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Objective. To longitudinally assess pharmacy and medical students’ attitudes toward the medically
underserved.
Methods. The Medical Students’ Attitudes Toward the Underserved (MSATU) survey was adminis-
tered to the entering classes at the schools of pharmacy and medicine at 2 universities in the South. This
self-report measure was then completed by these students in each year of the professional curriculum.
Data were compared longitudinally to assess students’ attitudes toward the underserved.
Results. Pharmacy students’ attitude scores towards the underserved remained relatively stable over
time (MSATU attitudes scores: Year 1 5 45.2, Year 2 5 48.3, Year 4 5 45.7), while medical students’
attitude scores declined significantly (MSATU attitudes scores: Year 1 5 55.5, Year 2 5 52.4, Year
4 5 46.4). No differences in scores were associated with gender.
Conclusion. This initial study comparing pharmacy and medical students’ attitudes toward the un-
derserved can serve as a baseline as healthcare professionals seek for solutions to better care for the
medically underserved.
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INTRODUCTION
The 2006 Annual Social and Economic Supplement

to the Current Population Survey reported that 47 million
people (8.7 million children) were without health insur-
ance.1 The statistics for uninsured non-Hispanic whites
did not change significantly from 2005. However, the
rates and numbers for uninsured African Americans and
Hispanics increased. Minority populations, especially
those with lower socioeconomic status, have poorer
health outcomes.2-4 Academic health centers, although
economically stressed, have a social contract to train com-
petent professionals, improve health care access and qual-
ity, and grow their research enterprises prudently.5

Nurturing a commitment to service as part of medical
professionalism is essential if we hope to address the
health of those who have been marginalized in our health
care system. Thus, educators must consider how service-
learning experiences within the formal curricula can promote

‘‘responsible professionalism and personal sacrifice’’
fundamental to the practice of medicine.6,7

Because health care professionals frequently interact
with uninsured or indigent patients, it is important to un-
cover explicit attitudes towards vulnerable groups before
learners begin their professional careers and to determine
when educational experiences should be implemented to
influence positive change.7 Attention must be paid to the
students’ intention to perform services for these vulnera-
ble patients and how these intentions are influenced by
underlying attitudes. The theory of planned behavior,
which is well supported by empirical evidence, espouses
that ‘‘intentions to perform behaviors of different kinds
can be predicted with high accuracy from attitudes toward
the behavior, subjective norms, and perceived behavioral
control. . .’’8 However, the relationship between attitudes
and clinical decision-making has not been well studied.

Pharmacy students’ attitudes have been assessed con-
cerning the elderly,9 mental illness,10 human immunode-
ficiency virus (HIV),11 pharmaceutical care,12 and
changes resulting from the educational process itself.13-15

Twenty-five years ago, third-, fourth- and fifth-year phar-
macy students’ attitudes were assessed on various social
factors: determinants of patients’ health and illness,
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interpersonal relationships between health professional
and patient, government’s involvement in health care
costs, and views on social problems outside of medicine.16

Each subsequent year, students’ attitudes declined in con-
cern for patients as individuals and increased in cynicism
and anxiety. Although the study was cross-sectional, it
illustrated that students’ attitudes were less favorable in
succeeding years.

Medical students’ attitudes differ from entry to grad-
uation,17 with considerable declines in idealism and tol-
erance after the first 2 years.7,18 Historically, interpretations
of these findings have differed, although most educators
would agree that medical school ‘‘constitutes a strong so-
cializing experience.’’19-23

Several studies have assessed medical students’ atti-
tudes about the elderly,24,25 patients with HIV,26,27 edu-
cational process changes,28-31 comprehensive medical
care effects,32 and expectations of values and behaviors.33

There have been investigations by international col-
leagues concerning medical students’ attitudes about so-
cial issues in medicine.34-39 Outcomes of these studies
imply that attitudes toward social issues are global.

Although there is considerable interest in the health
professions concerning lack of available care to under-
served populations, there has been no longitudinal com-
parison of health professionals’ attitudes toward this
group. Because attitudes may predict behavior (intention
to provide care), the objective of this study was to longi-
tudinally assess pharmacy and medical students’ attitudes
toward the underserved. The primary research questions
were: What are the attitudes of pharmacy and medical
students toward the underserved? Do attitudes toward
the underserved change as students progress through their
respective professional programs? A secondary question
was: Do women and men within each profession have
different attitudes?18,40

METHODS
Participants were students enrolled in a school of

pharmacy (n 5 109) and a school of medicine (n 5

110) at 2 southern universities. Students voluntarily com-
pleted the Medical Student Attitudes Toward the Under-
served (MSATU) questionnaire at the beginning of the
year in 1997 (Year 1) and 1998 (Year 2), and immediately
prior to graduation in 2001 (Year 4). Unique identifiers
were provided by students in both groups to ensure con-
fidentiality and to enable investigators to match responses
across the 3 administrations. Both institutions obtained
Institutional Review Board approval to conduct this
study. Some of the data pertaining to medical students
was previously published in a paper that compared prob-
lem-based to traditional curricula.7

The MSATU, which assesses attitudes about medical
care and underserved populations, is the only known re-
liable instrument that addresses the topic.40 Reliability,
validity, factor analysis, and internal consistency coeffi-
cients for this instrument are reported elsewhere.18, 40

Minimal changes were made to the questionnaire given
to the pharmacy students: the word medical was changed
to pharmacy and physicians to pharmacists where appro-
priate. Total baseline scores for pharmacy students were
within the range of those for medical students, suggesting
that the instrument performed the same among these 2
health professions.

The MSATU instrument contains 2 subscales that use
a 5-point Likert scale indicating the extent to which
respondents agree or disagree with the statements (5 5

strongly agree, 1 5 strongly disagree). The subscales assess:
d attitudes (23 items) regarding professional role

or responsibility, organizational role or respon-
sibility, and personal (student) role or responsi-
bility. This subscale’s factors are: societal
expectations and professional responsibility.

d services (14 items) ranging from basic to exten-
sive care to which individuals should have access
regardless of their ability to pay. This subscale’s
factors are: basic services and expensive proce-
dures.18

The total MSATU score is the combined score of the
attitudes and services subscales. In past analyses, locus of
control and social desirability measures were embedded
in the MSATU.7 These measures have never correlated
with responses so they are not addressed in this paper.
Sample items from the questionnaire are given in Table 1.
Negatively stated items are reverse coded; higher scores
indicate more favorable attitudes. Scores are standardized
to T-scores to provide a basis for comparing the magni-
tude of the effects. For this study, T-scores have a mean of
50, and a standard deviation of 10. (A score of 43 is 0.7 of
a standard deviation below the mean.)

Data were entered into SPSS, Version 15.0 (SPSS,
Chicago, Ill). All scores were calculated using established
scoring methods.18 For the attitudes and services sub-
scales, factors were analyzed and reported separately.
Baseline descriptive statistics were calculated to look
for differences between groups for age, gender, and race.
Independent t tests, including and excluding outliers,
were used to determine whether there were differences
at baseline between groups. Results were not influenced
by the inclusion of outliers and subsequent analyses in-
cluded all data. A repeated measures ANOVA was used to
analyze longitudinal data for students who completed the
MSATU at all 3 administrations. This procedure controls
for baseline differences for these subjects.
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Pharmacy and medical students’ data could not be
compared in Year 3 due to a poor response rate from the
medical students at that time point.7 Thus, the final analyses
included data from 3 years. Students’ data were omitted
from the data set if they did not graduate with the class into
which they matriculated (‘‘dropouts’’). Dropouts included
students who were lost to their entering class (eg, repeating
a year, dropping out of school, graduation delay).

Students who completed the MSATU at each admin-
istration (completers; 55 medical/85 pharmacy) were
compared with students who did not (non-completers;
36 medical/13 pharmacy) for baseline demographics
and the subscale and factor scores.

RESULTS
Over the 4-year period, there were 11 pharmacy class

dropouts and 19 medical class dropouts, which resulted in
98 pharmacy and 91 medical students at baseline. The
only significant differences found between completers
and non-completers were that more medical student
‘‘completers’’ were female (completers 5 62%; non-
completers 5 39%; x2 5 4.590, p , 0.05) and had a sig-
nificantly higher score for professional responsibility
(completers 5 57.2; non-completers 5 52.0; t 5 �2.481,
p , 0.05).

The scores for the MSATU scales and factors were
internally consistent across all 3 administrations. Internal
consistency coefficients (Cronbach’s alpha) ranged from

0.62 to 0.97. Individual coefficients for each factor across
the 3 administrations by student group are presented in
Table 1.

Table 2 shows that pharmacy students were younger
(22.7 years, t 5 2.306, p , 0.05), which was expected
since most enter their professional program before obtain-
ing a bachelor’s degree. More pharmacy students were
female (79%, x2 5 14.051, p , 0.01). Both groups were
primarily white. Age did not correlate with the MSATU
for any of the 3 administrations; thus, age was not used as
a covariate in subsequent analyses.

Research Question 1.
At baseline, there was no difference in the MSATU

total score between pharmacy (49.8) and medical (51.8)
students (Table 2). Medical students scored significantly
higher on the attitudes, societal expectations, and profes-
sional responsibility sections of the questionnaire. Phar-
macy students scored significantly higher on the items
regarding services and expensive procedures. There was
no difference between the 2 groups’ scores on basic serv-
ices items.

Research Question 2.
Table 3 shows the outcomes of repeated measures for

pharmacy and medical students for Years 1, 2, and 4.
There was a significant interaction effect of ‘‘year in
school’’ and ‘‘student type’’ for the total scale (p , 0.01),

Table 1. Medical Students’ Attitudes Toward the Medically Underserved Scale Items and Longitudinal Internal Consistency
Estimates

Cronbach’s Alpha

Attitudes (No. of Items)
Medical
Students

Pharmacy
Students Items/Examples

Societal Expectations (8) State governments should be responsible for
funding programs to meet health care
needs of its residents.

Year 1 0.79 0.62

Year 2 0.85 0.66 Medical care should be provided without
charge for those who cannot pay.Year 4 0.77 0.76

Professional Responsibility (11) Pharmacists (Physicians) should volunteer
their time working in a free clinic.Year 1 0.86 0.79

Year 2 0.87 0.85 I feel personally responsible for providing
medical care to the needyYear 4 0.79 0.92

Everyone should have access to the following regardless of their ability to pay:
Basic Services (7) Childhood immunizations
Year 1 0.86 0.91 Emergency medical care
Year 2 0.86 0.90 Medications for chronic illness
Year 4 0.88 0.87

Expensive Procedures (7) Heart transplants
Year 1 0.95 0.95 Treatment for cancer
Year 2 0.97 0.97 Open heart surgery
Year 4 0.95 0.97
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attitudes subscale (p , 0.01) and the societal expectations
(p , 0.01) and professional responsibility (p , 0.01)
factors. Although pharmacy student attitudes became
more favorable from Year 1 to Year 2, they returned to
baseline at the end of Year 4 (attitudes scores: Year 1 5

45.2, Year 2 5 48.3, Year 4 5 45.7). In contrast, medical
students’ scores on the attitudes items declined signifi-
cantly each year (attitudes scores: Year 1 5 55.5, Year
2 5 52.4, Year 4 5 46.4). For medical students,
the differences in means from Year 1 to Year 4 for these
4 dependent variables ranged from 6.0 (societal expect-
ations) to 9.4 (professional responsibility) points (ie,
0.60 to 0.93 standard deviation decline). Figures 1 and 2
illustrate the change in scores over time for the societal
expectations and professional responsibility items.

For the services subscale, there were main effects of
‘‘student type’’ and ‘‘year in school.’’ Although pharmacy
student attitudes across the 4 years were more favorable
(55.3, 50.0, p , 0.01), attitudes for all students combined
declined significantly from Year 1 to Year 4 (54.0, 51.7,
p , 0.05). There were no differences over time for scores
on basic services items. However, there was a main effect
of ‘‘student type’’ for expensive procedures (p , 0.01).
Although scores on this factor remained fairly stable for
both groups, at each point in time, pharmacy students’
scores were more favorable. Figures 3 and 4 illustrate
the change in scores over time for basic services and
expensive procedures items.

In regards to the secondary question of whether
women and men within each profession have different
attitudes, gender differences were not apparent, as

there were no gender main effects or interactions
with ‘‘year in school’’ or ‘‘student type’’ for any of the
analyses.

DISCUSSION
At baseline, medical students had more favorable atti-

tudes concerning their professional responsibility to pro-
vide care. These attitudes may reflect the premise that
beginning medical students enter into their professional
program highly idealistic and with a critical sense of duty
to patients.28,30 Perhaps pharmacy students enter into their
professional education thinking that they will not be as
directly responsible as other health care professionals for
patient care outcomes.41 Research conducted outside the
United States is relevant to our findings. For example,
researchers in New Zealand showed that entering medical
students believed clinical work should be the responsibility
of individuals; conversely, entering pharmacy students be-
lieved in a more team-based approach.42,43

Interestingly, pharmacy students’ overall attitudes
and professional responsibility scores increased from
Year 1 to Year 2, while these scores decreased in medical
students during this time. Both schools incorporate con-
cepts of professionalism in the first year curricula, so it is
difficult to explain the change unequivocally. The medi-
cal school was revising the professionalism and commu-
nications portions of the curriculum at the time of this
study, while the first-year pharmacy curriculum empha-
sized the responsibility of providing pharmaceutical care
and the importance of taking care of patients holistically.
Many pharmacy students worked in pharmacy settings
outside of school and all had an early practice experience
in patient care during the last month of their first profes-
sional year. Perhaps this early curricular instruction, cou-
pled with helping patients at their work or practice site,
contributed to this increased sense of responsibility. How-
ever, in another study, only 37% of fourth-year pharmacy
students agreed that they would be willing to take the
‘‘initiative to get approval to offer the Medicare Medica-
tion Therapy Management Program if their employer did
not plan to offer MTMS.’’41

Entering pharmacy students were more favorable
concerning the provision of expensive procedures regard-
less of an individual’s ability to pay for them. However,
both pharmacy students’ and medical students’ scores in
this factor decreased as they progressed in their respective
professional programs and as they learned more about the
complexities of health care economics.

While a factor analysis comparing the factor structure
of the MSATU for medical and pharmacy students would
certainly illuminate both the similarities and the differen-
ces between the 2 student types concerning their attitudes

Table 2. Baseline Demographics and Medical Students’
Attitudes Toward the Medically Underserved T-Scores

Variable

Pharmacy
Students
(n 5 98)

Medical
Students
(n 5 91) p

Age, mean in years 22.7 24.1 ,0.05
Gender ,0.001

Female, No. (%) 77 (79) 48 (53)

Male, No. (%) 21 (21) 43 (47)

Race, white (n 5 96),
No. (%)

85 (88.5) 78 (85.7) 0.563

MSATU Total Scale
Score (37 items)

49.8 51.8 0.169

Attitudes (23 items) 45.4 53.8 ,0.01
Societal Expectations 48.3 51.2 0.050
Professional

Responsibility
44.0 55.1 ,0.01

Services (14 items) 55.6 51.3 0.005
Basic Services 49.2 50.0 0.629
Expensive Procedures 57.9 51.8 ,0.01
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towards the medically underserved, unfortunately there
were not enough subjects to perform this analysis. A mul-
tisite study involving several health professions schools,
which will allow for such comparisons, is in the early
stages of recruitment and data collection.

Comparing Year 1 with Years 2 and 4, pharmacy
students’ attitudes as a whole remained quite stable. Al-
ternatively, medical students’ attitudes became signifi-
cantly less favorable. Differences could be related to
several issues. Pharmacy students have most of their pa-
tient contact in their fourth year; consequently, they do
not see as many underserved patients. Many uninsured or
underserved patients are cared for by providers at aca-
demic health centers, exposing medical students more
consistently to the challenges of caring for vulnerable
patient populations during their third and fourth year clin-

ical rotations.18 The more dramatic changes in medical
students’ attitudes, especially regarding professional re-
sponsibility (0.94 standard deviation decline) might be
related to their developing feelings of helplessness in car-
ing for the medically underserved.44

Gilligan espoused that women are oriented to an
‘‘ethic of care’’ and men to an ‘‘ethic of justice,’’ suggest-
ing that women would have more favorable attitudes to-
ward caring for the underserved.45 Inconsistent with
previous studies, no significant differences between
men and women were found.18, 40 However, differences
may have been found if we had obtained equal responses
for men and women at all 3 administrations for the med-
ical students and if there had been more males in the
pharmacy class. While the exact nature of these differ-
ences is not known, research in this area suggests that

Table 3. Medical Students’ Attitudes Toward the Medically Underserved Subscales and Factors by Student Type and Year of
Traininga

Year 1, Year 2, Year 4, All Yearsb

Measure Mean (SD) Mean (SD) Mean (SD) EMM SE

Student Group
Pharmacy 49.7 (10.5) 50.7 (10.0) 49.2 (11.5) 50.6 1.2
Medical 52.8 (9.6) 51.4 (10.3) 46.6 (10.1) 49.9 1.3
Total 51.0 (10.3) 51.0 (10.1) 48.2 (11.0)

Attitudes Total
Pharmacy 45.2 (10.7) 48.3 (10.7) 45.7 (12.3) 47.1 1.3
Medical 55.5 (10.4) 52.4 (10.9) 46.4 (10.3) 51.2 1.3
Total 49.3 (11.7) 49.9 (10.9) 46.0 (11.6)

Societal Expectations
Pharmacy 48.3 (10.2) 50.7 (8.7) 48.7 (10.4) 49.9 1.1
Medical 52.0 (10.6) 49.8 (10.4) 45.9 (10.4) 48.9 1.2
Total 49.8 (10.5) 50.3 (9.4) 47.6 (10.5)

Professional Responsibility
Pharmacy 43.8 (12.3) 46.7 (11.8) 44.3 (13.3) 45.4 1.3
Medical 57.2 (9.3) 54.0 (10.1) 47.8 (10.3) 52.8 1.3
Total 49.0 (13.0) 49.6 (11.7) 45.7 (12.3)

Services Total
Pharmacy 55.7 (10.6) 54.1 (10.8) 53.7 (10.7) 55.3 1.1
Medical 51.3 (8.7) 50.9 (9.2) 48.6 (9.1) 50.0 1.2
Total 54.0 (10.1) 52.9 (10.3) 51.7 (10.4)

Basic Services
Pharmacy 49.6 (11.9) 48.6 (11.0) 50.1 (9.9) 50.2 1.2
Medical 51.0 (9.1) 50.7 (9.0) 47.6 (10.4) 49.7 1.2
Total 50.2 (10.9) 49.4 (10.3) 49.1 (10.1)

Expensive Services
Pharmacy 57.8 (8.8) 56.2 (9.4) 54.9 (9.9) 56.9 1.0
Medical 51.1 (8.7) 50.9 (8.9) 49.4 (8.3) 50.2 1.1
Total 55.2 (9.3) 54.1 (9.5) 52.8 (9.6)

aRepeated measures analysis of variance with the repeated measures variable of year of training and the between subject variables of student type
and gender. No significant effects of gender or any interactions of gender*year of training or gender*student type were found
bEmm 5 estimated marginal mean, se 5 standard error
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declining attitudes would be more pronounced if a greater
number of men had participated. Additionally, other fac-
tors such as student stress may contribute to declining
attitudes.28 A greater percentage of pharmacy students
completed all 3 administrations of the MSATU (87% ver-
sus 60%). There were more women in the pharmacy group
and evidence suggests that women are more likely to
complete questionnaires.46

With the exception of gender effects, the results
obtained in this study are consistent with those of previous
studies. This is the first known longitudinal study address-
ing both pharmacy and medical students’ attitudes toward
the underserved. The results of this study compel us to
attend to curriculum in the health professions. Encourag-
ing preliminary evidence suggests that well-designed,
longitudinal educational experiences positively influence
attitudes toward caring for underserved and vulnerable
patients.47,48 In 2006, the American Association of Col-
leges of Pharmacy formed The Providing Care for the
Underserved Curriculum Task Force to develop a curric-
ular framework and educational resources to assist faculty
in preparing students and pharmacists to provide phar-
macy services to the medically underserved.

A limitation to this study was the difficulty in obtain-
ing Year 3 data from medical students. Once they enter
clinical rotations, medical students are rarely together as
a group for questionnaire administration. In our experi-
ence, students are less willing to complete and return
survey instruments via campus mail or online, making
data collection a challenge. With the onset of required
clinical rotations in Year 3, one could speculate that con-
stant encounters with patients would influence attitudes.
However, previous research does not support this claim.18

Further studies to elucidate the influence of clinical expe-
riences on attitudes and behaviors are warranted.

CONCLUSION
As students progressed through school, pharmacy

student attitudes toward the medically underserved
remained relatively stable while medical student attitudes
significantly declined. Exposure to the challenges of car-
ing for underserved patients without the benefit of posi-
tive professional role models and well-designed
educational experiences may do more harm than good.
Educators must enhance and support interprofessional
role modeling, longitudinal curricula, and experiential

Figure 1. Attitudes by year in school and student type: societal
expectations

Figure 2. Attitudes by year in school and student type:
professional responsibility

Figure 3. Attitudes by year in school and student type: basic
services

Figure 4. Attitudes by year in school and student type:
expensive procedures
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practice sites in order to fulfill this social contract.
Research is needed to study the effects of new curricular
efforts. Examining student attitudes as a result of these
initiatives is an essential aspect of raising awareness about
the number of uninsured Americans and increasing access
to care for the vulnerable populations in our society.
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