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Abstract

Background: Experts in the field of medical education emphasized the need for curricula that improve students’
attitudes toward the underserved. However, some studies have shown that medical education tends to worsen
these attitudes in students. We aimed at systematically reviewing the literature assessing the change in medical
students’ attitudes toward the underserved and intention to work with the underserved throughout medical
education, the sociodemographic and educational factors associated with favorable medical student attitudes
toward and/or intention to work with the underserved and the effectiveness of educational interventions to
improve medical student attitudes toward and/or intention to work with the underserved.

Method: We conducted a systematic review on MEDLINE, Scopus, and Web of Science databases. Three
investigators independently conducted the electronic search. We assessed the change in medical students attitudes
toward the underserved by computing a weighted mean effect size of studies reporting scores from validated
scales. The research team performed a meta-analysis for the sociodemographic and educational factors associated
with medical students attitudes toward and/or intention to work with the underserved.

Results: Fifty-five articles met the inclusion criteria, including a total of 109,647 medical students. The average
response rate was 73.2%. Most of the studies were performed in the USA (n = 45). We observed a significant decline
of medical students attitudes toward the underserved throughout medical education, in both US and non-US
studies. A moderate effect size was observed between the first and fourth years (d = 0.51). Higher favorable medical
students attitudes toward or intention to work with the underserved were significantly associated with female
gender, being from an underserved community or ethnic minority, exposure to the underserved during medical
education and intent to practice in primary care. Regarding educational interventions, the effectiveness of
experiential community-based learning and curricula dedicated to social accountability showed the most positive
outcome.

(Continued on next page)

© The Author(s). 2021 Open Access This article is licensed under a Creative Commons Attribution 4.0 International License,
which permits use, sharing, adaptation, distribution and reproduction in any medium or format, as long as you give
appropriate credit to the original author(s) and the source, provide a link to the Creative Commons licence, and indicate if
changes were made. The images or other third party material in this article are included in the article's Creative Commons
licence, unless indicated otherwise in a credit line to the material. If material is not included in the article's Creative Commons
licence and your intended use is not permitted by statutory regulation or exceeds the permitted use, you will need to obtain
permission directly from the copyright holder. To view a copy of this licence, visit http://creativecommons.org/licenses/by/4.0/.
The Creative Commons Public Domain Dedication waiver (http://creativecommons.org/publicdomain/zero/1.0/) applies to the
data made available in this article, unless otherwise stated in a credit line to the data.

* Correspondence: edouard.leaune@ch-le-vinatier.fr
1Faculté de Médecine Lyon-Est, Université de Lyon, Lyon, France
2Centre Hospitalier le Vinatier, 95 boulevard Pinel BP 300 39 -, 69 678 Bron
cedex, France
Full list of author information is available at the end of the article

Leaune et al. BMC Medical Education          (2021) 21:129 
https://doi.org/10.1186/s12909-021-02517-x

http://crossmark.crossref.org/dialog/?doi=10.1186/s12909-021-02517-x&domain=pdf
http://orcid.org/0000-0003-0901-3038
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/publicdomain/zero/1.0/
mailto:edouard.leaune@ch-le-vinatier.fr


(Continued from previous page)

Conclusions: Medical students attitudes toward the underserved decline throughout medical education.
Educational interventions dedicated to improving the attitudes or intentions of medical students show encouraging
but mixed results. The generalizability of our results is impeded by the high number of studies from the global-
North included in the review.

Keywords: Underserved, Attitudes, Medical students, Medical education, Community-based learning

Background
The term “underserved” is used to define vulnerable
and at-risk populations, especially individuals who are
uninsured, poor, from racial and ethnic minorities,
homeless, newly immigrated, socially isolated, or
poorly educated [1]. Many studies have demonstrated
that underserved populations experience health dis-
parities, including increased premature mortality [2],
poorer physical [3] and mental health status [4], and
diminished access to the healthcare system and health
prevention programs [5]. Currently, methods of
healthcare delivery in many countries limit the ability
to provide optimal care to these populations. To re-
duce health disparities, programs are needed that cul-
tivate a strong sense of social accountability and
improve medical students’ competency in providing
care for the underserved [6–8]. Smitherman et al. [9]
recently advocated for a new framework for medical
schools – beyond the traditional tripartite mission of
education, research, and clinical care – to include a
fourth mission, social accountability. This new frame-
work implies that medical schools have the mission
to cultivate social accountability in medical students
in order to participate in the improvement of health
conditions of the underserved.
As stated by Boelen and Woollard in 2009 [10], so-

cially accountable actions of medical schools must be
grounded in the identification of societal needs and
directed to the usability of professionals to fulfill
those needs. According to the REVOLUTIONS frame-
work developed by Ventres and Dharamsi [11], so-
cially accountable medical schools must promote
organizational cultures aimed at addressing social de-
terminants of health to encourage the development of
socially responsive physicians. Socially accountable
medical students should know about social determi-
nants of health, understand methods for delivering
care to the underserved, participate in programs to
broaden care delivery, and show favorable attitudes
toward this population. Two concepts found in the
literature to assess how medical students perceive
their responsibility toward underserved populations
and how they interact with them are medical stu-
dents’ attitudes toward the underserved (MS-ATU)
[12, 13] and future intention to work with the

underserved (MS-IWU) [14]. MS-ATU refers to the
perceptions that medical students have of underserved
populations and their health conditions and behaviors
[12, 13]. MS-IWU defines the willingness displayed by
medical students to work in socially deprived areas or
with underserved populations after graduating [14].
Several tools showed good validity to evaluate how
medical students feel responsible for the care of
underserved populations and how they conceive social
issues in medicine [12, 15–18].
However, since the pioneering work by Eron in 1955

[19], studies continue to report that progressing through
medical education may negatively impact attitudes to-
ward caring for underserved patients [12, 13]. In 1993,
Crandall, Volk and Loemker asked the following critical
question for both medical educators and healthcare pol-
icies makers: « Are we training socially responsible phy-
sicians? » [12]. Moreover, the factors associated with
favorable MS-ATU, which may limit the negative impact
of medical education on students’ attitudes and
intention, are poorly understood. More than 25 years
later, the question not only remains but is increasingly
important as social media, telehealth, and technology are
changing healthcare delivery and training. However, no
previous systematic review addressed the issue of MS-
ATU and/or MS-IWU, regarding their change through-
out medical education and the factors associated with fa-
vorable MS-ATU and MS-IWU.
During the past years, medical schools implemented

selection strategies or educational interventions (curric-
ula on social accountability, community-based learning,
lectures…) dedicated to social accountability, with the
goal to train competent physicians showing more favor-
able attitudes toward and intention to work with the
underserved [20, 21]. However, no systematic review has
yet summarized the evidence on the effectiveness of
such strategies for improving MS-ATU and/or MS-
IWU.
Our systematic review and meta-analysis aimed to

examine the three following questions:

1) How do MS-ATU and MS-IWU change throughout
medical education?

2) How do sociodemographic and educational factors
predict MS-ATU and MS-IWU?
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3) What types of interventions used by medical
schools show the best effectiveness to improve MS-
ATU and MS-IWU?

Method
Article selection
The systematic review protocol was based on the Pre-
ferred Reporting Items for Systematic Reviews and
Meta-analyses (PRISMA) protocol [22] and registered on
the PROSPERO database (registration number
CRD42019120628), in March 2019. The electronic
search was conducted on the following databases: Med-
line, Scopus, and Web of Science. The following search
terms were grouped by subject as follows: a) context of
medical education; b) outcomes: change in MS-ATU
and/or MS-IWU, predictive factors for MS-ATU and/or
MS-IWU, effectiveness of educational interventions; c)
underserved population. The search algorithm is given
in Additional file 1: appendix. Search terms were con-
nected using the Boolean Operators ‘AND’ and ‘OR’ to
capture all relevant article suggestions. To ensure the ex-
haustiveness of the search and the relevance of the algo-
rithm, a pilot electronic research was performed. The
results of the pilot search were reviewed and the search
terms and algorithm were further refined.
The search was conducted independently by three in-

vestigators (EL, VRC, and SO) using the same criteria
and search procedures between January and May 2020.
The electronic search was supplemented by a manual
search of references in relevant articles and by snowbal-
ling of full articles retrieved to maximize identification
of relevant literature. Three selection filters were used:
titles, abstracts, and a comprehensive full-text reading of
each selected article thereafter. At each stage, the au-
thors independently screened all the selected articles,
identified and selected those for which available data
(title for the first stage, abstract for the second and then
full-text) were consistent with the inclusion criteria of
the review. The three authors compared their results at
each stage of the selection process and agreed upon the
articles to be retained. When the three investigators dis-
agreed about the inclusion of an article, we reached
agreement through consensus among all authors.

Inclusion criteria
We included articles that (1) were published in peer-
reviewed journals in English, (2) were published until
31 December 2019, (3) reported the change in MS-
ATU and/or MS-IWU throughout medical education,
(4) assessed factors associated with MS-ATU and/or
MS-IWU, or (5) evaluated effectiveness of educational
interventions to improve MS-ATU and/or MS-IWU.
Cross-sectional, cohort, and interventional studies (in-
cluding randomized trials) were eligible for inclusion.

We excluded articles reporting non-original data and
qualitative studies. Two authors assessed the quality
of studies included through a rating scheme modified
from the Oxford Centre for Evidence-based Medicine
[23]. For interventional studies, we also assessed study
quality using the Medical Education Research Study
Quality Instrument (MERSQI), developed to assess
the methodologic quality of quantitative medical edu-
cation research [24]. The MERSQI shows good inter-
rater reliability (interrater reliability comprised
between 0.77 and 0.95) [24]. The instrument uses 10
criteria: study design, number of institutions included,
response rate, data type, internal structure, content
validity, criterion validity, appropriateness of data ana-
lysis, complexity of analysis, and outcome level. These
criteria form six domains, each with a maximum
score of 3 and a minimum of 0 or 1, that sum to
produce a total score from 5 to 18.

Data analysis
Systematic review
The first three authors independently extracted quan-
titative data for each outcome: change in MS-ATU
and MS-IWU; mediating factors associated with favor-
able MS-ATU; and effectiveness of educational strat-
egies dedicated to improving MS-ATU. We reviewed
the extracted results, grouped them into main cat-
egories, and summarized the evidence for each cat-
egory. We then discussed all discrepancies and
reached consensus on the final summary. When ne-
cessary, we contacted original authors of included
studies to give detailed information on incomplete
data (e.g., sample size, response rates, results of the
study). In the literature, several validated scales are
used to evaluate MS-ATU, such as the Medical Stu-
dent Attitudes Towards the Underserved (MSATU)
[12, 13], the Attitudes Toward Issues in Medicine
(ATSIM) [15, 16] and the Attitudes Toward Poverty
(ATP) [17, 18]. MS-IWU is generally assessed through
non-validated questionnaire asking medical students if
they intent or not to work with the underserved [14].

Change in MS-ATU
We assessed the change in MS-ATU by computing a
weighted mean effect size of studies reporting results
from the ATSIM, MSATU and ATP scales. For each
study, effect size was calculated as the standardized
mean difference (Cohen’s d) between the first year of
medical school and the later years. A positive effect size
reflects lower scores (ATSIM and MSATU) or a higher
score (ATP), respectively. Conventionally, Cohen’s d of
0.20, 0.50, and 0.80 are considered as small, moderate,
and large effects, respectively [25].
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Meta-analysis
When results were given in odds ratios (OR) and had
homogeneous outcomes, we analyzed data using Com-
prehensive Meta-analysis Software (V2.0, Biostat) [26].
We made the choice of using ORs according to recent
recommendations regarding the summary analysis of di-
chotomous outcomes in meta-analysis [27], to fulfill the
four following criteria: 1) consistency across studies, 2)
mathematic properties to perform a meta-analysis, 3)
ease of interpretation for the readers and 4) availability
of data as study-level summaries. Indeed, as the great
majority of the included articles used ORs to report their
results as study-level summaries regarding the factors as-
sociated with favorable MS-ATU, the used of ORs was
indicated to perform the meta-analysis. We measured
pooled ORs using a random-effect model, to consider
between-study variability and thus provide more pre-
cisely estimated summary ORs [28]. For each study, we
converted ORs into the log OR. The weighted sum of
the log ORs was measured and then reconverted into
ORs. We quantified heterogeneity among studies with
the Q statistic and the I2. The Q statistic determines
whether observed variations in OR are caused by a
between-study true difference, not within-study sam-
pling error. A significant Q-value reflects a true variation
of OR between studies. I2 is the proportion of inconsist-
ency between studies’ results attributable to heterogen-
eity. I2 values of 25, 50, and 75% reflect a small,
moderate, or high degree of heterogeneity, respectively
[29]. We assessed publication bias with the Egger’s re-
gression intercept [30].

Results
Included studies
After removing duplicate citations, 1781 articles were
identified. After selection on title and abstract, followed
by full-text reading, 55 articles met our inclusion criteria
[12–14, 16, 18, 21, 22, 31–77, 78]. Of these, twelve stud-
ies measuring the trends in MS-ATU [12, 13, 18, 32, 33,
34, 43, 45, 47, 51, 54, 63] and 10 focusing on factors as-
sociated with MS-ATU [42, 50, 52, 56, 59, 64, 66–68,
71] were included in the quantitative analysis (Fig. 1).
Studies were published between 1980 and 2019. The

55 studies included 109,647 medical students, 101,327 of
whom were U.S. medical students (92.4%). Most studies
were performed in the USA (n = 45) or Australia (n = 6).
The average response rate was 73.2%. The quality of
studies was heterogeneous. The characteristics of in-
cluded studies are displayed in Table 1.

Change in MS-ATU and MS-IWU
Change in MS-ATU (Table 2)
Thirteen studies [12, 13, 18, 32–34, 43–45, 47, 51, 54,
63] measured change in MS-ATU using three different

scales. One study did not use any validated scale [44].
All but one study [32] reported decreasing MS-ATU
throughout medical education. Eleven [12, 13, 16, 18,
32–34, 45, 47, 51, 63] studies assessed the significance of
the change; it was significant in all but 2 [16, 32].
Twelve studies were included in the measure of effect

sizes [12, 13, 18, 32–34, 43, 45, 47, 51, 54, 63]. The het-
erogeneity between studies was high (I2 = 72.44; Q(8) =
29.02; p < 0.001). We found a small effect size between
the first and second years (d = 0.29) and between the
first and third years (d = 0.34). A moderate effect size
was observed between the first and fourth years (d =
0.51). Decline in MS-ATU was reported to be greater in
men than women [12, 13, 34, 54], between years 1 and 2
and then between years 3 and 4 of medical education
[13]. Students from underserved backgrounds and those
interested in primary care showed less decline in MS-
ATU compared to their counterparts [54]. Crandall et al.
[51] showed that the decline throughout education was
more pronounced in medical students than pharmacy
students. The decline in MS-ATU was observed both in
older and more recently published studies [16, 32–34,
54, 63]. Three studies found that the decline in MS-
ATU was observed not only in the US but also in other
countries (Australia, Canada and New-Zealand) [33, 43,
45], while Ewan [32] reported a non-significant increase
in MS-ATU in Australia.

Change in MS-IWU
Four studies [38, 67, 71, 78] evaluated the change in
MS-IWU in the US with conflicting results. Garcia et al.
[71] and Phelan et al. [78] reported an increase in MS-
IWU between matriculation and graduation (23 to 28%
and 22.5 to 23.1%, respectively) and O’Connel et al. [67]
an increase between the third and fourth year (32 to
34.3%). Weitzmann et al. [38] reported a decrease in
MS-IWU between the beginning and third year of
pediatric residency. None of the four studies assessed
the significance of change in MS-IWU. Phelan et al. [78]
found a significant association between decrease in MS-
IWU and more negative fourth-year explicit racial
attitudes.

Factors associated with favorable MS-ATU or MS-IWU
A total of 16 articles [14, 35, 40, 42, 50, 52, 57, 59, 64,
66, 67, 68, 71, 74, 78] assessed the role of mediating fac-
tors associated with MS-ATU or MS-IWU, identifying
13 main putative mediating factors. Ten studies were in-
cluded in the meta-analysis [49, 42, 50, 52, 56, 59, 64,
66, 67, 68, 71], 4 were excluded because they did not re-
port their results in ORs [35, 40, 57] and 2 because they
assessed a risk factor that was not evaluated in other
studies [74, 78].

Leaune et al. BMC Medical Education          (2021) 21:129 Page 4 of 15



The heterogeneity between studies was high (I2 =
78.1%; Q(7) = 32.0; p < 0.001). Pooled ORs showed
greater attitudes and intentions for female gender, being
from an underserved community, being from ethnic mi-
nority, exposure to the underserved during medical edu-
cation and intent to practice in primary care (Table 3).
The association was not significant for age, religiosity, or
educational debt.
Two studies evaluated the role of burnout on MS-

ATU, with conflicting results. Dyrbye et al. [52] found a
significant association between greater burnout and un-
favorable MS-ATU (OR = 1.65; 95% CI 1.35–2.01);
whereas Gatell et al. [66] did not (OR = 1.3; 95% CI 0.7–

2.6). Two studies found a significant association between
sense of calling and MS-IWU [67, 68]. Burkhardt et al.
[74] reported greater MS-IWU in residents who plan a
career in emergency medicine at graduation (OR = 1.71;
95% CI 1.57–1.87). Phelan et et al. [78] found no signifi-
cant association between the experience of microaggres-
sions attributed to race/ethnicity and MS-IWU (OR =
1.24; p = 0.24). Studies that were not included in the
meta-analysis because they did not report their results in
ORs also found more favorable MS-ATU in females [14,
35, 40], medical students from underserved communities
[35, 40], or ethnic minorities [35, 40] and those who in-
tent to practice in primary care [35]. Griffin et al. [14]

Fig. 1 Flowchart diagram of study selection according to the PRISMA guidelines
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Table 1 Characteristics of studies included in the systematic review and meta-analysis

Source Country Design Sample Response rate Outcome Qualitya

Maisiak et al. 1980 [31] US Non-controlled
trial

145 88% Effectiveness of an educational
intervention

2

Dornbush et al. 1985 [16] US Cross-sectional 144 72% Change in MS-ATU 4

Ewan et al. 1987 [32] AU Cross-sectional 156 71.2% Change in MS-ATU 4

Ewan et al. 1988 [33] AU Cohort 63 68% Change in MS-ATU 2

Dornbush et al. 1991 [34] US Cross-sectional 71 38% Change in MS-ATU 4

Crandall et al. 1993 [12] US Cross-sectional 220 80.9% Change in MS-ATU 4

Tippets & Westphelling,

1993 [35]
US Cross-sectional 560 NA Mediating factors 4

Campos-Outcalt et al. 1997
[36]

US Case-control 193 68.4% Effectiveness of an educational
intervention

3

Crandall et al. 1997 [13] US Cohort 495 80% Change in MS-ATU 2

O’Toole et al. 1999 [37] US Cohort 160 68.5% Effectiveness of an educational
intervention

2

Weitzmann et al. 2000 [38] US Cross-sectional 141 71% Change in MS-IWU 4

Markham et al. 2001 [39] US Non-controlled
trial

90 90.9% Effectiveness of an educational
intervention

3

Weissman et al. 2001 [40] US Cross-sectional 2626 65.3% Mediating factors 4

Godkin et al. 2003 [41] US Non-controlled
trial

146 83.4% Effectiveness of an educational
intervention

3

Tavernier et al. 2003 [42] US Cross-sectional 775 26.3% Mediating factors 4

Schwartz & Loten, 2004 [43] NZ, US Cross-sectional 1015 NA Change in MS-ATU 4

Wilson et al. 2004 [44] US Cross-sectional 784 57% Change in MS-ATU 4

Woloschuk et al. 2004 [45] CA Cohort 198 52.5% Change in MS-ATU 2

Ko et al. 2005 [20] US Controlled trial 1088 93.6% Effectiveness of an educational
intervention

2

Cox et al. 2006 [46] US Randomized
trial

100 93% Effectiveness of an educational
intervention

1

Godkin et al. 2006 [47] US Controlled trial 196 98.0% Change in MS-ATU + Effectiveness
of an educational intervention

2

Buchanan et al. 2007 [48] US Non-controlled
trial

25 100% Effectiveness of an educational
intervention

3

Crandall et al. 2007 [49] US Cohort 110 71% Change in MS-ATU + Effectiveness
of an educational intervention

2

Ko et al. 2007 [50] US Case-control 1071 100% Effectiveness of an educational
intervention + Mediating factors

3

Crandall et al. 2008 [51] US Cohort 110 100% Change in MS-ATU 2

Dyrbye et al. 2010 [52] US Cross-sectional 2682 61% Mediating factors 4

Huang & Malinow, 2010 [53] US Non-controlled
trial

46 100% Effectiveness of an educational
intervention

3

Wayne et al. 2011 [54] US Cohort 313 59% Change in MS-ATU 2

Scheu et al. 2012 [55] US Non-controlled
trial

274 75% Effectiveness of an educational
intervention

3

Boscardin et al. 2014 [56] US Cohort 7631 58.8% Mediating factors 2

Caulfield et al. 2014 [57] US Cross-sectional 13,867 74.2% Mediating factors 4

Smith et al. 2014 [58] US Non-controlled
trial

914 97.9% Effectiveness of an educational
intervention

3

Borracci et al. 2015 [59] AR Cross-sectional 354 88.5% Mediating factors 4

Cox et al. 2015 [60] US Randomized
controlled trial

137 88% Effectiveness of an educational
intervention

1
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reported a greater MS-IWU in students with middle
socio-economic status compared to those with low or
high socio-economic status (p < 0.05). Caulfield et al.
[57] found an association between tolerance of ambigu-
ity and favorable MS-ATU (d = 0.29).

Effectiveness of educational interventions and selection
strategies (Table 4)
Effectiveness of educational interventions
A total of 24 articles assessed the effectiveness of educa-
tional interventions [20, 21, 31, 36, 37, 39, 41, 46–48, 50,
51, 53, 55, 58, 60, 61, 65, 69, 70, 72, 75–77]. Twenty
were US studies. Thirteen were controlled-group studies

[20, 21, 36, 37, 46, 47, 49, 50, 60, 61, 59, 70, 72], among
which two were randomized [46, 60]. Five main types
of educational interventions were evaluated: global
curriculum dedicated to social accountability [20, 21,
36, 46, 47, 48, 50, 51, 53, 60, 61, 72, 77]; experiential
community-based learning [37, 41, 70]; volunteering
in student-run free clinics [55, 58, 69, 76], traditional
didactic learning,, [31, 39, 65] and online curriculum
[75]. Experiential community-based learning and glo-
bal curricula showed the greatest positive impact on
MS-ATU, whereas volunteering in student-run free
clinics and traditional learning showed inconsistent
results.

Table 1 Characteristics of studies included in the systematic review and meta-analysis (Continued)

Source Country Design Sample Response rate Outcome Qualitya

Jilani et al. 2015 [18] US Cross-sectional 297 67% Change in MS-ATU 4

Girotti et al. 2015 [61] US Case-control 297 36% Effectiveness of an educational
intervention

3

Larkins et al. 2015 [62] AU, BE, CA, PH, ZA, SD Case-control 944 88.9% Effectiveness of selection
strategies

3

Stephens et al. 2015 [63] US Cross-sectional 170 35% Change in MS-ATU 4

Laraque Arena et al. 2016
[64]

US Cross-sectional 1223 57% Mediating factors 4

Leung et al. 2016 [65] US Non-controlled
trial

48 72% Effectiveness of an
educational intervention

3

Gatell et al. 2017 [66] US Cross-sectional 393 66% Mediating factors 4

Griffin et al. 2017 [14] AU Cohort 351 94.6% Mediating factors 2

O’Connell et al. 2017 [67] US Cohort 564 70.4% Change in MS-IWU +mediating
factors

2

Puddey et al. 2017 [68] AU Cross-sectional 2829 89.8% Mediating factors 4

Tran et al. 2017 [69] US Controlled trial 128 NA Effectiveness of an educational
intervention

2

Briggs et al. 2018 [70] US Controlled trial 42 88% Effectiveness of an educational
intervention

2

Garcia et al. 2018 [71] US Cross-sectional 40,846 100% Change in MS-IWU +Mediating
factors

4

Kost et al. 2018 [72] US Case-control 158 77% Effectiveness of an educational
intervention

3

Larkins et al. 2018 [21] AU, BE, CA, PH, ZA, SD Controlled trial 3346 76.2% Effectiveness of an educational
intervention

2

Wolley et al. 2018 [73] PH Case-control 492 45.5% Effectiveness of selection strategies 3

Burkhardt et al. 2019 [74] US Cross-sectional 17,067 91% Mediating factors 4

Godfrey et al. 2019 [75] US Non-controlled
trial

59 84% Effectiveness of an educational
intervention

3

Heller et al. 2019 [76] ZA Non-controlled
trial

52 NA Effectiveness of an educational
intervention

3

Jacobs et al. 2019 [77] US Non-controlled
trial

11 50% Effectiveness of an educational
intervention

3

Phelan et al. 2019 [78] US Cohort 3756 64.5% Change in MS-IWU 2
a The quality of included studies was measured using the rating scheme modified from the Oxford Centre for Evidence-based Medicine23: the score is based on
the design of the study (1 = randomized trial; 2 = controlled trial without randomization; 3 = case-control study or retrospective cohort study; 4 = cross-sectional
study or case series)
Abbreviations: MS-ATU Medical students attitudes toward the underserved; MS-IWU Medical students intention to work with the underserved; AR Argentina;
AU Australia; BE Belgium; CA Canada; NZ New Zealand; PH Philippines; ZA South Africa; SD = Sudan; US United States of America
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Effectiveness of selection strategies
Two studies evaluated the impact of selection strategies
at entry in medical schools on MS-IWU [62, 73] and
showed inconsistent results. Both were non-US studies
(one from Australia, Belgium, Canada, Philippines, South
African and Sudan and one from Philippines). Larkins
et al. [62] found no significant impact on MS-IWU,
while Wooley et al. [73] found a significant increase in
MS-IWU in two Philippines medical schools.

Publication bias
There was no evidence of publication bias for change in
MS-ATU (r = 1.76; p = 0.34) or factors associated with
favorable MS-ATU (r = − 0.97; p = 0.44).

Discussion
We performed the first systematic review and meta-
analysis on medical student attitudes toward the under-
served throughout medical education. First, our system-
atic review demonstrated that MS-ATU significantly
declines throughout medical education. Second, we
found that factors associated with more favorable atti-
tudes toward the underserved were sociodemographic
characteristics, such as gender and social origin, not re-
lated to medical education. Third, community-based in-
terventions were the only clear educational strategies
that significantly improved MS-ATU. Experiential
community-based learning and curricula dedicated to
social accountability tended to show the highest levels of
effectiveness in improving attitudes and intentions.

Table 2 Change in medical students attitudes toward the underserved (MS-ATU) throughout medical education

Author Country Scale 1st
year

2nd
year

3d
year

4th
year

5th
year

Mean difference (%) Significance

Dornbush et al. 1985 [16] US ATSIMa 168.11 – 165.85 – – −2.26 (1.3%) NS

Ewan, 1987 [32] Australia ATSIM 175.9 – – 179.4 – + 3.5 (1.9%) NS

Ewan, 1988 [33] Australia ATSIM – – – 176 167 −9.0 (5.1%) p < 0.001

Dornbush et al. 1991 [34] US ATSIM 213.81 195.15 – – −18.66 (8.7%) p = 0.037

Crandall et al. 1993 [12] US MSATUa 66.3 – – 60.8 – −5.5 (8.3%) p < 0.001

Crandall et al. 1997 [13] (women) US MSATU 54.1 48.4 47.6 43.5 – −10.6 (22.2%) p < 0.001

Crandall et al. 1997 [13] (men) US MSATU 48.6 44.4 44.7 40.9 – −7.7 (15.8%) p < 0.001

Schwartz & Loten, 2004 [43] New Zealand ATSIM 13.46 13.61 12.9 – – − 0.56 (4.2%) NA

Schwartz & Loten, 2004 [43] Hawaii ATSIM 14.75 14.54 14.21 14.31 – −0.44 (2.9%) NA

Schwartz & Loten, 2004 [43] Australia ATSIM 13.21 – 13 – – −0.21 (1.6%) NA

Wolloschuk et al. 2004 [45] Canada ATSIM 187.2 182.01 – 176.05 – −11.15 (5.9%) p < 0.001

Godkin et al. 2006 [47] US MSATU 3.98 – – 3.81 – −0.17 (4.3%) p < 0.05

Crandall et al. 2008 [51] US MSATU 52.8 51.4 – 46.6 – −6.2 (11.7%) p < 0.01

Wayne et al. 2011 [54] US MSATU 54.9 – – 50.4 – −4.5 (8.2%) NA

Jilani et al. 2015 [18] US ATPb 48.15 – – 51.69 – + 3.54 (7.4%) p = 0.016

Stephens et al. 2015 [63] US MSATU 46.02 – – 41.7 – −4.32 (9.4%) p < 0.01

MSATU Medical Student Attitude Toward the Underserved scale; ATSIM Attitudes Toward Social Issues in Medicine scale; ATP Attitudes Toward Poverty*
a Higher score in ATSIM and MSATU indicate a more favorable attitude toward the underserved15,16
b Higher score in ATP indicate a less favorable attitude toward the underserved17,18

Table 3 Pooled odd ratios for sociodemographic and educational factors associated with favorable medical students attitudes
toward (MS-ATU) or intention to work with the underserved (MS-IWU)

Factor n Pooled OR (95% CI) 95% CI z-value p

Gender (female) 7 1.47 1.18–1.81 3.52 < 0.001

Students from underserved communities 6 2.20 1.51–3.21 4.12 < 0.001

Students from ethnic minorities 5 2.06 1.64–2.60 6.15 < 0.001

Age 5 1.05 0.95–1.15 0.96 0.34

Intention to work in primary care 5 1.97 1.27–3.05 3.05 0.002

Exposure to the underserved during medical education 4 1.47 1.26–1.71 4.86 < 0.001

Religiosity 3 0.93 0.65–1.35 −0.36 0.72

Educational debt 3 0.93 0.73–1.19 −0.60 0.55

MS-ATU Medical students attitudes toward the underserved; MS-IWU Medical students intention to work with the underserved
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Table 4 Characteristics and results of studies evaluating the effectiveness of interventions dedicated to improving medical students
attitudes toward (MS-ATU) or intention to work with the underserved (MS-IWU)

Source Medical school Educational program or selection strategies Duration Outcome Results Qualitya

Global curriculum

Campos-
Outcalt et al.
1997 [36]

University of Arizona “Commitment to Underserved People” Program
• Visits to agencies providing services to the
underserved (Y1)
• Volunteer projects and community health externship
(Y1–2)
• Assistance in selecting site for Y3 clerkships
• Primary-care preceptorships among underserved
populations (Y4)
• Discussions and annual retreat for faculty and
students (Y1–4)

4y Practice in
underserved
area

Improved** 11.5

Ko et al. 2005
[20]

University of California,
Charles R. Drew University

UCLA/Drew Medical Education Program
• Clinical placement in underserved areas
• Longitudinal primary care rotation
• Research project in an underserved area
• Didactics on minority and multicultural health
• Health disparities thesis

4y MS-IWU Improved** 9.5

Cox et al.
2006 [46]

University of Wisconsin
School of Medicine

“Caring for the Underserved” Curriculum
• Faculty-led and web-based curriculum for
third-year medical students during the pediatric
clerkship
• Case-based videos & interactive problem-based
learning
• Development of a screening tool for recognizing
underserved patients (“I CARE”)
• Independent clinical project on the situation of
an underserved family met during a clinic visit

6w MS-ATU Improved* 10.5

Godkin et al.
2006 [47]

University of Massachusetts
Medical School

“Longitudinal Pathway on Serving Multicultural and
Underserved Populations”

• Family curriculum (Y1): visits to an underserved family
• Longitudinal 2-year preceptorship (Y1–2): placement
at a site serving underserved populations
• Summer immersion: 6-week immersion in a developing
country (at the end of Y1)
• Domestic community service project family medicine
clerkship (Y3): serving in or organizing a community
service project for the underserved
• Electives (Y3–4): placement in a community or rural
health center and/or in a developing country
• Seminar series

4y MS-ATU Unchangedb 11.5

Buchanan
et al. 2007
[48]

Rush University, Chicago Primary care internal residency program
• Series of 8 lectures on homeless’ conditions
• Journaling, discussions with homeless individuals
• Tours of community programs serving homeless
people
• Intensive clinic sessions in homeless shelters and
visits to service providers

2w MS-ATU Improved*** 11.5

Ko et al. 2007
[50]

University of California,
Charles R. Drew University

UCLA/Drew Medical Education Program
• Clinical placement in underserved areas
• Longitudinal primary care rotation
• Research project in an underserved area
• Didactics on minority and multicultural health
• Health disparities thesis

2y Practice in
underserved
area

Improved* 12.5

Crandall et al.
2007 [51]

Wake Forrest University
School of Medicine

• Preclinical problem-based learning curriculum 4y MS-ATU Unchangedb 11.5

Huang &
Malinow,
2010 [53]

Baylor College of Medicine “Longitudinal Ambulatory Care Experience Underserved
Pathway”

• Half-day seminar/journal clubs on underserved care
topics
• Clinical preceptorship: visits to a preceptor practicing
in an underserved area
• Community visits: group visits to
organizations caring for the underserved
• Year-long group project: development of
a community-based intervention for the
underserved

1y MS-ATU Improved* 7
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Table 4 Characteristics and results of studies evaluating the effectiveness of interventions dedicated to improving medical students
attitudes toward (MS-ATU) or intention to work with the underserved (MS-IWU) (Continued)

Source Medical school Educational program or selection strategies Duration Outcome Results Qualitya

• Health care funding assignment: assistance
to a patient applying for health care funding

Cox et al.
2015 [60]

University of Wisconsin
School of Medicine

“Caring for the Underserved” Curriculum
• Faculty-led and web-based curriculum for
third-year medical students during the
pediatric clerkship
• Case-based videos & interactive problem-based
learning
• Development of a screening tool for recognizing
underserved patients (“I CARE”)
• Independent clinical project on the situation of
an underserved family met during a clinic visit

6w MS-ATU Unchangedc 10

Girotti et al.
2015 [61]

University of Illinois College
of Medicine

“Urban Medicine Program”
• Seminar series (Y1–2): didactic learning followed
by breakout sessions
• Web-based learning curriculum (Y3–4): three
modules covering cultural competency, leadership
and communication skills
• Longitudinal community project (Y3–4): team-based
collaborative engagement with community agencies
in underserved areas
• Policy and advocacy forum (Y4): two-weeks didactic
presentations and discussions

4y MS-ATU Improved* 15

Larkins et al.
2018 [21]

James Cook University,
Townsville (AU)
Ghent University (BE)
Walter Sisulu University (ZA)
Gezira University (SD)
Ateneo de Zamboanga
School of Medicine (PH)
Northern Ontario School of
Medicine (CA)
Flinders University School of
Medicine (AU)
University of the Philippines
School of Health Sciences
(PH)

Training for Health Equity Network (THEnet)
• Medical schools with a social accountability mandate
• Didactics on social determinant of health and
health needs of underserved people
• Clinical placements in underserved areas

– MS-IWU Unchangedb 10

Kost et al.
2018 [72]

University of Washington
School of Medicine

The Underserved Pathway Program
• Online curriculum,
• Preclinical underserved preceptorship
• Electives on underserved topics
• Mentorship with a physician with experience
caring for underservedpopulations,
• Service learning,
• Scholarly project with an underserved focus,
• Clinical clerkships at underserve sites

4y MS-IWU Improved* 11

Jacobs et al.
2019 [77]

Saint Louis University The Longitudinal Underserved Community
Curriculum (LUCC)

• 12 monthly day-long community health workshops
• Monthly community-focused 1-h seminars
• Practice in a diverse urban federally qualified
health center

3y MS-ATU Improvedb 10

Experiential learning

O’Toole et al.
1999 [37]

University of Pittsburgh “Program for Health Care to Underserved Population”
• Service-learning program at a health care clinic
for homeless including patient admission, physical
examination, health education talks, treatment

4y MS-IWU Improved*** 8.5

Godkin et al.
2003 [41]

University of Massachusetts
Medical School

• International electives 4-8w MS-ATU Improved*** 8.5

Briggs et al.
2018 [70]

Geisel School of Medicine at
Dartmouth

“Beyond the Book” Program
• Classroom didactics (lectures, panelist and journal
article discussions, workshops)
• Community-based learning: partnership with
underserved individuals, meetings in nonprofit
organizations serving the underserved

8 m MS-ATU Improved*** 11
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Decline of MS-ATU
While speculative, our data suggest that declines in MS-
ATU may represent an erosion of social responsibility
that occurs during medical training. Future studies could
seek to improve knowledge and attitudes toward social
determinants of health and incorporate efforts to under-
stand the social contract of physicians. Since students

from other disciplines tend to display more favorable at-
titudes toward the underserved, interprofessional learn-
ing may also be an effective way to train socially
accountable medical students. Moreover, no studies
assessed the impact of interventions that include patients
as educators in social accountability, which could be an-
other method to train students in this topic.

Table 4 Characteristics and results of studies evaluating the effectiveness of interventions dedicated to improving medical students
attitudes toward (MS-ATU) or intention to work with the underserved (MS-IWU) (Continued)

Source Medical school Educational program or selection strategies Duration Outcome Results Qualitya

Volunteering in SRFC

Sheu et al.
2012 [55]

School of Medicine,
University of California

• Classroom didactics
• Volunteering in free clinics: performing histories and
physicals, providing patient education

1y MS-ATU Unchangedb 10.5

Smith et al.
2014 [58]

University of California San
Diego

Student-run Free Clinic Project
• Half-day clinical sessions
• Two-hours didactic sessions
• Structured oral and written reflection activities
• Clinical sessions including managing all functions
of the clinic

– MS-ATU Improved*** 7.5

Tran et al.
2017 [69]

University of Central Florida
College of Medicine

• Volunteering at the KNIGHTS (Keeping Neighbors
In Good Health Through Service) Clinic

– MS-ATU and
MS-IWU

Unchangedb 7.5

Heller et al.
2019 [76]

University of Cape Town
School of Medicine

• Volunteering at the SHAWCO (Students’ Health
and Welfare Centers Organisation)

– MS-IWU Unchangedb 11.5

Traditional learning

Maisiak et al.
1980 [31]

University of Alabama in
Birmingham

• Lectures on social determinants of health 10w MS-ATU Unchangedb 12

Markham
et al. 2001
[39]

Jefferson Medical College,
Thomas Jefferson University

• Seminar series (Y3): one-hour sessions of articles
discussions about health care environment

4 h MS-ATU Improvedb 7.5

Leung et al.
2016 [65]

Warren Alpert Medical
School of Brown
Uni-versity

• Seminars on topics related to the health of
underserved population and collaboration on a
presentation or workshop

1y MS-ATU Unchangedb 8

Online curriculum

Godfrey et al.
2019 [75]

Columbia Vagelos of
Physicians and Surgeon

• Six modules incorporating mobile-optimized media
content: health systems, social determinants of
health, race and health, injury and violence,
substance use and harm reduction, alternative
health systems and current health policy

5w MS-IWU Improvedc 8.5

Selection
strategies

11.0

Larkins et al.
2015 [62]

James Cook University,
Townsville (AU)
Ghent University (BE)
Walter Sisulu University
(ZA)
Gezira University (SD)
Ateneo de Zamboanga
School of Medicine (PH)

• Selection on academic merit (AU, BE, ZA, SD, PH)
• Interview by panel including members from
underserved communities (AU, PH, ZA)

• Quota system for students from underserved
communities (AU, PH, SD, ZA)

• Marketing strategy to attract socially minded
students (BE)

– MS-IWU Unchangedc 10

Wooley et al.
2018 [73]

University of the
Philippines School of
Health Sciences (PH)
Ateneo de Zamboanga
School of Medicine (PH)

• Selection on academic merit
• Interview
• Quota-system for students from underserved
communities

4y Practice in
underserved
area

Improved*** 12

a Measured using the Medical Education Research Study Quality Instrument (MERSQI)24: MERSQUI score range from 5 to 18
* p < 0.05
** p < 0.001
*** p < 0.001
b Not significant
c No measure of significance
Abbreviations: MS-ATU Medical students attitudes toward the underserved; MS-IWU Medical students intention to work with the underserved; SRFC
Student-run free clinic; AU Australia, BE Belgium; CA Canada; PH Philippines; SU Sudan; ZA = South Africa
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We demonstrated that attitudes toward the under-
served in medical students were not correlated to age of
participants. We can thus assume that the maturation
effect, i.e. change in their way of thinking as a result of
getting older, may not explain the observed decline in
MS-ATU. What specifically influences the decline re-
mains unclear. Possible factors include the hidden cur-
riculum, the intensity of the educational program,
faculty and staff role models, or others. The hidden cur-
riculum was originally defined in the field of medical
education as the « set of influences that function at the
level of organizational structure and culture » [79]. Ac-
cording to a recent scoping review, the hidden curricu-
lum may be responsible for many negative outcomes in
medical education, from erosion of idealism to increase
in cynicism and bias in medical students [80]. Interest-
ingly, Crandall et al. [51] showed that attitudes toward
the underserved were maintained in pharmacy students.
This is consistent with the findings of Parlow and Roth-
man [15], who reported more favorable attitudes over
time toward societal responsibility in social work and
nursing students. These data raise questions about the
impact of medical school curricula on training socially
aware clinicians.
As students progress through training, they experience

increasing intensity in demands and time requirements
which contribute to emotional exhaustion and burnout.
The significant decline in empathy previously demon-
strated throughout medical education [81] may also be a
putative explanation for our findings, although no stud-
ies assessed associations between empathy and MS-
ATU. While faculty and staff role models are known to
play a key role in medical students’ attitudes [82], Wil-
son et al. [44] reported that physicians tend to show less
favorable MS-ATU than students. We could thus
hypothesize that negatives attitudes toward the under-
served in senior physicians and medical educators may
shape unfavorable MS-ATU through role model
throughout medical education. These factors may also
lead to a shift in focus away from their responsibility to
society or underserved populations (if they do not inter-
act with them daily) toward a more direct and immedi-
ate focus on the patient in front of them.

Mediating factors
Sociodemographic characteristics, such as gender or so-
cial origin, were more strongly associated with positive
attitudes toward the underserved than factors related to
medical education. This result may represent an argu-
ment for selection strategies in medical schools to build
a workforce of physicians willing to work with the
underserved. However, the study of Larkins et al. [21]
did not provide strong evidence that selection strategies
influenced students’ maintaining a strong intention to

work with the underserved. On the contrary, Wolley
et al. [73] reported that selection strategy had a signifi-
cant effect on the choice to work in an underserved area
in the Philippines. Interestingly, interventions evaluated
by Wolley et al. [73] used both a selection strategy and
featured a curriculum dedicated to social accountability.
However, ethical concerns have also been raised about
selection strategy [83]. Students from underserved com-
munities may indeed want to work outside underserved
areas [14] and cannot be expected to limit their practice
to such communities.

Educational interventions
Studies failed to show significant differences between
students who did and did not participate in programs
teaching social accountability. Thus, it is challenging to
measure effectiveness of these interventions in modifying
medical students’ attitudes. According to our results, ex-
periential learning may be one of the most effective ways
to improve MS-ATU. Accordingly, a recent systematic
review of Doobay-Persaud et al. [84] found that experi-
ential learning significantly improved medical students’
knowledge of health inequities. However, although ex-
periential community-based learning showed the most
positive outcome, quality of studies assessing their ef-
fectiveness was only average as they mostly relied on
small samples without control groups. In the same time,
the effects of volunteering in student-run free clinics
were not clear, although Smith et al. [58], who included
the largest sample of volunteer medical students, re-
ported that volunteering in student-run free clinics did
improve MS-ATU. Moreover, studies evaluating effect-
iveness of educational interventions generally had small
samples; thus, their results may be explained mostly by a
lack of statistical power. We could also assume that
using a questionnaire to capture the attitudes of students
may not be as useful as evaluation based on experiential
assessments such as Objective Structured Clinical Exam-
inations (OSCEs). OSCES indeed offer an effective
means to evaluate behavioral skills, empathetic posture
or relational qualities in medical students toward the
underserved [85], rather than only relying on self-
reported attitudes through rating scales. Routinely meas-
uring MS-ATU in medical schools using validated scales
and/or OSCEs may be an effective mean to evaluate
their effectiveness in training socially accountable med-
ical students.

Strengths and limitations
This is the first systematic review and meta-analysis
evaluating the literature on change in attitudes toward
the underserved throughout medical education. Our re-
view includes a number of good-quality studies and a
large sample of medical students. The results are
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convergent across studies and over time, giving a high
level of confidence to our results. Our results stress the
need for medical schools to improve their efforts to en-
hance commitment toward social responsibility. The
findings are thus concordant with the call of Smither-
man, Baker & Wilson [9] for medical schools to add a
fourth mission – social responsibility – to the traditional
tripartite mission of education, research, and clinical
care.
Our systematic review had several limitations. First,

over 90% of the studies reviewed were performed in
high-income countries from the global-North. A recent
study demonstrated that social attitudes in medical stu-
dents are strongly influenced by societal social attitudes
[86]. Moreover, idiosyncrasies of the medical systems in
the high-income countries may also negatively influence
the change in MS-ATU during medical education. Thus,
the generalizability of our conclusions has to be ques-
tioned and more studies need to be conducted in other
countries and in diverse medical education environ-
ments to better understand associations between MS-
ATU and medical education. Second, we performed a
meta-analysis considering only the factors associated
with medical students’ attitudes, because statistical ana-
lyses were too heterogeneous for the change in MS-
ATU and the effectiveness of educational interventions.
Regardless, results were convergent in all studies. Third,
studies had considerable heterogeneity in terms of out-
comes and design. Use of several scales to assess MS-
ATU is a serious limitation for generalizability of our re-
sults. Moreover, the assessment of MS-IWU did not rely
on the use of any scale, which may also have increased
the heterogeneity of outcomes and results. Fourth, we
choose to exclude qualitative studies of the systematic
review to limit the heterogeneity of data, which may
have impeded the exhaustiveness of our results. Notably,
qualitative studies could offer an in-depth capture of the
attitudes and career choices of medical students. Fifth,
we only included English-language articles and thus pu-
tatively induce a publication bias. Finally, medical stu-
dents’ attitudes represent a limited part of the
competencies related to social accountability. Other out-
comes, such as knowledge and skills of medical students,
should also be assessed in systematic reviews of the lit-
erature to fully understand the impact of medical
schools on training socially accountable students.

Conclusions
Despite increased interest among medical schools to in-
culcate social responsibility in their students, attitudes of
medical students toward the underserved decline
throughout medical education. This remains true even
in more recent studies, after social responsibility pro-
grams have begun to be implemented. Educational

interventions dedicated to improving attitudes of med-
ical students show encouraging but mixed results. The
generalizability of our results is limited by the great
number of U.S. studies included in our systematic re-
view. More evidence from European or low- and
middle-income countries is needed to better understand
associations between medical students’ attitudes and
their education regarding health disparities.
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