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Purpose: Affirmative action policies to provide access to higher education for socially vulnerable students have been implemented in
several countries and have faced many questions nowadays. The aim of the study was to compare the socioeconomic background and
performance during and after completing the undergraduate course of students admitted through the regular path and social quota
systems in a public medical school in Brazil.
Methods: A retrospective cohort study including students admitted to a medical school within the School of Health Sciences (ESCS),
in Brazil, between 2005 and 2012, and followed until May 2020. In the first phase, data collection was performed by analyzing
documents from the ESCS academic management system and Brazilian government agencies. In the second phase, a survey with 12
questions was sent to the medical school alumni. The social quota system criteria were the public school attendance in all primary and
secondary education levels.
Results: Among 707 students, 204 (28.9%) were from the social quota and 503 (78.5%) from the regular path system. The place of
residence of social quota students had a lower Human Development Index (p < 0.001) and per capita income (p < 0.001) when
compared to regular path students. Regular path students were associated with the highest dropout from medical school (OR: 50.552,
95% CI: 12.438–205.453, p < 0.001). There was no difference between regular path and social quota students attending medical
residency programs (OR: 1.780, 95% CI: 0.957–3.309, p = 0.069). Out of the 308 alumni who completed the survey, regular path
students had more family members who were health professionals than social quota students (p < 0.001). There were no significant
differences regarding monthly income, job satisfaction, employment, or management activities.
Conclusion: Affirmative action targeted students with a disadvantaged socioeconomic background. Regular path students had
a higher dropout rate than social quota students.
Keywords: medical school, medical education, affirmative action, public policy, social mobility, social marginalization

Introduction
The main reason for implementing affirmative action policies in higher education in several countries is to promote
equality. Such policies are an instrument to provide access for students with a social vulnerability profile and promote
social mobility.1–5 Especially since the 2000s, Brazilian public universities have implemented affirmative action policies
to reduce inequality in higher education access, mainly through social and racial quotas.6–8 Social quotas are reserved for
candidates with social vulnerability profiles due to low family income to promote equal opportunities. In contrast, racial
quotas are reserved for racial groups. Both social and racial quotas have the same principle: eliminating unjust inequal-
ities and unfair advantages.9
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Notably, public universities are usually more prestigious in Brazil and have better scientific production than private
universities. Indeed, Brazilian public universities have been regarded better in all national and international rankings
than private universities; thus, undergraduate courses at public universities, which are also tuition-free, are in higher
demand among students.1,8,10 In contrast to what is observed at the university level, at the primary and secondary
education levels, Brazilian private schools display higher-quality education programs than public schools.1,8,10

Traditionally, Federal and state public universities use a regular path system based only on test scores to admit new
students. Therefore, there is a higher approval rate for students from private schools, who tend to have better test
scores.1,8,10

The under-representation of the less privileged classes is even more prominent for highly prestigious, public medical
schools, which require students to have the highest entrance exam scores to be accepted.11 In Brazil, the medical schools
traditionally followed the European structure, based on the six-year curriculum regulated by the Brazilian National
Education Council. Until 2006, the Brazilian medical education system was mainly public, and the student selection
process was based only on an admission test score, called vestibular. This system was replaced by the Brazilian Unified
Selection System for Higher Education Institutions (SISU) and is based on students’ scores on the Brazilian National
High School Exam (ENEM) in most Brazilian public universities nowadays. The ENEM is a national exam designed to
assess students’ readiness for undergraduate courses, similar to the Scholastic Aptitude Test (SAT) in the United States.
Additionally, in recent years, there has been a rapid increase in medical schools, primarily private, motivated by the
Brazilian government to answer the societal needs of physicians. That led to a shift of public-based medical schools to
predominately private ones from multinational private educational groups. The accessibility of payment usually prevails
in the admission process in most private schools, further compromising the equity in access to the medical
profession.12,13

Regardless of the possible benefits to socially advance historically disadvantaged minorities, the current affirmative
action faces several issues related to whether the affirmative action policies in higher education have achieved their
objectives (targeting), whether the affirmative action students can catch up the progress of knowledge of regular path
students during the medical school, regardless of the initial gap between two groups, or they fall behind them when
undergraduate (catch up), and whether academic damage is incurred due to the admission of less competitive students
that are unprepared for the academic environment (minority mismatch hypothesis).8,12–18

In India, where the admissions had strict and binding quotas favoring scheduled castes and tribes rather than on
income, affirmative action in higher education is similar to the racial quota system in Brazil.2,4,16,19,20 There is a serious
concern whether these admission preferences displace poor students from the non-minorities groups or did not effectively
target the highest disadvantaged students.16,19,20 In this respect, studies performed in Indian engineering schools showed
that, even though caste-based targeting did not benefit the poorest students from the caste, the admissions were
successfully reallocated for students from richer to poorer households.16,19

Out of all issues against the affirmative action policies, one of the most mentioned arguments is the minority
mismatch hypothesis that defends affirmative action systems violate the merit principle. Hence, students admitted
through affirmative action systems do not deserve a place in public higher education and cannot succeed in
a competitive environment since they are not qualified for the undergraduate course. As evidenced by their entrance
scores being lower than regular path students, this hypothesis is called minority mismatch.8,14–18 For those who defend
this hypothesis, students admitted through affirmative action systems are likely to perform less well in undergraduate
courses, take longer to finish their degree, and have a greater chance of dropping out. In addition, their deficits will affect
their future professional performance.8,14–18

In the United States, Hinrichs showed that the removal of affirmative action students did not significantly impact
overall graduation rates.21 A similar study in the United States by Alon and Tienda did not find evidence to support the
minority mismatch hypothesis.22 A study conducted in India found that alumni from engineering schools admitted
through a social quota system for underrepresented castes presented substantial benefits in the labor market after eight to
ten years, despite their lower entrance exam scores.19 However, a study including students from an Indian prestigious
engineering institution found that affirmative action students from scheduled caste and tribes had lower-income jobs than
regular path students.16 As well as, a Malaysian study showed that affirmative action alumni experienced difficulty
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finding employment after graduation.23 In the context of this debate, mainly in the United States, universities have had to
face extensive questions and legal battles, leading some institutions to ban race-conscious affirmative action policies.24–28

In medical schools, the arguments for and against affirmative action also have been the subject of vigorous debate,
with studies showing contradictory results.29,30 Those who defend affirmative action policies argue that they may also
positively promote student diversity since a lack of it may affect medical education. Some reports have shown that
a racially and socioeconomically diverse student body in medical schools leads to doctors who are more conscious of and
integrated with their patients’ desires and communities’ needs.24,31–33 A study carried out in a Brazilian medical school
showed that candidates from affirmative action programs performed slightly better in medical school compared to other
students.30 In contrast, another Brazilian study observed that affirmative action students achieved results modestly lower
than regular path students in eight out of ten undergraduate courses, including medical school.29 Beyond the contra-
dictory results, these studies did not evaluate the labor market outcomes between affirmative action and regular path
students after medical school. Besides, most of them were performed in universities that adopted racial quota systems,
not social quota systems.

In an era where diversity and equity in access to higher education are highly demanded and given all the questions
regarding affirmative action policies, the success of these policies can be evaluated by several factors. Among them is the
quality of performance of beneficiaries in the institutions to which they gain preferential access and in the labor market.16

Thus, the aim of the study was to compare students admitted through the regular path and social quota systems based on
the “students” attendance in all primary and secondary education levels in the Federal District’s public education system,
a surrogate of socioeconomic status, in a public medical school in Brazil regarding their academic trajectory (dropout rate
and participation in an undergraduate scientific research program) and professional trajectory (admission in a medical
residency program, job satisfaction, and monthly income after medical school). We also compared the socioeconomic
background based on the place of residence at medical school admission (Human Development Index – HDI, per capita
income and average household income) between the regular path and social quota students to evaluate whether the social
quota system using the type of school effectively provides access for candidates with social vulnerability profiles. These
results may clarify the contradictory results of previous studies and assess differences in the trajectories of regular path
and social quota students even after medical school completion. It is essential to note that our study evaluated a social
quota system in a Brazilian medical school that aims to promote the admission of students with vulnerability profiles due
to low family income regardless of ethnicity and race.

Materials and Methods
Study Design and Participants
This transversal study included all students admitted to a medical school within the School of Health Sciences (ESCS), in
Brazil, between 2005 and 2012, followed as a cohort until May 2020. ESCS is a public, higher education institution
created in 2001 through the initiative of the State Department of Health of the Federal District, Brazil, that is structured
based on the principles of the Brazilian Unified Health System (SUS), which offers medical and nursing tuition-free
undergraduate courses. In all Brazilian medical schools, including ESCS, students need six years to complete, with
a maximum of nine years. The curriculum is standard for all students and based on active teaching and learning
methodologies with the activities developed in the Federal District’s public health system (a system-based
curriculum).34–36

The student selection process occurs once a year through the SISU and is only based on “students” scores on the
ENEM. The social quota system criterion is the attendance in all primary and secondary education levels in the Federal
District’s public education system, a proxy for socioeconomic status, aiming to surpass the limited participation of
minorities in the medical school. Each year, 80 students are admitted to the medical school within ESCS, 48 places for
students admitted according to the best scores on the ENEM (regular path system) and 32 places reserved for students
who completed all primary and secondary education levels in the Federal District’s public education system (social quota
system) - also based only on these students’ scores on the ENEM (affirmative action system). It is essential to point out
that the minimum score to be admitted in the regular path system is higher than the social quota system. Thus, all
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students who meet the criteria for the social quota system applied to it. This aspect is also observed in other public
universities that adopt affirmative policies.14

The inclusion criterion was a student admitted to the medical school within ESCS between 2005 and 2012. The
exclusion criteria were (1) students who were still attending medical school by the end of the follow-up period
(May 2020) or (2) students admitted by mandatory transfer from other higher education institutions as determined by
law (relatives of Brazilian public and military officials). Out of 712 students enrolled between the evaluated period, four
were excluded because of mandatory transfer admission (0.4%), and one (from the regular path system) was excluded for
not completing the course by the end of the follow-up period (0.1%); therefore, the study included 707 students. All
students included in the study were followed up until May 2020.

Data Collection
In the first phase, data collection was carried out through analysis of documents from the ESCS academic management
system, the Brazilian “researchers” curriculum directory on the Lattes Platform - Brazilian National Council for
Scientific and Technological Development (CNPq - http://buscatextual.cnpq.br/buscatextual/busca.do), the medical
residency academic management system of the National Medical Residency Commission System of the Brazilian
Ministry of Health (SisCNRM - http://siscnrm.mec.gov.br/login/login#), publications in the Official Gazette of the
Government of Federal District, Brazil (DODF - https://www.dodf.df.gov.br/), the Brazilian Institute of Geography
and Statistics (https://www.ibge.gov.br/), and the register of the Brazilian Federal Medical Council (CFM - https://portal.
cfm.org.br/index.php?option=com_medicos) the CFM registration is mandatory to work as a physician in Brazil.

In the research phase, the variables collected were sociodemographic characteristics, HDI in the place of residence at
the time of medical school admission, per capita income and average household income at the time of medical school
admission, admission system (regular path or affirmative action system), entrance examination scores, high school
completion date, medical school start and completion dates, participation in an undergraduate scientific research program,
whether dropped out before finishing the course, graduate from medical school at any institution (which includes the total
number of students who graduated in Medicine at ESCS or other institution after transference), CFM registration, and
admission to a medical residency program according to SisCNRM.

In the second phase, a survey with 12 questions was sent to the alumni from the medical school within ESCS, and 308
former students responded (43.6%). The minimum sample size for at least a 95% confidence interval and a 5% margin of
error was 251 alumni. The variables collected were health professionals in the family, feeling fit to work at the end of
medical school, whether received a scholarship for students experiencing social vulnerability during medical school,
medical residency program admission exams taken, whether entered public service through a government job competi-
tion process, employment in the private health sector, management activity in the public or private health sector, monthly
income, remuneration per hour worked, and job satisfaction degree (from 0 to 5 on a Likert scale).

Statistical Analysis
The variables’ distribution and their normality were checked using histograms, dispersion diagrams, and Kolmogorov–
Smirnov and Shapiro–Wilk tests. Quantitative data are expressed as mean ± standard deviation (SD) or median and
interquartile range (25–75%). Categorical variables are expressed as a percentage (%). The Student’s t-test or the Mann–
Whitney test compared quantitative variables as appropriate. Contingency tables were used for categorical variables, and
Pearson’s chi-square test (χ2) or Fisher’s exact tests were used as necessary. Binary logistic regression analysis with the
enter method was performed to evaluate the variables that determine graduation and after graduation performance. In
addition, the following binary dependent variables (coded as 0 or 1) were considered: (i) Dropout from medical school
within ESCS; (ii) Non-graduation from medical school at any institution; and (iii) Admission to a medical residency
program. Non-collinearity was accepted when the tolerance was higher than 0.10 and the variance inflation factor (VIF)
was lower than 10.0. The independent variables included in the logit regression models were admission system, age,
gender, marital status, time between high school completion and medical school admission, and entrance examination
score. A p-value of < 0.05 was considered statistically significant. Statistical analyses were performed using SPSS
program, IBM version 23.0 for Mac.
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Ethical Approval and Consent Form
The study was approved by the Ethics Committee of the Education and Research Foundation of Health Sciences
(FEPECS), Brasília, Federal District, Brazil under the number 21324719.1.3001.5553. For the study’s first phase, the
ethics committee waived the requirement for an informed consent form due to the retrospective study design. As for
the second phase, all alumni have provided a written informed consent form. This study complies with the Declaration of
Helsinki.

Results
The study included 707 students, 28.9% (204/707) from the social quota system and 71.1% (503/707) from the regular
path system. The median age at the time of medical school admission was 19.0 years (IQ25–75%: 18.0–21.0 years),
52.3% (370/707) were female, and 2.4% (17/707) were married. Out of all students admitted during the study period,
13.7% (97/707) dropped out from medical school within ESCS, 8.6% (61/707) were transferred to another institution,
and 0.4% (3/707) died. Thirty-six students did not complete medical school at any institution (5.1%). The median time to
complete medical school was 6.0 years (IQ25–75%: 6.0–6.0 years). After medical school, 42.0% (256/610) of alumni
attended a medical residency program (Table 1).

Table 2 compares the students admitted from the regular path and social quota systems. In the univariate analysis,
students from the social quota system were older at the time of medical school admission (p < 0.001), majority of them were

Table 1 Baseline Data and Academic Trajectory During and After Medical School of Students Admitted to
a Medical School Within the School of Health Sciences (ESCS), in Brazil, Between 2005 and 2012

Age at time of medical school admission, years
Mean (SD) 20.3 (3.7)

Median (IQ25–75%) 19.0 (18.0–21.0)

Female gender, n (%) 370 (52.3)

Married, n (%) 17 (2.4)

Social quota system, n (%) 204 (28.9)

HDI of residence at admission, median (IQR 25–75%) 0.953 (0.847–0.957)

Per capita income of residence at admission, MW, median (IQR 25–75%) 5.207 (1.998–5.569)

Average household income of residence at admission, MW, median (IQR 25–75%) 13.489 (6.072–13.489)

Time between high school completion and medical school admission years,

Mean (SD) 2.9 (3.4)

Median (IQ25–75%) 2.0 (1.0–4.0)

Participation in an undergraduate scientific research program, n (%) 306 (43.3)

Dropout, n (%) 97 (13.7)

Transferred to another medical school 61 (8.6)
Death 3 (0.4)

Non-completion from medical school at any institution, n (%) 36 (5.1)

Time taken to complete medical school

Mean (SD)a 6.2 (0.6)
Median (IQ25–75%)a 6.0 (6.0–6.0)

Attending a medical residency program, n (%)a 256 (42.0)

Note: a610 students who completed medical school.
Abbreviations: HDI, Human Development Index; MW, Brazilian minimum wage; SD, standard deviation; IQ25–75%, interquartile range 25–
75%.
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married (p = 0.006) and had lower entrance examination scores than the students admitted from the regular path system (p <
0.001). The place of residence of social quota students at the time of medical school admission had lower HDI (p < 0.001),
per capita income (p < 0.001), and average household income (p < 0.001) compared to regular path students. Social quota
students had a longer delay between high school completion and medical school admission than regular path students (p <
0.001). More students from the regular path system (17.9%) dropped out from medical school within ESCS than students
from the social quota system (3.4%, p < 0.001). Among the students who complete the medical school within ESCS, an
increased percentage of regular path students attended a medical residency program (p = 0.001), and the time needed to
complete medical school was higher in social quota students compared to regular path students (p < 0.001).

Among the 604 regular path students, 202 students (30.4%) resided in towns outside the Federal District at the time of
medical school admission.

Table 3 shows the multivariate analysis comparing students admitted through the regular path and affirmative action
systems adjusted to gender, age, marital status, entrance examination scores, time between high school completion and
medical school admission regarding the dropout rate from medical school within ESCS, non-completion students at any
institution, participation in an undergraduate scientific research program, and the alumni admitted to a medical residency

Table 2 Univariate Analysis Comparing Students Admitted to a Medical School Within the School of Health Sciences (ESCS) in Brazil,
Between 2005 and 2012 Through Affirmative Action and Regular Path Systems

Variable Regular Path Students
(n=503)

Social Quota Students
(n=204)

p-value

Age at time of medical school admission, years < 0.001

Mean (SD) 19.8 (2.9) 21.5 (5.0)
Median (IQ25–75%) 19.0 (18.0–20.0) 20.0 (18.0–20.0)

Female gender, n (%) 266 (52.9) 104 (51.0) 0.646

Married, n (%) 7 (1.4) 10 (4.9) 0.006

Time between high school completion and medical school

admission, years

< 0.001

Mean (SD) 2.4 (2.6) 4.0 (2.6)

Median (IQ25–75%) 2 (1–3) 2 (1–5)

Entrance examination scores, MW, median (IQR 25–75%) 145.0 (136.0–151.6) 110.0 (104.0–120.0) < 0.001

HDI of residence at admission, median (IQR 25–75%) 0.956 (0.905–0.957) 0.856 (0.801–0.914) < 0.001

Per capita income of residence at admission, MW, median (IQR

25–75%)

5.569 (2.725–5.569) 1.198 (0.983–3.391) < 0.001

Average household income at admission, MW, median

(IQR 25–75%)

13.489 (7.997–13.489) 6.072 (3.264–9.494) < 0.001

Participation in an undergraduate scientific research program,

n (%)

224 (44.5) 82 (40.2) 0.292

Dropout, n (%) 90 (17.9) 7 (3.4) < 0.001

Non-graduation from medical school at any institution, n (%) 29 (5.8) 7 (3.4) 0.201

Time taken to complete medical school, years < 0.001
Mean (SD)a 6.3 (0.6) 6.2 (0.6)

Median (IQ25–75%)a 6.0 (6.0–6.0) 6.0 (6.0–6.0)

Admission to a medical residency program, n (%)a 198 (47.9) 58 (29.4) < 0.001

Note: aAmong 610 who completed medical school: 413 regular path system and 197 affirmative action system.
Abbreviations: HDI, Human Development Index; MW, Brazilian minimum wage; IQ25–75%, interquartile range 25–75%; SD, standard deviation.
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program. Admission from the regular path system was independently and positively associated with dropping out from
medical school within ESCS (OR: 50.552, 95% CI: 12.438–205.453, p < 0.001), non-completion at any institution (OR:
111.533, 95% CI: 24.102–516.117, p < 0.001). Among the students who completed the medical school within ESCS, the
type of admission system was not independently associated with attendance at a medical residency program (OR: 1.780,
95% CI: 0.957–3.309, p = 0.069).

Table 4 compares the responses to the survey given, and students from the regular path system had more family
members who were health professionals (p < 0.001) and took more medical residency program admission exams (p <
0.001) than social quota students. Students experiencing social vulnerability from the affirmative action system received
more scholarships than regular path students (p = 0.001). There were no statistically significant differences for the other
items, such as job activities and satisfaction, monthly income, or feeling fit to work at SUS after finishing medical school.

Discussion
Affirmative action policies to provide access to higher education for students with a social vulnerability profile have been
implemented in several countries to promote equal opportunities and social inclusion.1–5,37–39 Although about one-
quarter of nations worldwide adopted some form of affirmative action police into higher education,37 these policies have
faced many questions regarding the students’ performance when admitted to universities through this path and whether
these policies effectively target genuinely disadvantaged students.8,14–18,29,40 The social quota system was able to target
students who had disadvantaged socioeconomic status. In our study, the students evaluated were from a social quota
system from a public medical school, based on the students’ attendance in all primary and secondary education levels in

Table 3 Multivariate Analysis Regarding the Dropout Rate from a Medical School Within the School of Health Sciences (ESCS), Non-
Graduation from Medical School at Any Institution, and Alumni Admission to a Medical Residency Program Among Students Admitted
to a Medical School Within ESCS in Brazil, Between 2005 and 2012

Variable OR (95% CI) p-value

Dropout (97)

Admission system (regular path vs affirmative action) 27.822 (9.575–80.845) < 0.001
Age at time of admission (per one year) 0.954 (0.740–1.228) 0.713

Gender (female vs male) 0.719 (0.452–1.144) 0.164

Married (married vs non-married) 1.191 (0.284–4.992) 0.811
Time between high school completion and medical school admission, years (per one year) 1.222 (0.928–1.609) 0.154

Entrance examination score (per one unit) 0.970 (0.953–0.987) 0.713

Non-graduation from medical school at any institution (36)

Admission system (regular path vs affirmative action) 50.552 (12.438–205.453) < 0.001
Age at time of admission (per one year) 1.115 (0.734–1.695) 0.610

Gender (female vs male) 0.259 (0.098–0.681) 0.006

Married (married vs non-married) 0.652 (0.083–5.119) 0.684
Time between high school completion and medical school admission, years (per one year) 1.127 (0.724–1.754) 0.597

Entrance examination score (per one unit) 0.914 (0.888–0.942) <0.001

Admission to a medical residency program (256)a

Admission system (regular path vs affirmative action) 1.780 (0.957–3.309) 0.069

Age at time of admission (per one year) 0.901 (0.750–1.082) 0.263
Gender (female vs male) 0.973 (0.696–1.360) 0.973

Married (married vs non-married) 2.156 (0.642–7.235) 0.214

Time between high school completion and medical school admission, years (per one year) 0.948 (0.771–1.164) 0.610
Entrance examination score (per one unit) 1.002 (0.986–1.019) 0.766

Note: aAmong 610 who completed ESCS medical school: 413 regular path system and 197 affirmative action system.
Abbreviations: OR, odds ratio; 95% CI, 95% confidence interval.
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the public education system. In this case, social quota students showed lower HDI, per capita income, and average
household income than regular path ones considering the place of residence at medical school admission.

Moreover, 42.1% of social quota students received a scholarship for students experiencing social vulnerability, a grant
to support retaining and assisting students with monthly household income up to two Brazilian minimum wages.
Conflicting with the minority mismatch hypothesis arguments that affirmative action students are less qualified, perform
less well at university and in their future professional life, and to achieve high levels of excellence in higher
education,8,14–18,29,40 our study observed a lower dropout rate from the medical school within ESCS for affirmative
action students than regular path students. Even considering that students may have left the ESCS medical school due to
transfer to other universities, regular path admission had a positive and independent association with non-graduation
from medical school at any institution. Furthermore, there were no differences between alumni from these systems
regarding job placement, management activities in the Brazilian public and private health sectors, and attendance to
a medical residency program. Both groups earned similar monthly incomes. Despite social quota students showing
a higher time to complete medical school than regular path students, the mean difference in time taken to undergraduate
between these students was very close (about 0.1 years). It may also be influenced by a possible higher dropout rate of
regular path students who had difficulty progressing in medical school.

A study carried out at the University of the State of Rio de Janeiro (UERJ), a public university in Brazil, showed
similar results regarding the performance of affirmative action students in undergraduate courses. This study evaluated 49
undergraduate courses, and the affirmative action students had similar performance to the other students and showed
lower dropout rates.40 Another Brazilian study analyzed the performance of affirmative action and regular students on the
National Students Performance Exam (ENADE), which evaluates medical schools in Brazil. This study showed that
affirmative action students perform similarly to regular path students in Brazilian public universities. In contrast, students
admitted through affirmative action in Brazilian private universities perform slightly better than students admitted
through the regular path.9 Another study at the public University of Campinas (Unicamp), in the State of São Paulo,

Table 4 Univariate Analysis Comparing the Survey Responses of Students Admitted from the Regular Path and Affirmative Action
Systems

Variable Regular Path Students
(n = 232)

Affirmative Action Students
(n = 76)

p-value

Health professional family members, n (%)a 169 (73.2) 38 (50.0) < 0.001

Feeling fit to work after finishing medical school, n (%) 184 (79.3) 64 (84.2) 0.349

Medical residency program admission exams taken, median
(IQ25–75%)

3 (2–5) 2 (1–4) < 0.001

Joined public service through a government job selection

process, n (%)a
129 (55.6) 35 (46.7) 0.177

Management activity in the public health sector, n (%) 32 (13.8) 9 (11.8) 0.664

Job in the private health sector, n (%)b 175 (76.1) 54 (72.0) 0.477

Management activity in the private health sector, n (%)b 50 (21.6) 13 (17.6) 0.451

Monthly income, MW, median (IQ25–75%) 14.3 (7.6–20.4) 14.3 (7.6–20.4) 0.162

Student received scholarship for students experiencing social
vulnerability, n (%)

3 (1.3) 32 (42.1) < 0.001

Remuneration per hour worked, R$/hour, median (IQ25–75%) 311.1 (172.8–404.2) 285.7 (172.8–400.0) 0.263

Job satisfaction degree, 0 to 5, mean (SD) 3.9 (0.9) 3.9 (0.9) 0.435

Notes: a1 alumnus did not answer; b3 alumni did not answer.
Abbreviations: MW, Brazilian minimum wage; IQ25–75%, interquartile range 25–75%; SD, standard deviation.
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Brazil, uses a system that adds points to admission test scores for students from public schools instead of reserving
a specific percentage of admissions slots. The results showed that candidates from the affirmative action program
performed slightly better in medical school than other students.30 In contrast, a study from the University of Brasília
(UnB), Brazil, showed that affirmative action students had slightly lower academic performance than regular path
students in eight out of ten highly selective undergraduate courses, including medical school.29

Indeed, one of the central aspects in evaluating the success or failure of an affirmative action policy and any other
policy in higher education is the relationship between the number of students from eligible groups who complete and
those who do not complete their education.16,20 Thus, in addition to providing access to higher education, it is crucial to
guarantee the students’ permanence until they complete the course. This aspect has been an important issue in Brazil and
other countries such as Argentina, with high dropout rates among university students.41 In this respect, our study showed
higher medical school graduation from affirmative action students than regular path students, even considering that
students may have left the medical school within ESCS due to transfer to other universities. Supporting our results,
previous Brazilian studies performed at Rio de Janeiro State University40 and the University of Brasília29 also showed
that regular path students had higher dropout rates than affirmative action students. A similar finding was observed in
a study performed in the United States, where students who benefited from affirmative action policies left school at lower
rates than others.4 An explanation for this finding was not examined in the present study. It is conceivable that regular
path students had more opportunities to transfer to other federal public universities, usually ones with a better rating
among higher education institutions in Brazil, and feel safer searching for a new career.

On the other hand, considering that affirmative action students have fewer opportunities than regular students, it is
possible that they feel insecure about discontinuing the medical course. Our study demonstrated that affirmative action
students were more experienced, admitted at an older age, and had a longer gap between high school and higher
education. A higher proportion of them had already completed other undergraduate courses. Together with the prospect
of improved socioeconomic status after graduation, these factors may explain affirmative action students’ greater
resilience when facing the difficulties of medical school, resulting in a lower dropout rate. Nevertheless, new studies
are necessary to address these hypotheses. Another consideration is that affirmative action students have more difficulty
performing academic activities than regular path students, such as writing reports and scientific research. In our study,
there were no significant differences between the social and regular path students’ participation in an undergraduate
scientific research program, a voluntary extracurricular activity that aims to develop students’ scientific critical analysis
and technological knowledge,42 which contradicts the argument that affirmative action students poorly performed in
academic activities.

An important issue and common aspect in Latin American countries is the unequal admission in higher education that
prevents social mobility, with a concentration of students from high-income families including an intergenerational
context.14,38,39,41,43 In our study, regular path students had more family members who were health professionals than
social quota studies. Brazilian medical schools are traditionally attended by whites and students with higher family
income and whose parents have a college degree,9 as seen in other countries like the United States and Latin
America.33,38,39,41,44,45 Commonly, most medical students have physician relatives, mostly parents,46,47 and tend to
maintain the same social groups in medical school. This indicates the difficulty of being admitted to medical school that
students from the most vulnerable social classes face without affirmative action policies.

Moreover, affirmative action students are usually the first in their families to attend a university, showing the
importance of affirmative action as a social mobility tool in many cases. Indeed, a study carried out in a Brazilian
medical school showed that more black students had parents with a low level of schooling than white students (54.5% of
black students had no parent with a higher education degree, compared with 16.1% of white students).9 Several Latin
American countries proposed reforms in their national higher education systems last decades to overcome this context,
aiming to promote access and equity in higher education. Among these initiatives, there are affirmative action policies
that aim to increase enrolment in universities among low-income groups and racial and cultural minorities rolled out in
Argentina, Bolivia, Brazil, Chile, Colombia, Peru, the Dominican Republic, and Venezuela. However, most governments
use financial instruments, such as scholarships and students loans, rather than direct interferes in the university admission
system.8,39,48 Argentina has quite open and unrestricted access to higher education, but with a high dropout rate. So, in
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Argentina, affirmative action policies should focus on increasing student retention in universities rather than providing
admission in universities, which is the focus of the social quota system.41 On the other hand, in Bolivia, the affirmative
action policy to promote access to minorities in higher education is not based on quotas but on implementing specific
institutions for indigenous populations. For example, the Intercultural Community Indigenous Universities offer under-
graduate programs in fields considered relevant to the indigenous communities. Although the first universities started in
2009, the indigenous participation among the Bolivian students attended universities was only about 0.5% in 2013,
showing that the policy still had not yet achieved a significant impact on the Bolivian higher education system.39,48

An important issue of the social quota admission system is to assess the ability to promote the inclusion of students
from minorities groups, that is, the target question. Regarding the student’s socioeconomic background, the social quota
students lived in places with lower HDI, average household income, and per capita income than regular path students at
medical school admission. Furthermore, 32 of 76 social quota students received a scholarship for students experiencing
social vulnerability in the survey sample. The role of the social quota system as an instrument to surpass the socio-
economic status boundaries in access to medical education was also demonstrated by the higher age of the affirmative
action students compared to regular path students at attendance, as well as the increased duration between completing
high school and attending medical school. In the Federal District, Brazil, only two among six medical schools are public
(ESCS and the University of Brasília). These few vacancies available in the public education system make it difficult for
students from less privileged social classes to access medical schools and explain why the quota students were older than
non-quota students in the present study. This fact is even worse due to the impossibility of these students carrying out
admission exams in other towns due to the lack of financial support and, even, to the competition with students from
towns outside the Federal District in the regular path system. In this aspect, it is essential to note that 30.4% of regular
path students resided in towns outside the Federal District at the medical school admission in our study. Indeed, the
capability of affirmative action to promote equality in higher education by redistributing university admission slots for
the most vulnerable students has been illustrated in different studies, whether by racial or social quota.14,16,19,20 In a study
conducted at the University of Brasília, Brazil, black students from the racial quota system reported lower family
incomes, parenteral educational levels, and higher attendance at a public secondary school than students from the regular
admission system.14 In India, studies analyzing the quota system for underrepresented castes in engineering schools
observed that affirmative action policies significantly improve the admission of the poorest students.16,19

In our study, although regular path students had increased admission to a medical residency program in the univariate
analysis, there was no significant difference between regular path and social quota students regarding attendance to the
medical residency program in the multivariate analysis. At first glance, it was expected that affirmative action students
had a lower attendance at medical residency programs since there is high competitiveness of medical residency program
admission exams due to the low number of vacancies in Brazilian medical residency programs in relation to the number
of newly graduated physicians each year.12,49,50 These aspect leads medical students to seek high-cost private pre-
paratory courses. These courses are fairly expensive, and they cost approximately twice the value of the annual
minimum wage income, which corresponds to approximately US $197.00.49 This cost is relatively high for students
who come from less privileged classes, the case of most students who have accessed the university through an
affirmative action system.

Additionally, in Brazil, there is no national residency exam, so the tests are carried out and located in different towns
in which the programs are developed, and those who have less financial support do not have the opportunity to take
multiple tests.50 Indeed, in our study, the number of medical residency admission exams was lower among the affirmative
action students. Besides, only 42.0% of medical school students attended a medical residency program. It is important to
note that medical residency is not mandatory to work as a physician in Brazil. There are other ways to obtain a degree in
a medical specialty, such as exams carried out by specialist societies.12,51 Indeed, approximately 30% to 40% of
physicians in Brazil do not have a medical specialty.12,51 The high demand for physicians in the health services and
the certification exams of specialist societies may lead to physicians without medical residency training having similar
job opportunities as those who attend a medical residency program.51 In addition, the grants of medical residents are less
generous than the wages offered to recent medical graduate students in the health care system for jobs that do not require
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medical residency.52 The opportunity includes military service as a physician, which does not require specialization.
These employment opportunities may help students look for a faster way to improve their financial situation.

Studies evaluating alumni from affirmative action tracks in education are still scarce, especially those concerning
employment after graduation. In the survey in our study, although there was a higher enrolment rate in medical residency
programs favoring regular path students, there was no difference between a social quota and non-quota students
regarding monthly income, job satisfaction, employment, and management activities in the Brazilian public and private
health sector. As mentioned above, physicians without residency training have similar job opportunities as those who do
a medical residency. Several issues may contribute to these results. The demand for physicians in Brazil is extremely
high.12,52–54 For example, the More Doctors Programme encourages foreign physicians to come to Brazil, mainly Cuba,
to enhance healthcare access for the population in regions with shortages, particularly small and distant-from-state-capital
municipalities.12,52–54 Nevertheless, we do not know whether the similarities between the two groups will remain in the
long term, and it is plausible that differences will emerge.

In Malaysia, a study showed that most graduates of public higher education institutions who benefitted from
affirmative action policies experienced difficulties in being employed in occupations that match their qualifications,
even within affirmative action in public sector employment.23 However, unlike in Malaysia, Brazilian public schools
have the most prestige.1,8,10 Furthermore, the evaluated undergraduate course in our study is a medical school, which
presents high social prestige, making it easy to get a job.

Among the limitations, our study evaluated students from only one medical school in Brazil, so further studies
performed in other medical institutions are needed to confirm our results. As documentary data were used in the first
phase, some relevant variables for evaluating affirmative action and regular path students could not be obtained. The
convenience sample in the second phase may selectively include a higher proportion of students interested in the study
topic. Our study results should be interpreted in the context of medical education and a Brazilian public education
institution with its specificities and characteristics, such as the high prestige accorded to public universities in Brazil.
Beyond these limitations, our results may clarify the contradictory results of previous studies that evaluated affirmative
action policies in medical education, assessing the differences in trajectories of the students from the regular path and
social quota systems even after completing the undergraduate course. Besides, most of the studies did not evaluate the
labor market outcomes between affirmative action and regular path students, especially after medical school, and
majority of them were performed in universities that adopted racial quota systems.

Conclusion
In our study, affirmative action targeted students with a disadvantaged socioeconomic background with reduced HDI, per
capita income, and average household income at medical school admission. There was a higher dropout and non-
graduation from medical school at any institution among regular path action students. In the short term, after graduation,
there were no significant differences between the regular path and affirmative action alumni regarding attendance at
medical residency programs, monthly income, job satisfaction, employment, and management activities in the Brazilian
public and private health sectors. These results contradict the minority mismatch hypothesis and support affirmative
action as an instrument to promote diversity and equity in access to higher education, especially a highly demanded
undergraduate course, such as Medical School.
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