seminars and research units, 

and degree thesis. The research lines of the 

program are concentrated in 3 areas: human 

pathology, human and experimental 

morphology; and human reproduction. 

- Definitions: Graduation rate is obtained from 

the ratio between the total number of graduates 

and total number of students able to graduate in 

the same period (students who have not yet 

fulfilled their training plan are not considered). 

- Follow-up: A follow-up of the graduates was 

carried out to ascertain their employment 

situation once they completed the program and 

returned to work full-time. 

- Statistics: Using the Stata 11.0 statistics 

package, an exploratory analysis of the data was 

performed, and descriptive statistics were 

applied with calculation of percentages, 

measures of central tendency and dispersion. 

- Ethical principles: Identity of all the 

participants (students, graduates, and 

academics) was masked by coding each one. 

- Ethics Statement: The study was approved by 

an institutional review committee and subjects 

gave informed consent. 

 

RESULTS 

 

General description of the sample:  a total of 211 

professionals applied to the DPMS program; 52 were 

accepted (24.6% acceptance rate). The student 

average age was 35.3±7.7 (25 to 59) years; 51.9% 

were male. The average number of years of formal 

university studies was 11.5±1.5 (6 to 12) years; and 

the most common professions were physicians and 

dentists (61.5%). Thirty-one students (59.6%) had a 

master’s degree; and 27 (51.9%), a medical or dental 

specialty. Seventy-six point nine of the students were 

from Chilean universities, and the remaining 23.1% 

from international universities. Biodemographic 

variables and student characteristics are described in 

Table I. 
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Table I. Characteristics of students during the period of 

the study (2008-2021). (N = 52) 
Variable Nº % 

Profession 

  Physician  

  Dentist 

  Physiotherapist 

  Pharmacist 

  Dietician 

  Medical technician 

  Others * 

 

18 

14 

5 

4 

3 

2 

6 

 

34.6 

26.9 

9.6 

7.7 

5.8 

3.8 

11.6 

Graduate studies** 

  Magister 

  Specializations 

  Both *** 

  Neither  

 

27 

31 

14 

7 

 

51.9 

59.6 

26.9 

13.5 

Origin 

  U. de La Frontera 

  U. de Chile 

  U. Concepción 

  U. de Cuenca (Ecuador) 

  U. Talca 

  U. Austral de Chile 

  U. Central del Ecuador 

  Others **** 

 

9 

8 

8 

6 

4 

3 

3 

11 

 

17.3 

15.3 

15.3 

11.6 

7.7 

5.8 

5.8 

21.2 
* Other:  Psychologist, veterinarian, statistician, biologist, 
midwife, and speech therapist (one of each). ** Graduate studies: 

Previous graduate education (the sum is greater than 52, as some 

had a specialty and a Magister’s degree). Medical or dental 
specialization. *** Both: Magister’s, medical or dental 

specialization. **** Others: Pontificia Universidad Católica and 

Universidad Mayor (two of each). Universities: Particular de Loja 
(Ecuador), Autónoma de Chile, Católica de la Santísima 

Concepción, Finis Terrae, de Los Lagos, San Sebastián, and 

Tarapacá (Chile); one of each. 
 

Analysis of groups and subgroups: Eighteen 

students graduated, indicating a graduation rate of 

58.1% (18/30, which represents 1.8 graduates per 

year). Of these, 94.4% are involved in academic 

activities in their originating institutions and have 

been completely reintegrated. 

The graduates’ productivity was 160 papers during 

their stay in the program (123 in WoS database 

journals and 44 in SCOPUS database journals), 

totaling an average of 9.2 publications per graduate 

in the 2008-2020 period, which distribution by 

quartile is shown in Figure 1. Mean graduation time 

was 51.4 months and publications per year ratio was 

2.29 (Table II). 

 

 

 

 

 

 
Figure 1. WoS publications of graduated distributed by 

quartiles. 

 

At the same time, productivity for members of the 

Doctoral faculty (n=11), was 474 scientific articles 

in the 2016-2020 period (450 in WoS database 

journals and 24 in Scopus database journals), 

corresponding to an average of 40.9 publications per 

academic faculty member in the 2016-2020 period 

(Table III). This translates to an average of 8.2 

publications per academic per year, with an impact 

factor average of 4.5±2.0, and 39.8% of articles in 

Q1-Q2 (Figure 2).   

 

 

 

 

 
 

 

 

Figure 2. WoS publications of members of doctoral 

cloister distributed by quartiles between 2016 and 2020. 
 

Twelve students (23.1%) were eliminated from the 

program during the study period. Some abandoned 

the program for personal and/or family reasons (7 

cases, 58.3%), the remaining were eliminated for 

poor academic performance (5 cases, 41.7%). 

Associated variables with the results were no 

previous master’s degree (66.7%), no previous 

specialty (75.0%) and both of them (41.7%).
 

Table II. Graduates’ productivity in WoS and SCOPUS journal databases (during their stance in the program). (N = 18) 

Graduate WoS Scopus Total Graduation time (months) Graduation Year Ratio (publications/year) 

1 3 1 4 48 2011 1.0 

2 3 0 3 48 2012 0.8 

3 4 0 4 48 2014 1.0 

4 14 30 44 44 2014 12.0 

5 6 2 8 44 2014 2.2 

6 17 0 17 48 2015 4.3 

7 3 0 3 44 2015 0.8 

8 12 5 17 44 2016 4.6 

9 14 1 15 44 2017 4.0 
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10 * 4 2 6 64 2019 1.2 

11 3 0 3 58 2019 0.6 

12 2 1 3 60 2020 0.6 

13 17 0 17 60 2020 3.4 

14 5 0 5 50 2020 1.2 

15 4 0 5 50 2020 1.2 

16 2 0 2 52 2021 0.5 

17 5 0 5 60 2021 1.0 

18 5 0 5 60 2021 1.0 

Total 123 44 160 --- --- --- 

Mean ± SD 6.8±5.1 2.4±6.8 9.2±9.9 51.4 ± 8.4 --- 2.3 ± 0.4 

Median 4.5 0 5 49 --- 1.1 

WoS: Web of Sciences by Clarivate Analytics.; Scopus:by Elsevier B.V.; SD: Standard deviation. *: This graduate had two 

pregnancies over the course of the program. 

 

Table III. Doctoral Faculty productivity in WoS and 

Scopus journal databases (2016-2020). (N = 11) 

Faculty members WoS Scopus Total 

1 75 7 82 

2 36 0 36 

3 103 3 106 

4 50 6 56 

5 27 0 27 

6 45 5 40 

7 53 2 55 

8 * 16 0 16 

9 * 13 1 14 

10 ** 17 0 17 

11 ** 15 0 15 

Total 450 24 474 

Mean ± SD 40.9±27.1 2.2±2.5 43.1±28.8 

Median 36 1 36 

WoS: Web of Sciences by Clarivate Analytics.; Scopus:by 

Elsevier B.V.; SD: Standard deviation. *: These academics 

joined the program in 2019. **: These academics joined 

the program in 2020 

 

DISCUSSION 

 

The origin of doctoral programs began at the 

University of Bologna during the 13th century, when 

the need to choose the most qualified academics to 

teach classes was raised. Since that time, doctorate 

programs have evolved taking on different meanings 

depending on the university, the educational system, 

and the country in question [13]. For example, in the 

United States, Germany, UK, and Spain (among 

others), the doctorate degree was carried out together 

with a medical specialty starting in the 1960s [14, 

15]. This is quite different from the South American 

experience (with almost 50 doctorate programs in 

Medical Sciences), where doctoral programs are 

generally offered to professional graduates or 

specialists [7-10,16]. We believe however, that the 

relevance of doctoral studies related to the education 

of physicians and other healthcare professionals is 

set in training scientists with clinical, teaching and 

research expertise. 

Despite the existence of the four medical sciences 

doctoral programs in Chile, graduation rates are 

notably very low. Consequently, it could be stated 

that a major effort is needed to significantly increase 

advanced human capital in this area. This would no 

doubt, result in much lower costs than what is 

currently allocated by the state to send health care 

professionals abroad for additional training; some do 

not return, and others do not find work upon their 

return. Recent data regarding doctoral programs in 

Chile, for all areas of expertise in 2021, indicates that 

doctoral student enrollment was 6,746 (an annual 

variation of 7%) of which only 482 were part of the 

healthcare area (Medical Sciences represents only 

one of these disciplines) an annual variation of -0.2% 

in this area [17].      

There is scarce information regarding the results of 

doctoral programs, especially in the medical science 

field, and these are mostly associated with MD-PhD 

program information [2, 18-25]. At this time, the 

association of undergraduate to postgraduate 

teaching in the medical field is a much debated issue. 

A further and novel approach, is related to the double 

degree agreement with UNIFESP, established in 

2013 and by means of which two of our 18 graduates 

(11.1%) opted for the double doctoral degree with 

UNIFESP. This inter-university collaboration was 

also implemented with some European universities 

and is similar to the “I.O. PhD Research Program” 

between the universities of the Maastricht and 

Utrecht with the Italian Children’s Hospital in 

Alessandria [26].  

The limited number of reported results, make it 

particularly difficult to compare our findings with 

previous publications. There are some reports of 

results in nursing programs [27, 28]. But, in general 

terms 58.1% graduation rate is somewhat higher than 

the numbers of some programs in biomedical 

sciences, microbiology, neurosciences and 

neurobiology (47.4, 47.1 and 46.2 respectively) 

reported by the National Academies Press. 

Nevertheless, an average of 9.2 papers per graduate 

published during the training period, appears to be 

adequate when compared with other programs 

[1,28]. On the other hand, the Basel University 
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experience with its PhD program in Health Sciences, 

based on European guidelines was published 

recently. In its report, highlight among other issues a 

very low graduation rate (not specified in the article), 

and a mean time to degree between 3 and 4 years (in 

a program of 3 years duration) [29]. 

Median graduation time (49 months) is reasonable in 

comparison with other experiences in biomedical 

sciences (median range from 4.9 to 5.7 years for all 

biomedical science fields with a standard deviation 

of less than, or equal to one year) [29-31]. On the 

other hand, grounds listed for leaving the program 

are: Declining interest in research, isolation, and lack 

of social integration during the various training 

phases, suboptimal PhD-advising experiences, 

unforeseen circumstances to completing PhD 

research requirements, and loss of funding 

[1,18,19,32]. In our case, reasons were related to 

family problems and loss of funding (student did not 

graduate on time and funding source ended). It 

should be noted that currently all students have some 

source of financing (state funds, higher education 

scholarships, scholarships from healthcare agencies 

and UFRO scholarships). 

For example, in a study of deidentified data obtained 

from a sample of 88,575 US medical graduates who 

completed the national Association of American 

Medical Colleges Graduation Questionnaire from 

2000-2006, it was verified that the variables 

associated with higher probabilities of graduating 

from a doctoral program, included planning for a 

career involving research (OR: 10.30, CI 95%: 8.89-

11.93); absence of student loans (OR: 17.41; CI 

95%: 13.22-22.92) and having scholarships or grants 

(OR: 3.22; CI 95%: 2.82-3. 69). In addition, 

variables associated with lower probability of 

graduating was being female (OR: 0.68; 95% CI: 

0.60-0.77); race/ethnicity (OR: 0.64; 95% CI: 0.52-

0.80) and, in comparison with internal medicine, 

training in emergency medicine (OR: 0.58; 0.58; 

95% CI: 0.40-0.84) or surgery (OR: 0.70; 95% CI: 

0.57-0.85) [32]. Unfortunately, there is no 

information available in relation to scientific 

production of program faculty members to compare 

our results. 

It is important to note that in the last 4 years, we lost 

7 faculty members were missed (3 due to retirement, 

and 4 due to the no accreditation as doctoral faculty 

by the University). This fact impacted on the 

productivity of the group, but this was partially 

reverted with the incorporation of 4 new members 

between 2019 and 2020 (Table III). 

Based on these results, we could improve our 

program applying some strategies including: To 

ascertain and confirm a source of financing for the 

duration of the program, favor the acceptance of 

students with a completed master's degree or 

specialty, and require professional experience. Other 

strategies that could be considered are upgrade the 

communicational strategies (Website and 

promotional tools), to have more applications; 

improve the student’s supervision during the thesis 

period; select a committee with methodological or 

substantive expertise; and enhance the alumni 

follow-up network. 

 

CONCLUSIONS 
 

The results of a recent but consolidated PhD program 

in medical sciences are presented, emphasizing the 

acceptance and graduation rate, as well as the 

scientific productivity of both graduates and 

professorship. We are aware however, of the need to 

continue efforts to improve all indicators measured 

and reported in this manuscript. 
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