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Productivity Characteristics of the Thesis Rate of PhD Students in 
Biomedical Areas of the Different Doctoral Programs in Lima, Peru: 
A 20-year Retrospective Study
Alicia Fernández-Giusti1, Gerardo Ronceros1, Juan Matzumura-Kasano1, Luis Podestá1, José Canchis-Aremburgo1,  
Frank Mayta-Tovalino1,2

Objective: The aim of this study was to determine the productivity characteristics 
related to the thesis rate of biomedical students of the PhD program in Health 
Sciences in Lima, Peru through a 20-year retrospective study. Materials and 
Methods: This was a retrospective, comparative, cross-sectional study. The 
evaluation period consisted of two time periods, 1999–2014 and 2015–2019, to 
differentiate thesis defense production both before and after the promulgation of 
the new University Law 30220 in Peru. The student population included graduates 
from different professional areas (Dentistry, Medicine, etc.). An electronic search 
for all the data was carried out by using the Universidad Nacional Mayor de 
San Marcos (UNMSM) SUM (Unique Registration System) software. Results: 
It was found that the highest prevalence of students who entered in the doctoral 
programs of the UNMSM Faculty of Medicine was 26.6% in 2013, whereas the 
highest prevalence of graduates was 24.4% in 2016. Finally, the highest prevalence 
of graduates who engaged in thesis defense was 41.4% in 2017. There has been 
a constant increase in thesis production, with the cutoff  point being from 2014 
onward. The Pearson’s chi-square test showed a significant association between 
the type of PhD program and thesis defense (P = 0.008). Conclusion: The greatest 
production of thesis defense was carried out from 2014 to 2019. In addition, 
there was a significant association between thesis defense according to the PhD 
program and the professional career of the PhD student; however, none of the 
factors associated with the influence of obtaining a PhD degree in any of the 
programs evaluated was statistically significant.
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IntroductIon

T   he UNMSM, internationally known as “The  
  Dean of America,” was founded on May 12, 

1551 in Lima, Peru, and it is the oldest and one of the 
most prestigious universities in Latin America. The 
Office for Research and Postgraduate Studies of the 
Vice-Rector of the San Fernando Faculty of Medicine 
offers professionals a master’s degree for doctorate 

programs in Medicine, Health Sciences, Neurosciences, 
and Nursing, with the aim of training highly qualified 
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academic, scientific, and competitive researchers, who 
are capable of innovating knowledge, techniques and 
methods with ethics, and critical attitudes and of 
making proposals for solutions to health problems in 
the population.[1]

The Institutional Strategic Plan 2019–2023 approved 
by the UNMSM contemplates the improvement of 
quality academic training for doctoral students, with the 
indicator being to increase the percentage of graduates 
and postgraduates.[1] The Doctorate Department is 
the first-line organ of the Vice-Rector’s Office for 
Postgraduate Research at the Faculty of Medicine 
of the UNMSM; it aims at training researchers with 
a high academic level, who are capable of promoting 
teaching and health research that is more competitive at 
both national and international levels. Likewise, these 
researchers are expected to provide adequate service to 
ensure user satisfaction, which is in accordance with 
the regulations governing this section. Currently, there 
are four doctorates: Doctorate in Medicine, Doctorate 
in Health Sciences, Doctorate in Neuroscience, and 
Doctorate in Nursing, with a study plan of 72 credits 
to be carried out in six academic semesters.[1,2]

Traditionally, training at the doctoral level implies 
generating greater job opportunities to carry out 
teaching (administrative) tasks. However, the 
development of research as a substantive activity is 
currently the highest priority.[3] A  doctoral degree is 
required to advance leadership within the fields of 
biomedical research. Consequently, admission to 
a graduate degree is a stepping stone to exercising 
scientific leadership. PhD programs generally receive 
qualified applicants, thereby translating into exhaustive 
competition during the college admissions process.[4]

The profile of a candidate for a PhD program in 
biomedical sciences is critical to evaluate the objective 
factors of doctoral training to which the postgraduate 
student is subjected during academic training. It is 
known that a PhD program in biomedical science 
must guarantee a wide variety of training experiences 
involving specialists, data management, critical scientific 
literature, real problem solving, and communication 
skills.[5,6] Doctoral students must actively participate 
in research programs during their doctoral training.[7] 
Early exposure to research improves the profile of 
graduate students and stimulates their motivation 
in participating in research projects; this exposure is 
related to an evident improved academic and scientific 
productivity in the short term.[7,8]

Thus, the aim of this study was to determine the 
productivity characteristics of the thesis rate of PhD 

students in biomedical areas of the different doctoral 
programs in Lima, Peru in a 20-year retrospective study.

MAterIAls And Methods

Study design

A descriptive, cross-sectional, and retrospective 20-year 
study was carried out. The entire population of students 
of the four different PhD programs in Health Sciences 
of the Faculty of Medicine of UNMSM was evaluated. 
The retrospective evaluation consisted of two time 
periods, 1999–2014 and 2015–2019, to differentiate 
thesis defense production both before and after the 
promulgation of the new University Law 30220 in 
Peru. The student population included graduates 
from different professional areas (Medicine, Dentistry, 
Nursing, Nutrition, Psychology, Obstetrics, Biology, 
Chemistry, and Medical Technology, among others).

Search strategy

An electronic search for all the data was carried out 
by using the UNMSM SUM software, including 
the academic and administrative profiles of all the 
students of the PhD Program in Health Sciences, 
Medicine, Nursing, and Neuroscience over the past 
20 years (1999–2019). In addition, information related 
to the doctoral theses made from January 1, 1999 to 
December 31, 2019 was searched in the database of 
the Research and Postgraduate Unit of the Faculty of 
Medicine of the UNMSM. The search and review of 
each graduate of the PhD programs was carried out 
by two researchers. The theses supported by the four 
different doctoral programs were examined in relation 
to the start and end date of the program, advisors, and 
thematic area (research line). The evaluation of each 
thesis was included by consensus among the authors.

Data collection and selection criteria

The main variables evaluated in the present 
investigation were as follows: PhD program, year of 
admission and graduation, and year of thesis defense. 
The productivity of the theses of the four doctorates 
of the Faculty of Medicine was examined by using the 
UNMSM database, in which the data for each graduate 
were recorded.

Selection criteria
• Inclusion criteria
• Work carried out from 1999 to 2019
• Student sheets with complete data

Exclusion criteria
• Author’s duplicate works
• Graduates after 2019
• Graduates with incomplete data or with some 

administrative observation
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• Students who, for some reason, dropped out from 
the doctoral program

Statistical analysis

Univariate analysis was performed to obtain the 
frequencies and percentages for categorical variables, 
whereas the arithmetic mean and standard deviation 
were used as measures of central tendency and 
dispersion for numerical variables. Comparisons were 
made by using statistical inference through the Pearson’s 
chi-square test. A  significance level of P  <  0.05 was 
established, and all the analyses were performed by 
using Stata v15.0 software.

results

In relation to the PhD programs, it was found that 
48.9% of  the graduates for the years 1999–2019 were 
from the PhD in Health Sciences, followed by the 
PhD in Medicine 38.3%; however, the prevalence 
of  students doing their PhD in Neuroscience was 
the lowest with 6.3%. Regarding the professional 
career of  doctoral students, the highest proportion 
of  students were medical students (55.3%), followed 
by nurses (15.9%), and psychologists (6.3%). On the 

contrary, the male sex was the most prevalent, with 
51.0%; this was accompanied by the majority of 
Peruvian graduate students, with 75.5%. It was also 
found that the highest prevalence of  thesis defenses 
occurred from 2014 to 2019, with 12.7%, 6.3%, 11.7%, 
41.4%, 9.5%, and 9.5% of  PhD students, respectively, 
during each year of  this period. Finally, the average 
grade obtained by the doctoral students defending 
their thesis was 18.6  ± 8.4, with an average age of 
56.2 ± 8.2 years [Table 1].

The highest prevalence of students who entered in 
the doctoral programs of the UNMSM Faculty of 
Medicine was 26.6% in 2013, whereasthe highest 
prevalence of graduates was 24.4% in 2016. Finally, the 
highest prevalence of graduates who engaged in thesis 
defense was 41.4% in 2017 [Table 2 and Graph 1].

The highest proportion of thesis defense was in the 
doctoral programs in Health Sciences and Medicine. 
There has been a constant increase in thesis production, 
with the cutoff  point being from 2014 onward. Fisher’s 
exact test showed a significant association between the 
type of PhD program and thesis defense (P  <  0.05) 
[Table 3 and Graph 2].

Table 1: Sociodemographic characteristics of the PhD students
Variables Groups f %
PhD program Health Sciences 46 48.9

Medicine 36 38.3
Nursing 6 6.3
Neurosciences 6 6.3

Profession of the PhD student Medicine 52 55.3
Psychology 6 6.3
Dentistry 5 5.3
Nursing 15 15.9
Chemistry 4 4.2
Nutrition 2 2.1
Obstetrics 4 4.2
Medical Technology 3 3.1
Others 3 3.1

Sex Male 48 51.0
Female 46 48.9

Nationality of the PhD student Peruvian 71 75.5
Ecuadorian 23 24.4

Year of thesis defense 2008 1 1.0
2013 7 7.4
2014 12 12.7
2015 6 6.3
2016 11 11.7
2017 39 41.4
2018 9 9.5
2019 9 9.5

  Mean Standard deviation
Grade obtained in thesis defense  18.6 8.4
Age  56.2 8.2
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The highest prevalence of thesis defense was held by 
medical professionals, followed by nurses and dentists. 
There was a notable increase in thesis production 
from 2014 to 2019. There was a significant association 

between the type of biomedical career and thesis 
defense (P = 0.018) [Tables 4 and 5].

dIscussIon

According to the international vision of the UNMSM, in 
2013 the Faculty of Medicine signed an agreement with the 
Technical University of Babahoyo of Ecuador, including 
the admission process, which resulted in the entrance of 
students who sought to pursue PhD studies in Health 
Sciences.[1] A requirement for admission to the doctorate 
program in Peru is to possess a master’s degree and present 
a research project according to the problematic reality of 
comprehensive health in the respective setting. Doctoral 
students of the Faculty of Medicine may modify their 
project during the development of the research seminar 
course in accordance with the current research lines 
published on the website of the university; they can select 
their project according to their academic profile.[1]

Table 3 : Association of thesis defense according to the PhD program
PhD program

Thesis defense Health sciences Medicine Nursing Neurosciences Dentistry P*
Year f % f % f % f % f %  
2008 0 0.0 0 0.0 0.0 0.0 1 100 0 0.0  
2013 3 42.8 4 57.1 0.0 0.0 0 0.0 2 20.0  
2014 6 50 4 33.3 2 16.6 0 0.0 0 0.0  
2015 0 0.0 6 100 0.0 0.0 0 0.0 2 20.0 <0.05
2016 4 36.6 7 63.6 0.0 0.0 0 0.0 2 20.0  
2017 24 61.5 8 20.5 3 7.6 4 10.2 1 0.0  
2018 5 55.5 4 44.4 0.0 0.0 0 0.0 1 10.0  
2019 4 44.4 3 33.3 1 11.1 1 11.1 2 20.0  
All groups were measured according to the database of the Postgraduate Doctoral Unit of the Faculty of Medicine of the UNMSM
* Fisher’s exact test P < 0.05 statistically significant

Table 2: Evaluation of the characteristics of the PhD students according to admission, graduation, and thesis defense
Admission Graduation Thesis defense
Year f % Year f % Year F %
1999 3 3.1 2000 3 3.1 2008 1 1.0
2002 4 4.2 2003 3 3.1 2013 7 7.4
2004 8 8.5 2005 8 8.5 2014 12 12.7
2005 3 3.1 2006 3 3.1 2015 6 6.3
2006 6 6.3 2007 1 1.0 2016 11 11.7
2007 3 3.1 2008 3 3.1 2017 39 41.4
2008 4 4.2 2009 4 4.2 2018 9 9.5
2009 6 6.3 2010 6 6.3 2019 9 9.5
2010 6 6.3 2011 7 7.4    
2011 10 10.6 2012 10 10.6    
2012 12 12.7 2013 12 12.7    
2013 25 26.6 2014 5 5.3    
2014 8 8.5 2015 6 6.3    
2015 6 6.3 2016 23 24.4    
2016 18 10.1 2017 8 8.5    
2017 7 3.9 2018 18 10.1    
2018 18 10.1 2019 7 3.9    
2019 40 22.6       

Graph 1: Graphical evaluation of thesis production of PhD 
students according to the biomedical career
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Some doctoral theses receive financial support from 
the UNMSM or private entities. According to the topic 
and line of research, a project director is chosen from 
among the 50 research groups of the UNMSM Faculty 
of Medicine. Within the Strategic Plan of the Faculty 
of Medicine 2017–2019, the strategic objectives include: 
improving quality academic training for students and 
improving research and innovation for the production 
of knowledge in postgraduate studies. The indicators 
include the percentage of graduates and postgraduates 

who complete their studies according to the duration 
of the established curricular program and the rate 
of research published in indexed journals, in relation 
to the first and second strategic objectives. On July 
19, 2014, the UNMSM issued a Rectoral Resolution 
number 2415, which promoted the graduation of 
professors who had graduated from the program before 
2014-I, according to the New University Law 30220, 
to promote the investigation and development of 
theses. This law contributed to the graduation of many 

Table 4: Association of thesis defense according to biomedical profession
Profession of the PhD student

Thesis 
defense

Medicine Psychology Dentistry Nursing Chemistry Nutrition Obstetrics Medical  
Technology

Others P

 % % % % % % % % %  
2008 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 100  
2013 57.1 0.0 14.2 14.2 0.0 0.0 0.0 0.0 100  
2014 41.6 0.0 0.0 33.3 8.3 0.0 8.3 0.0 8.3 0.018
2015 83.3 16.6 0.0 0.0 0.0 0.0 0.0 0.0 0.0  
2016 63.6 0.0 18.1 9.0 0.0 9.0 0.0 0.0 0.0  
2017 56.4 12.8 5.1 12.8 5.3 0.0 2.5 5.1 0.0  
2018 66.6 0.0 0.0 11.1 0.0 0.0 22.2 0.0 0.0  
2019 33.3 0.0 0.0 33.3 11.1 11.1 0.0 11.1 0.0  
All groups were measured according to the database of the Postgraduate Doctoral Unit of the Faculty of Medicine of the UNMSM
Fisher’s exact test P < 0.05 statistically significant

Table 5: Productivity of postgraduate students’ research in Lima, Peru
Year Country Design Program Period 

(years)
Thesis 

defense N 
(%)

Time to 
publication

Citation Author

2008 Peru CSS Doctoral 1999–2014 1(1) Not yet – Zarate et al.
2013 Peru CSS Doctoral 1999–2014 7(7.4) Not yet – Perry et al.; Torres et al.; Paredes et al.; 

Lam et al.; Villegas et al.; Sanchez et al.; 
Gomez et al.

2014 Peru CSS/Exp Doctoral 1999–2014 12(12.7) Not yet – Timana et al.; Munares et al.; Blossiers 
et al. Diaz et al.; Figueroa et al. Ortiz 
et al.; Ruiz et al.; Villarreal et al.; 
Ronceros et al.; Loli et al.; Verastegui 
et al.; Alvarez et al.

2015 Peru CSS/Exp Doctoral 2015–2019 6(6.3) Not yet – Ticona et al.; Huaroto et al.; Bustamante 
et al.; Araujo et al.; Guevara et al.; 
Mendoza et al.

2016 Peru CSS/Exp Doctoral 2015–2019 11(11.7) Not yet – Palomino et al.; Delgado et al.; 
Hinostroza et al.; Caceres et al.; Morales 
et al.; Mendoza; Villanueva et al.; Limay 
et al.; Li et al.; Aparicio et al.; Vera et al.

2017 Peru CSS/Exp Doctoral 2015–2019 39(41.4) In process – –
2018 Peru CSS/Exp Doctoral 2015–2019 9(9.5) In process – Paredes et al.; Muñoz et al.; Podesta 

et al.; Ramirez et al.; Martina et al.; 
Monserrate et al.; Contreras et al.; Maggi 
et al.; Arbelaez et al.

2019 Peru CSS/Exp Doctoral 2015–2019 9(9.5) In process – Remuzgo et al.; Perez et al.; Vasquez 
et al.; Villar et al.; Camacho et al.; Coras 
et al.; Valdivia et al.; Cabellos et al.; 
Guija et al.

CSS = cross-sectional study, Exp = experimental study
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graduate professors, who, for various reasons, failed to 
complete their thesis.[1]

Therefore, according to the results of this study, 
students are currently pursuing doctorate studies 
in Neurosciences, Health Sciences, Nursing, and 
Medicine.[1] Of these students, 48.9% are from Ecuador. 
They have a mean age of 56.2 years, and most of them 
are following a professional career in Medicine (55.3%). 
Furthermore, there has been a notable increase in thesis 
defense from 2014 to 2019 (12.7%, 6.3%, 11.7%, 41.4%, 
9.5% and 9.5%, respectively, for each year). According 
to some studies, medical research activities involve 
full-time dedication. The submission of a satisfactory 
thesis describing the results of a supervised study is a 
prerequisite for the completion and awarding of a PhD. 
Furthermore, the subsequent publication of the project 
results in peer-reviewed journals and is a fundamental 
requirement for awarding this degree.[9,10]

For instance, according to the study by Urrunaga-Pastor 
et al.,[11] research is paramount for future professionals. 
At present, there is little literature measuring the 
academic–scientific production of medical students in 
Latin America. However, this group performed a cross-
sectional study evaluating eight professional medical 
schools in Lima, Peru; it concluded that one in seven 
students had published at least one article, one in twelve 
students had published at least one original article, 
and one in forty students had published at least one 
original article in an indexed journal, demonstrating 
that scientific production is heterogeneous.

Al-Busaidi et al.[12] stated that medical students play a 
fundamental role in promoting scientific research and 
scientific publication, although there are a few studies on 
the impact of research production on future academic 
achievements. These authors evaluated factors related 
to gender, university, and year of graduation with a ratio 
of 2:1 (two control factors for each student author). 
Scientific publication in medicine was identified as 

being associated with academic achievement. Therefore, 
studies are needed to explore the factors associated 
with student research production. However, our study 
found no factor to be associated with thesis defense and 
obtaining a doctoral degree, with the predictive factors 
being nonstatistically significant (P > 0.05).

In New Zealand, there are also few studies evaluating the 
publication rates of theses by medical students. A study 
carried out by Al-Busaidi et al.[10] showed similar results to 
ours, and they reported that publication in journals with 
a peer-review process is the measure of choice to publish 
knowledge. Therefore, it is important to determine the 
frequency and characteristics of publications derived 
from the thesis of the University of Otago School of 
Medicine, New Zealand. Among their main results, 
they found that most of the publications were original 
articles (84%) and concluded, as in our study, that the 
factors that prevent medical students from publishing 
their theses should be formally evaluated, being even 
more important among students doing doctoral studies.

According to the study by Fosbøl et al.,[13] the scientific 
performance of medical doctorate programs in all Danish 
universities is poorly studied. Therefore, they conducted 
a retrospective study including three doctoral schools in 
Denmark to assess postdoctoral research output over 
18  years through individual publications accessed by 
PubMed. They evaluated 2686 medical doctoral students 
(1995–2013) with a history of scientific production and 
concluded that the greatest production in medicine 
occurred mainly at the time of obtaining a doctoral degree. 
After obtaining a doctorate, scientific output decreased, 
suggesting that progress fails and resources are not being 
tapped. Similarly, the study by Obuku et al.[14] described 
a low rate of research production by graduate students in 
developing countries. We did not find any study evaluating 
strategies to increase productivity, indicating the need for 
policies to promote research, especially in health science 
schools. In addition, it is important to develop capacities 
in the doctoral process to ensure that students are more 
efficient and productive.[15,16]

The main limitation of this study was that the database 
of PhD students with incorrect data registration had 
to be refined, since the digitization process showed that 
there were some weaknesses in the registries. Another 
limitation was that other possible significantly associated 
factors were not evaluated and could not, thus, help to 
understand the real reason as to why many Peruvian 
PhD students fail to complete the thesis defense process. 
However, despite these limitations, the results of this 
study enable a tangible visualization of how the scientific 
production of the doctoral students of the programs of 
the Faculty of Medicine of the UNMSM has notably 

Graph 2: Graphic evaluation of thesis production according to the 
PhD program
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increased, thereby contributing to the generation of 
scientific evidence to carry out strategies to enhance 
academic production. Following the promulgation of 
the new University Law 30220 and the management 
of the university authorities, a significant number of 
doctoral graduates were promoted and obtained their 
corresponding academic degrees.

Finally, this study recommends taking into account that 
most of the doctoral theses in the different areas of health 
in Peru are not sent or published in high-impact scientific 
journals, so it is not possible to cite them. For this reason, 
it should be required that the theses to be compulsorily 
supported must first be published in a national or 
international indexed journal, since this condition greatly 
affects scientific productivity in the country.

conclusIon

Within the limitations of this study and according to 
the results obtained, it is concluded that the greatest 
production of thesis defense was obtained from 2014 
to 2019 (Year of Promulgation of the New University 
Law 30220), with 12.7%, 6.3%, 11.7%, 41.4%, 9.5%, and 
9.5%, respectively. In addition, there was a significant 
association between thesis defense according to the PhD 
program and the professional career of the PhD student.
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