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More than 31 million US 
residents, one in 10, speak 
Spanish at home, and more 

than half this population has limited 
English proficiency (LEP). Language 

barriers contribute to disparities in 
health and health care for popula-
tions with LEP. LEP populations 
have lower visit content compre-
hension,1 lower patient satisfaction,2 

lower rates of cancer screening,1,3-5 
and worse control of diabetes and 
cardiovascular risk factors compared 
with non-LEP populations.6,8-10

Overcoming language barriers in 
health care will require health care 
system adaptation at multiple lev-
els. Greater availability and better 
integration of trained interpreters 
into clinical processes are needed. In 
addition, growing evidence suggests 
that patients with LEP benefit from 
receiving language concordant care, 
ie, care by a provider who speaks 
their language.1,11-16 Experts have 
recommended expanding the Span-
ish-speaking provider workforce in 
the United States by recruiting more 
bilingual Latino health care provid-
ers and/or through training via ap-
propriate curriculum in medical 
school or residency.6,12,17,18 Although 
medical educators have begun to 
seek ways to enhance Spanish lan-
guage  proficiency and related cul-
tural skills of medical students and 
residents,19-22 our understanding of 
how best to accomplish this is lim-
ited.  

For US medical students with 
appropriate baseline Spanish lan-
guage skills, participation in an 
international health rotation in a 
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Spanish-speaking country may offer, 
among other learning opportunities, 
a means of maintaining or enhanc-
ing Spanish language fluency. While 
international health rotations among 
North American medical students 
and residents are increasingly popu-
lar,23,24 studies to date that have  ex-
amined  the educational benefits of 
international rotations  have either 
(1) relied  primarily on student self-
report of improvement in skills us-
ing unvalidated outcome measures  
and/or (2) lacked suitable compari-
son groups.25-27 To our knowledge, no 
studies have examined the relation-
ship between medical trainee par-
ticipation in international Spanish 
language immersion rotations (here-
after referred to as immersion) and 
improvement in language skills. Em-
piric evidence in this area would be 
useful to educators, as it would help 
inform decisions regarding how and 
if to allocate resources to curricu-
lar programs designed to encourage 
or formalize such activity. Evidence 
would be particularly compelling if 
immersion was shown to yield ad-
ditional benefits when added to do-
mestic language curriculum and that 
such benefits were durable beyond 
the initial weeks or months follow-
ing the immersion activity. 

In this study, we retrospectively 
examined data from a longitudinal 
“medical Spanish” program to test 
the hypothesis that students who 
participate in an immersion rotation 
in addition to taking US-based med-
ical Spanish coursework are more 
likely to improve their Spanish flu-
ency compared with those who par-
ticipate in coursework alone. 

Methods 
Participants and Timeline
The study was approved by the Uni-
versity of North Carolina, Chapel 
Hill Institutional Review Board. All 
students who matriculated at this 
institution during the study years 
2004 through 2008 received a letter 
describing the program and inviting 
interested individuals who assessed 
their own Spanish fluency as inter-
mediate or advanced to apply.19 The 

application process included taking 
a standardized oral fluency test, de-
scribed below. Accepted participants 
were non-native speakers, who dem-
onstrated intermediate to advanced 
Spanish fluency based on this test. 
A detailed program description has 
been published elsewhere,19 but 
in brief, all program students par-
ticipated in core medical Spanish 
coursework in the first 2 years of 
medical school. Course activities in-
cluded for-credit didactic teaching 
in conducting clinical encounters in 
Spanish, “cultural” and experiential 
learning activities that included com-
munity service, guided practice us-
ing bilingual standardized patients, 
and feedback from bilingual faculty 
based on observed encounters.

Measures
Fluency Assessments. Spanish 
fluency was assessed using the Spo-
ken Language EvaluationTM (SLE), 
a standardized oral fluency test ad-
ministered by a commercial lan-
guage testing service.28 The test 
has been described previously,29 but 
consists of a structured telephone 
interview during which an examin-
er provides a series of 12 items or 
“prompts” in Spanish. Items are ran-
domly chosen from a larger pool, a 
process that ensures different test 
content even when the assessment is 
re-administered to the same individ-
ual over time. The prompts require 
the candidate to express themselves 
verbally in Spanish in both gener-
al conversational domains as well 
as in basic health domains. Sam-
ple item (in Spanish): “If you had 
a friend who smoked two packs of 
cigarettes a day, what advice would 
you give him?” Telephone interviews 
were audiorecorded and reviewed in-
dependently by evaluators who rat-
ed the domains of vocabulary, speed, 
grammar, sentence structure, and 
ability to express ideas in Span-
ish. Evaluators are first-language, 
or “native,” Spanish speakers edu-
cated at least through university 
level in a Spanish-speaking coun-
try and undergo training and peri-
odic internal calibration to maintain 

inter-rater reliability of more than 
>0.8.29,30 Evaluators were blind to 
participants’ prior scores and their 
immersion participation status. The 
test was scored on a 12-point scale, 
and all study participants had scores 
that ranged from 6 (low intermedi-
ate fluency) to 10 (advanced fluency) 
at the time of matriculation into the 
medical school. Participants under-
went a repeat assessment early in 
the second year and again in their 
fourth year of medical school, shortly 
before graduation.

Immersion. Participation in a post-
year 1 international immersion ro-
tation was optional, ie, students 
chose whether or not they wanted 
to participate. Most immersion ro-
tations took place in Mexico, Nica-
ragua, Honduras, and Peru where 
faculty from the medical school 
have ongoing clinical or research 
relationships. The experiences typi-
cally lasted 4–6 weeks, (mean=5.5, 
SD=1.9, range=2–9 weeks) and were 
arranged independently by students. 
Students generally participated at 
their own expense, and most re-
ceived elective credit. The education-
al program provided modest travel 
stipends (~$400) to immersion par-
ticipants in years 2004–2006. Some 
also applied for and received intra-
mural research stipends if their im-
mersion rotation involved research.

Statistical Analysis: Our prima-
ry outcome (dependent) variable 
was whether or not a participant’s 
fluency score was at least 1 point 
higher at year 2 compared to his/
her baseline. Our predictor (inde-
pendent) variable of interest was 
participation in immersion rota-
tion. We compared the probabili-
ties of achieving improved fluency 
between the two student groups, ie, 
immersion plus coursework versus-
coursework alone, using a chi square 
test. We constructed logistic regres-
sion models that included partici-
pants’ baseline fluency level as a 
covariate since prior work has sug-
gested that participants with very 
high baseline fluency may be less 
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likely to demonstrate an improve-
ment, i.e. ceiling effects.19 We also 
examined whether including vari-
ables such as sex, race, age, child-
hood language spoken at home, and 
college Spanish curriculum (major 
or minor in Spanish) in the models 
influenced the association between 
immersion and increased fluency. 
We performed a similar analysis 
for our secondary endpoint, fluency 
improvement at year 4. This latter 
analysis was performed on the sub-
set of students from the 2004–2006 
matriculating cohorts for whom we 
had year 4 data as of this writing. 
We performed comparable analyses 
treating year 2 and year 4 fluency 
change scores as continuous rather 
than categorical variables. We did 
this by comparing average fluency 
change scores for students who did 
and did not do immersion using a 
t test. As with the categorical analy-
sis above, we subsequently used lin-
ear regression modeling to control 
for each participant’s baseline flu-
ency and determine the influence of 
other covariates. Statistical analyses 
were conducted using Stata (2009, 
Release 11. Statistical Software, Col-
lege Station, TX: StataCorp LP).

Results
A total of 106 students were el-

igible for this study (Table 1), rep-
resenting 13% of all students 
matriculating at the institution 
during the 5 study years. The mean 
(range) number of enrollees per year 
was 21.2 (19-25). Overall, partici-
pants were similar in terms of age, 
race, and gender to medical students 
at our institution and nationally.23 
Thirty-nine percent had majored or 
minored in Spanish prior to medi-
cal school. Immersion participants 
had modestly lower mean baseline 
fluency scores than non-immersion 
participants, were more likely to be 
women, and were slightly younger 
on average. 

Likelihood of Improved Spanish 
Fluency at Year 2 and Year 4. We 
had primary outcome data (year 2 
fluency assessments) for 102 (96%) 
of the 106 eligible students (Table 
2). Of the 56 students who partici-
pated in immersion, 45 (80%) had 
increased fluency scores compared 
with their baseline; among the 46 
participants who did not do immer-
sion, 21 (46%) increased their flu-
ency (P<.001 for difference). Among 

participants for whom year 4 fluen-
cy data were available, 13/20 (65%) 
of those who did immersion demon-
strated increased fluency compared 
with their baseline versus 7/25 (28%) 
of those doing domestic coursework 
alone (P<.016 for difference). In lo-
gistic regression models that adjust-
ed for baseline fluency, immersion 
participants had greater odds of 
improving their fluency compared 
with no immersion at year 2 (AOR 
[95%CI], 4.9 [2.0, 11.7]) and year 4 
(AOR [95%CI], 4.8 [1.2, 21.6]). When 
baseline fluency, age, race, sex, and 
being a college Spanish major/mi-
nor were included in the model, even 
greater adjusted odds ratios were ob-
tained (data not shown). Among our 
covariates only baseline fluency and 
participation in an immersion rota-
tion were significant independent 
predictors of having greater fluency 
at years 2 and 4. Among those par-
ticipating in immersion, we found 
no significant association between 
length of immersion and fluency im-
provement (data not shown).

Comparison of Mean Fluency 
Score Changes (Table 3). When 
we treated change in fluency score 
as a continuous rather than categori-
cal variable, immersion participants 
demonstrated a larger mean in-
crease in Spanish fluency compared 
with those who did coursework alone 
in an unadjusted comparison (differ-
ence [95%CI]: 0.8 [0.4, 1.3], P=.0002]. 
After adjusting for baseline fluen-
cy, the difference between immer-
sion and coursework alone groups 
was somewhat attenuated, though 
it remained statistically significant 
[difference (95%CI): 0.6 (0.3, 1.1), P 
=.001]. Among the 45 students for 
whom year 4 data were available, 
immersion participants had a great-
er mean increase in Spanish fluen-
cy compared with those who did 
course work alone[unadjusted differ-
ence (95%CI)=0.9 [0.2, 1.7], P=.036]. 
This difference between immersion 
and no immersion groups was some-
what attenuated after adjustment 
for baseline fluency but remained 
“borderline” statistically significant 

Table 1: Characteristics of Students Participating in Medical 
Spanish Program at One US Medical School (Data Collected 

From Students Matriculating in Years 2004–2008)

Immersion Plus 
Coursework 

(n=56)
 Coursework Alone 

 (n=50)
Combined 
(n=106)

Age, years
Mean (SD) 23.3 (2.1) 25.5 (4.7) 24.3 (3.7)

White
African American
Asian
Other

44 (79%)
5 (9%)
6 (11%) 
1 (2%)

45 (90%)
2  (4%)
3  (6%)
0  (0%)

89 (84%)
7 (7%)
9 (8%)
1 (1%)

Spanish spoken in 
home as child

0 (0%) 3  (7%) 3 (3%)

Women 39 (69%) 25 (50%) 64 (60%)

College Spanish 
major or minor 19 (38%) 18 (41%)

 
36 (39%)

Mean baseline 
fluency (range) 8.5 (6–10) 8.8 (6–10) 8.6 (6–10)

Unless otherwise specified, numbers in cells represent number of subjects; within-column 
percentages are shown in parentheses. Percentages may not sum to 100% due to rounding.  
 
SD—standard deviation 
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(difference [95%CI]=0.60 [0.0, 1.2], 
P=.057). Adding other covariates in-
cluding age, sex, and majoring/mi-
noring in Spanish in college did not 
change the relationship between 
immersion participation and great-
er Spanish fluency at either year 2 
or year 4.

Discussion
We found that, among medical stu-
dents with intermediate to advanced 
Spanish fluency at matriculation, 
those who participated in a post-
year 1 international Spanish lan-
guage immersion rotation along with 
medical Spanish coursework during 
the first 2 years of medical school 
were subsequently more likely to 
demonstrate improved Spanish flu-
ency compared with those who par-
ticipated in US-based coursework 
alone. Although these findings are 
consistent with the anecdotal experi-
ences of learners and educators who 
have participated in such rotations, 
to our knowledge, this study is the 
first to provide empiric evidence of 
the effect of international rotations 
on language fluency. 

Our study is strengthened by the 
use of longitudinal data collection, 
the presence of a comparable con-
trol group, the ability to control for 
baseline skill level (fluency), and the 
independent and blind nature of the 
fluency assessments, which adds ob-
jectivity to a body of literature that 

has relied largely on learners’ self-
reports of enhanced knowledge and 
skills.31-34 The finding that the appar-
ent benefits of immersion on Spanish 
fluency were still present in the fi-
nal semester of medical school, more 
than 2 years following the immer-
sion activity, makes the results more 
compelling, since it suggests that the 
favorable effects of immersion on flu-
ency persist beyond the initial weeks 
or months after the experience. 

Our study adds to a growing, but 
methodologically limited, body of evi-
dence regarding the educational val-
ue of international health rotations. 
Indeed, a recent systematic review 
from 2011 on this topic found only 11 
studies that met their inclusion cri-
teria and that most of these studies 
have either utilized only self-admin-
istered questionnaires for assess-
ing IHEs’ impacts or lacked control 
groups or used comparison groups 
that were not directly comparable 
to program participants, suggest-
ing substantial selection bias.25 In 
a previous systematic review (2003) 
of the effects of “cross-cultural” ex-
periences, investigators Mutchnik 
et al concluded that that the evi-
dence regarding cross-cultural ex-
periences for medical students “falls 
short of demonstrating a clear ben-
efit to participating in a cross-cultur-
al experience over not participating” 
and suggested that future research 
should also include “clearly defined 

outcomes that are directly attrib-
utable to participating in a cross-
cultural experience.”35 Likewise, 
another systematic review of the 
educational effects of international 
health electives (IHEs) also found 
similar methodologic weaknesses, 
leading authors Thomson et al to 
remark that “student and resident 
enthusiasm for these electives has 
not been matched by medical educa-
tor’s interest (or ability) to evaluate 
IHEs with more rigorous studies.”27 
In fact, the only study identified by 
these reviews that used a knowledge 
or skill-based outcome that was not 
based on self-report had a non-com-
parable control group. Specifically, 
the study found that students ac-
cepted to a competitive internation-
al fellowship later scored better on 
public health portions of a nation-
al board examination than did stu-
dents who had been rejected from 
the program.26 Clearly, the risk of 
bias introduced by using such a com-
parison group is high given the like-
lihood that the comparison groups 
had different baseline aptitudes for 
the outcome in question. Viewed in 
this context, our study provides both 
an objective outcome measure and 
suitably matched comparison group.

This study adds to the larger dia-
logue regarding whether, how, and 
to what ends should educational 
institutions in developed countries 
commit resources toward student 
participation in international health 
activities in less-developed countries, 
an educational activity that has 
been increasingly popular among 
learners.23 We estimate that stu-
dents spent roughly $2,000–$2,500 
to participate in an immersion ro-
tation. Costs can be influenced by 
many factors, including in-home 
stays, participation in in-country for-
mal programs, and language courses.  
These students generally arranged 
independent rotations that were 
linked to existing international col-
laborations between our institution 
and clinical or research partner orga-
nizations in Latin America. Our find-
ings may be of particular interest to 

Table 2: Likelihood of Demonstrating Greater Oral Spanish Fluency Compared 
With Baseline Among Medical Students According to Participation 

in a Year 1 International Spanish Language Immersion Rotation

Immersion 
Plus 

Coursework
Coursework 

Alone  P Value

OR (95%CI)

AOR (95%CI)* P Value

Greater 
fluency 
at year 2 
(n=102)

45/56 (80%) 21/46 (46%) <.001 4.9 (2.0,11.7)

4.3  (1.7, 10.6)*

<.001

<.001

Greater 
fluency 
at year 4 
(n=45)

13/20 (65%) 7/25 (28%)   .013 4.8 (1.3, 16.9)

5.1 (1.2, 21.6)*

.016

.026

OR—crude odds ratio, CI—confidence interval, AOR—adjusted odds ratio

* Adjusted for baseline Spanish fluency.
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medical educators who are consider-
ing whether to establish or strength-
en collaborative relationships with 
clinical and research sites in Span-
ish-speaking countries. 

This study can be viewed in the 
context of broader trends in medi-
cal education. First, as the US pop-
ulation becomes more linguistically 
diverse, medical educators need to 
consider how medical student re-
cruitment and training should be 
modified to prepare a physician 
workforce that can meet the popu-
lation’s needs and can address dis-
parities associated with language 
barriers. Emerging evidence that 
language concordance between cli-
nician and patient may mitigate 
health disparities associated with 
language barriers suggests that ed-
ucational leaders should consider 
what steps their institution should 
take toward contributing to the lin-
guistic capabilities of the physician 
workforce.1,12-16  These steps should 
not supplant training in use of in-
terpreters, which is also essential 
in a linguistically diverse country. 
Certainly, North American medical 
schools should intensify efforts to 
recruit and enroll more Latino stu-
dents who are also fluent Spanish 
speakers to increase the number of 
clinicians who can provide both lin-
guistically and culturally concordant 

care for LEP Latino patient popula-
tions. However, the proportion of stu-
dents applying to, graduating from, 
or scheduled to graduate from US 
medical schools from  2007 through 
2011 who report that Spanish is 
their first language is less than 2% 
and is not increasing.36 Hence, it is 
likely that the supply of US-educat-
ed bilingual physicians who are Lati-
no/Hispanic will continue to be small 
relative to the numbers of patients 
accessing care whose language pref-
erence (or requirement) is Spanish, 
at least for the foreseeable future. 
This suggests that strategies to bol-
ster the Spanish-capable workforce 
should also include cautious and re-
sponsible efforts to promote, through 
recruitment and curricular efforts, 
Spanish fluency among trainees for 
whom Spanish is not their first lan-
guage, since this represents another 
potentially large source of Spanish- 
capable clinicians. While national 
data on the Spanish capabilities of 
matriculating medical students are 
not available, data from this medical 
school suggest that in addition to the 
1%–2% who are “native” speakers, 
roughly 10% of  matriculants have 
“advanced” or higher fluency, and an 
additional 20% fall into the “inter-
mediate” fluency range.29 While ap-
propriate concerns have been raised 
about who is a qualified bilingual 

provider,10,17,37,38 medical educators 
and researchers should continue to 
seek ways to identify learners who 
have interests and backgrounds that 
make them appropriate participants 
for this kind of activity.19-22  

Our study has some limitations. 
First, it is possible that the observed 
association between the interna-
tional health immersion experience 
and improved Spanish fluency is at 
least partly attributable to an un-
measured underlying difference be-
tween participants who did and did 
not choose to do international health 
immersion rotations. Nevertheless, 
since both the immersion and non-
immersion comparison group had 
also applied for and been accepted 
into the same medical Spanish pro-
gram and had taken the same US-
based medical Spanish coursework, 
the groups were apparently simi-
lar in their capability and motiva-
tion with respect to improving their 
Spanish fluency. Further, our model-
ing suggests that the effect of immer-
sion on fluency persisted even after 
controlling for variables such as sex, 
age, premedical Spanish language 
experiences, and baseline fluency. 
A second limitation is that, while 
Spanish fluency is an increasingly 
important skill for US clinicians, our 
study does not address the possible 
acquisition of other knowledge, skills, 

Table 3. Changes in Spanish Fluency Scores Among Medical Students According  
to Participation in Year 1 International Spanish Language Immersion Rotation

Immersion Plus 
Coursework Coursework Alone

Difference

(Adjusted Difference‡) P Value†

Mean baseline fluency score 
(n=102)

8.5 (8.2, 8.8)
(n=56)

8.9 (8.6, 9.2) 
(n=46)

Mean score at year 2 9.6 (9.3, 10.0) 9.2 (8.9, 9.6)

Mean change at year 2 +1.2 (0.9, 1.4)* +0.3 (0.0, 0.7) 0.8 (0.4, 1.3)
(0.7 [0.3, 1.1])  

.0002
.002

Mean score at year 4 
(n=45)

9.4 (8.8, 9.9)
(n=20)

8.9 (8.5, 9.4)
(n=25)

Mean change at year 4 +0.9 (0.3, 1.5) +0.0 (-0.4, 0.5) 0.9 (0.1, 1.5)
(0.6 [0.0, 1.2])

.036

.057

Scores are shown as mean (95%CI). Baseline scores are shown for 102 participants who had year 2 data available. 
  
* Discrepancies in row and column sums due to rounding. 
†   Test for difference between immersion and coursework alone groups (t test). 
‡   Results in brackets adjusted for baseline fluency.
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and attitudes such as cultural com-
petence or ability to effectively care 
for patients from cultures different 
to one’s own. The degree to which 
linguistic skill is associated with 
less well-defined concepts of cultural 
competence is not known, nor is the 
importance of  cultural  concordance 
between a clinician and patient as 
distinct from language concordance 
known.39 A third potential limita-
tion is that the clinical significance 
of the improved fluency we found in 
this study is not known. Indeed, lit-
tle is known about the relationship 
between measured Spanish fluency 
and ability to communicate effective-
ly in clinical settings.37 Nonetheless, 
the fact that immersion participants 
were more likely to demonstrate a 
degree of fluency improvement that 
is reliably discernable by a blind-
ed “native”-level Spanish speaker 
does suggest that such an improve-
ment is, at some level, meaningful 
in terms of overall communication 
quality. Further, the true clinical sig-
nificance of improvement in a specif-
ic skill or competency attributable to 
a given educational activity is often 
not known. Perhaps the more impor-
tant question is: How fluent is fluent 
enough? Or more specifically,  absent 
a sufficient workforce of complete-
ly bilingual/bicultural clinicians to 
care for LEP patients, what level 
of fluency, in what contexts, and for 
which outcomes is language concor-
dant care as good or better than care 
provided using trained interpreters? 
Future studies that include assess-
ments of fluency, whether measured, 
patient reported,39 or clinician/train-
ee reported,29 will help to clarify re-
lationships between fluency, clinical 
communication quality, and out-
comes.

In summary, our findings sug-
gest that an immersion rotation in 
a Spanish-speaking Latin American 
country is likely to offer sustained 
improvement in Spanish fluency 
of medical students and may rep-
resent an opportunity for qualified 
trainees to solidify or enhance their 
Spanish language skills. We believe 

these findings will add to the body 
of evidence needed to inform educa-
tors and educational leaders as they 
consider whether and how to allocate 
educational resources to internation-
al health rotations both in general 
and in Latin America in particular.
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