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In chronic diseases such as type 2 diabetes, health 
disparities are strikingly evident. African Americans, 
American Indians, and Latinos have greater rates of 
disease,1 suffer higher rates of complications,2,3 and 
are more likely to die as a result of diabetes than are 
non-Hispanic, white Americans.4 While factors such 
as access to care, health insurance, and socioeconomic 
status contribute to these disparities, several studies 
have demonstrated that disparities persist even after 
controlling for these factors.5,6 Diabetes-related dispari-
ties are even more disturbing given the ever-expanding 
armamentarium of pharmacological therapies now 
available to help achieve glycemic control of type 2 
diabetes.

In 2002, the Institute of Medicine (IOM) cited pro-
vider cross-cultural training as one intervention that 
held significant promise for reducing health disparities.7 
Cultural competence is now also considered a core 
skill in undergraduate and graduate medical educa-

tion.8,9 Thus, the last decade has seen an increase in 
the number of cultural competence training programs 
and evaluation tools.10,11 

Questions remain, however, regarding the best strate-
gies for teaching and evaluating cultural competence. 
Concerns have been raised, for example, about peda-
gogical approaches that stress knowledge of specific 
racially or ethnically defined groups because of the 
possibility of stereotyping those groups.12-14 In contrast, 
skills-based approaches focus on doctor-patient interac-
tions rather than knowledge of specific groups. This has 
been described as a “melding” of medical interviewing 
skills with ethnographic techniques.7 Information on 
patients’ cultural views is obtained during the clinical 
encounter; prior cultural knowledge, therefore, is not a 
prerequisite. With a skills-based approach, culture can 
be considered in its broadest sense and is not limited 
to racial or ethnic frameworks. 

The debate about teaching strategies is further 
complicated by lack of consistency in how cultural 
competence training is delivered. The majority of train-
ing programs described in the literature are one-time 
seminars involving a group activity facilitated by one 
or more instructors.10 New educational technologies, 
such as interactive computer-aided instruction, are less 

Teaching Culturally Effective Diabetes Care: 
Results of a Randomized Controlled Trial 

Randa M. Kutob, MD, MPH; Janet H. Senf, PhD; John M. Harris, Jr, MD, MBA

From the Department of Family and Community Medicine, University of 
Arizona (Drs Kutob and Senf); and Department of Medicine, University of 
Arizona and Medical Directions, Inc, Tucson, Ariz (Dr Harris).

Background and Objectives: Increased cultural competence is a tool in the fight to eliminate health 
disparities in people with diabetes. However, questions remain regarding the best cultural competence 
teaching, evaluation, and dissemination methods. An Internet-based approach requires less facilitator 
time and provides greater ease of dissemination. We developed and tested a skills-focused, Internet-based 
course on cultural competence in the context of type 2 diabetes. Methods: To test the effectiveness of the 
course, a randomized controlled trial was conducted on a national sample of 122 family medicine resi-
dents. The primary outcome was measured by changes in score on the Cultural Competence Assessment 
Tool (CCAT), a new self-assessment tool developed for this study. Results: Total CCAT score increased 
significantly after the completion of the Internet course for 58 residents in the experimental group (83.55 
before the course, 192.09 after the course) but did not change for the 64 residents in the control group 
(177.58 at baseline, 177.84 at end of study). On multivariate analysis, the only significant predictor of total 
CCAT score change was having taken the online course. Conclusions: A skills-based course on cultural 
competence, delivered via the Internet, is an effective educational strategy. It has potential for dissemina-
tion of standardized content.

(Fam Med 2009;41(3):167-74.) 



168 March 2009 Family Medicine

labor intensive and also ensure standardized content. 
These technologies can be as effective as face-to-face 
lectures15, 16 and can be used to teach complex skills.17, 

18 Indeed, computer-aided instruction provides op-
portunities to take learners out of the classroom, im-
mersing them in realistic, virtual environments. Yet, 
unlike actual clinical encounters, these technologies 
allow a nonjudgmental, standardized environment for 
repetition and practice of newly acquired skills.19 This 
is especially important for cultural competence training 
since a nonjudgmental environment may allow learners 
to engage in a deeper critical assessment of their learn-
ing needs without fear of censure by others or pressure 
to mimic a politically correct response. 

The nursing education literature has examined 
computer-assisted, Web-based modes of delivery 
of cultural competence education, but only limited 
evaluation data have been reported.20-23 We could find 
no studies examining computer-assisted approaches 
to cultural competence training in undergraduate or 
graduate medical education programs. 

We developed a case-based, interactive Internet 
program, Delivering Culturally Effective Care, to 
teach cultural competence skills to physicians. The 
course was designed to focus on one common medi-
cal condition—type-2 diabetes. Mexican-American 

patients were the prototype patient population for the 
course, but specific knowledge of Mexican culture 
was neither the primary feature nor the primary goal. 
To assess the course, we developed a cultural compe-
tence self-assessment tool and use the tool to assess 
changes in cultural competence of a national sample of 
family medicine residents in a randomized controlled 
trial (RCT). The study’s primary hypothesis was that 
physicians taking the program would have scores on 
the self-assessment tool indicating increased cultural 
competence compared to a control group of physicians 
not taking the course. 

Methods
Course Development and Content

A group of experts in anthropology, endocrinology, 
family medicine, internal medicine, and nutrition de-
veloped the theoretical framework for the course. The 
Health Beliefs Model24 and Kleinman’s explanatory 
model of disease25 were chosen as a theoretical ground-
ing for the course because of their relevance to chronic 
disease management and the clinical encounter. Figure 
1 depicts Kleinman’s model. 

Learning objectives were drawn from the Society 
of Teachers of Family Medicine’s Core Curricular 
Guidelines.26 The expert group also reviewed Berlin 

Figure 1

Kleinman’s Model of the Cross-cultural Office Visit

Figure 1 depicts the interaction of provider and patient explanatory models as described by Kleinman. It also lists provider-related and patient-related 
factors that additionally influence health outcomes.
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and Fowkes’ LEARN Model27 and from this derived a 
skills-based, four-step approach to cultural competence, 
called the Ask, Share, Compare, Negotiate (ASCN, ie, 
“askin”) Model. Table 1 displays learning objectives 
and content. The full course has been available since 
2004 and is posted at www.vlh.com.

Cultural Competence Assessment Tool Development
The expert group developed a written self-assessment 

tool to be used in conjunction with the Internet course. 
The tool was based on the same theoretical models just 
mentioned.

The tool emphasized 11 focus areas: (1) cultural self-
awareness, (2) ability to be open/ nonjudgmental, (3) 
knowledge about different racial/ethnic groups, (4) 

avoidance of stereotyping, (5) understanding of non-
verbal communication, (6) ability to elicit explanatory 
models (ie, asking patients about their views of illness 
causation or treatment), (7) medical knowledge trans-
mission skills, (8) ability to explain benefits of therapy, 
(9) addressing fears, (10) addressing barriers, and (11) 
ability to empower. 

A 4-point Likert-type scale was used to score items. 
The expert group selected several items from existing 
instruments, including the Multicultural Awareness/
Knowledge/Skills Survey (MAKSS),28 the Multicul-
tural Counseling Inventory (MCI),29 the Multicul-
tural Counseling, Knowledge, and Awareness Scale 
(MCKAS),30 the Cultural Self-efficacy Scale,31 and 
the Intercultural Development Inventory (IDI).32 Most 

Table 1

Course Design Features, Learning Objectives, and Specific Content

General Design Features
Context: case-based, older Mexican American woman with inadequately controlled type 2 diabetes.
Cultural competence and type 2 diabetes content interwoven. 
Interactive questions with immediate feedback embedded within case. 
Open-ended responses with option to see responses of others.
Brief, text-based tutorials on topics presented in case.

Learning Objectives
Recognize the differences between the terms race, ethnicity, and culture.
Use the Ask, Share, Compare, Negotiate (ASCN) Model with patients in the office setting.
Describe research findings on health disparities, health beliefs, and health behaviors in Mexican American patients.
Clinically manage potential barriers to control of blood sugar for patients with type 2 diabetes.
Appropriately order routine preventive services for patients with diabetes. 

Specific Content and Exercises
General Concepts of Health Disparities, Culture, and Health

Health disparities—definition and examples.
Cultural competence definition and relation to elimination of health disparities.
Definitions of race, ethnicity, and culture.
Exercise: guessing an unidentified person’s race, ethnicity, and culture from their picture.
Exercise: fill in the blank for user’s own race, ethnicity, and culture. View responses of others.
Definitions of health beliefs and health behaviors.
Exercise: identify user’s own health beliefs and behaviors. View responses of others.

The Skills-based Approach to Cultural Competence
Introduction to the ASCN model of cross-cultural communication.
Exercise: practice using in the ASCN model, multiple opportunities throughout case.

Ask about the patient’s views of diabetes and its treatment
Share the biomedical model
Compare provider’s and patient’s explanatory models
Negotiate a treatment plan

Diabetes in Mexican American Populations
Qualitative and quantitative studies of diabetes-related health beliefs and behaviors for Mexican Americans. 
Information on barriers to diabetes care, ie, cost of supplies.
Type 2 diabetes prevalence and complications.
Diabetes preventive services. 
Exercise: determine which service patient is due for after reviewing diabetes flow sheet in chart.
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items, however, were developed de novo. The first draft 
of the instrument had a total of 96 items. 

The instrument went through two rounds of pretest-
ing using university-based family medicine faculty and 
residents; the purpose of pretesting was to improve 
item clarity and remove ambiguous items. Using a 
restricted Internet site, the modified instrument was 
again pre-tested on a volunteer national sample of 83 
family medicine residents whose contact information 
was obtained (with permission) from the membership 
list of the American Academy of Family Physicians 
(AAFP). Cronbach’s alpha was calculated on each of 
the potential domain subscales representing the 11 traits 
described above, and items that decreased the overall 
alpha coefficient were deleted. The final alpha coeffi-
cient for each of the potential subscales ranged from .70 
to .97. Items in the avoidance-of-stereotyping subscale 
were dropped due to poor reliability, and items in the 
medical knowledge transmission, explaining benefits 
of therapy, addressing fears, addressing barriers, and 
ability to empower scales were combined into one 
subscale (“Empowerment”) because of strong internal 
consistency between these items (alpha=.97). 

The resulting Cultural Competence Assessment 
Tool (CCAT) had 68 items representing six subscales. 
Reliability results and sample items are shown in Table 
2. The complete CCAT may be viewed at www.vlh.
com.

Study Population and Experimental Design
Participants were recruited from a random sample 

of resident members of the AAFP. The University of 
Arizona’s Institutional Review Board approved the 
study design. 

Potential participants were sent a letter in January 
2004 inviting them to participate in the study; only 
first-, second-, or third-year family medicine residents 
were eligible to participate. Once logged on to the 
study’s restricted Web site, participants were asked to 
take the CCAT as a pretest and to provide demographic 
information. Participants were then alternately assigned 
to treatment or control groups. 

After no less than 1 week and no more than 4 weeks, 
subjects in the experimental group were invited to take 
the module and complete the cultural competence as-
sessment tool again (posttest). The module took less 

Table 2

Cultural Competence Assessment Tool Domains, Reliability, and Sample Items

Domains
# of Items 

Per Domain Alpha Sample Item
Cultural Self-Awareness 10 .89 I am able to describe my own beliefs about health and illness to a person from a different 

background than mine.
Nonjudgmental Thinking 6 .70 Patients’ lack of motivation to obtain knowledge is the main reason for their nonadherence 

to medical therapy.
Cultural Knowledge 18 .91 Please indicate your understanding of each of the following items for each ethnic or racial 

group indicated.
Beliefs about health and illness 
a. Black
b. White, non-Hispanic
c. Hispanic 

Nonverbal Communication 9 .88 Please indicate your understanding of each of the following items for each ethnic or racial 
group indicated.
Role of physical touch 
a. Black
b. White, non-Hispanic
c. Hispanic 

Empowerment 15 .97 Please indicate your level of comfort in performing each of the following tasks for each 
group listed.
Empowering patients to take an active role in their diabetes care and their glycemic 
control. 
a. Black
b. White, non-Hispanic
c. Hispanic 

Explanatory Model
Elicitation

10 .83 Please indicate how often you perform each of the following items in your practice today 
and how often you will in the future.
Ask patients about their views of the cause of their diabetes
a. In your practice today
b. In the future
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than 1 hour to complete. Subjects in the control group 
completed only the posttest during the same time 
period. Participants were paid $25 upon completion 
of each CCAT. A total of 122 physicians completed 
both CCATs and were included in the analysis, with 
64 physicians serving as controls and 58 physicians 
completing the online module.

 
Statistical Analysis

The study’s primary hypothesis was that physicians 
taking the program would report increased cultural 
competence compared to a control group of physicians 
not taking the course. Change in total CCAT score 
was the primary study endpoint. Subscale scores were 
secondary endpoints and were obtained by summing 
the Likert-scale items (ranging from one to four) and 
dividing by the total number of items in that subscale. 
For every subscale except “Nonjudgmental Thinking,” 
a higher number indicated a higher level of self-reported 
cultural competence. For the “Nonjudgmental Think-
ing” subscale, a lower score indicated better cultural 
competence. The total CCAT score was calculated by 
summing all the individual item scores. Items in the 
“Nonjudgmental Thinking” subscale were reverse 
coded before inclusion in total CCAT calculation. 

Chi-square and independent sample t tests were 
used to compare categorical and continuous data for 
the intervention and control groups at baseline. Paired 
t tests were used to compare changes in total CCAT 
and subscale scores for each group between baseline 
and posttesting. A regression equation was also de-
veloped with “total score change” (defined as posttest 
total CCAT score minus baseline total CCAT score) as 
the dependent measure, with the following indepen-
dent variables: participants’ race or ethnicity, year of 
residency, knowledge of diabetes guidelines, hours of 
previous cultural competence training, and whether or 
not the participant took the online module. All analyses 
were peerformed with SPSS, Version 15. 

Results
Demographics and Other Characteristics

Table 3 compares demographic and other character-
istics (ie, knowledge of diabetes guidelines, practice 
demographics, conversational Spanish ability, etc) of 
participants in the control and experimental groups. 
No significant differences were found between the two 
groups for any of these characteristics.

Comparison of CCAT Scores at Baseline 
The baseline total CCAT scores for all 122 partici-

pants in the study ranged from 137 to 251, with a mean 
of 180.25 and a standard deviation of 22.67. Table 4 
displays the total and subscale scores. 

Although total CCAT score was not significantly 
different between the two groups at baseline (P=.225), 

scores on one subscale score (“Cultural Knowledge”) 
were different. The control group reported less “Cul-
tural Knowledge” than those in the experimental group. 
This was explained by a difference in the items pertain-
ing to Hispanic patients, with those in the control group 
reporting significantly less knowledge than those in the 
experimental group (P=.016).

Effect of Internet Course on CCAT Total 
and Subscale Scores

Table 4 also displays results of paired t tests for con-
trols and intervention group participants. The control 
group’s total CCAT score did not change between the 
two administrations. Scores on one subscale, however, 
did demonstrate differences. The control group had 
lower “Cultural Self-Awareness” scores on the post-
test (3.38 at baseline versus 3.20 at posttest, P<.001). 
Also, for the control group, although the “Cultural 
Knowledge” subscale score was not different (P=.120), 
the “Hispanic” item scores did show significant change 
with an increase in score from baseline, 2.01, to post-
test, 2.19, P=.015.

The total CCAT score increased significantly for the 
experimental group, with a mean of 183.55 at baseline 
and 192.09 after completing the online course (P=.004). 
Three subscale scores increased significantly: “Cultural 
Knowledge” (P=.001), “Non-verbal Communication” 
(P=.013), and “Explanatory Model Elicitation” (P=.002). 
Changes in the “Cultural Knowledge” subscale were 
reflected in each of the three groups of racial/ethnically 
defined items, “Black” (P=.007), “Hispanic” (P=.001), 
and “White” (P=.002). Item scores for the “Nonverbal 
Communication” subscale improved for “Hispanic” 
(P=.014) and “White” (P=.025) categories but not for 
“Black” (P=.103). The “Explanatory Model Elicitation” 
items related to “Future” elicitation (P<.001) increased 
significantly but not those relating to eliciting informa-
tion “Today” (P=.097). 

Predictors of CCAT Change Score
The regression module evaluating predictors of “to-

tal score change” showed that having taken the online 
module was the only significant predictor of that change 
(adjusted R2=.133, P=.025). 

Discussion
This study’s findings demonstrated that a brief, 

Internet-based, interactive program could signifi-
cantly change cultural competence as measured by a 
self-assessment tool. This finding is notable because 
this is the first study that examines computer-assisted 
technologies in the delivery of cultural competence 
content in a RCT design. Most published evaluations 
of cultural competence training programs involve 
longer interventions delivered face to face by one or 
more instructors on a yearly basis.10 Our results sug-



172 March 2009 Family Medicine

gest that computer-aided technologies with appropriate 
context, interactive elements, and standardized content 
may provide similar results without the ongoing time 
investment. They may also be ideal for sensitive topics 
like cultural competence training by providing a non-
judgmental environment to practice skills. 

Our course emphasized a skills-based pedagogical 
approach. Participants taking the course were more 
likely to report that they would elicit patients’ explana-

tory models but did not report increased confi-
dence in their ability to empower patients. These 
findings may be due to differences between the 
two types of skills. Eliciting patients’ explana-
tory models involves data gathering, which may 
be a much easier skill to acquire than the ability 
to empower, which requires some facility with 
the more complex skill of negotiation. Improve-
ment in negotiation skills may require a longer 
intervention with more opportunities to practice 
negotiating in a variety of case scenarios.

Noteworthy is the fact that even though cul-
tural knowledge was not the primary focus of the 
course, participants’ self-reported knowledge of 
“Black,” “Hispanic,” and “White” patients im-
proved. While health disparities course content 
could explain these findings, it is also possible 
that improvement in “White” cultural knowledge 
could have been the result of the cultural aware-
ness exercises embedded within the course. Since 
a majority of participants identified themselves 
as “White,” completing these exercises may have 
led to increased knowledge of their own racial, 
ethnic, or cultural group. Yet another possibility 
is that the skills-based approach itself increased 
the participants’ knowledge of their own cultural 
group. In the ASCN model, sharing the biomedi-
cal model, and comparing both views requires a 
reflection on the provider’s explanatory models 
as well as the patient’s. 

The interweaving of cultural skills with stan-
dard medical skills in a familiar context (type-2 
diabetes) was a key element of the course. The 
successful management of the case depended 
not only on diabetes knowledge but also on us-
ing a culturally effective approach. This peda-
gogical strategy was designed to make cultural 
competence integral to medical care and not 
an “exotic” experience. In a national study of 
residents’ perceptions of cultural competence 
training, investigators noted that residents “did 
not want to be taught to be ‘culturally sensitive.’” 
Rather, they desired an integration of culturally 
competent medicine in practice.”33 

Limitations
Our study was limited to family medicine resi-

dents. In the survey cited above, family medicine 
respondents were less likely to report a lack of pre-
paredness to deal with several aspects of cross-cultural 
patient care than residents from other specialties.33 
Although in our study, we adjusted for prior cultural 
competence training with a multivariate analysis, fam-
ily medicine residents may have already been “primed” 
to be more open to the subject matter. 

Table 3

Study Participants’ Demographics/Characteristics, n=122

Control Group 
n=64
% (n)

Experimental Group
 n=58
 % (n)

Gender female 59% (38) 43% (25)
Mean age 32 30
Race/ethnicity

White, non-Hispanic 59% (38) 57% (33)
Asian/Pacific Islander 20% (13) 28% (16)
Hispanic/Latino 5% (3) 5% (3)
Black 5% (3) 5% (3)
American Indian 2% (1) 0% (0)
Other 8% (5) 3% (2)

Residency year
PGY-1 19% (12) 35% (20)
PGY-2 42% (27) 28% (16)
PGY-3 36% (23) 36% (21)

Knowledge of diabetes guidelines
Excellent 13% (8) 17% (10)
Above average 58% (37) 50% (29)
Average 28% (19) 33% (19)
Below average 0% (0) 0% (0)
Poor 0% (0) 0% (0)

Conversational Spanish ability
Excellent 9% (6) 10% (6)
Good 9% (6) 7% (4)
Fair 9% (6) 24% (14)
Poor 47% (30) 38% (22)
None 22% (14) 19% (11)

Prior cultural competence training
<1 hour 14% (9) 14% (8)
1–3 hours 31% (20) 22% (13)
4–6 hours 27% (17) 35% (20)
7–10 hours 9% (6) 9% (5)
>10 hours 17% (11) 19% (11)

Patient panels race/ethnicity (mean %)
White, non-Hispanic 41% 44%
Black 29% 31%
Hispanic/Latino 23% 17%
Asian/Pacific Islander 4% 4%
American Indian 2% 1%
Other 2% 2%
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A further limitation was the self-reported nature of 
the CCAT. Two recent reviews of other existing cultural 
competence assessment tools noted self-report to be a 
concern for most existing tools, either because of the 
potential for social desirability bias11 or due to validity 
concerns.34 Our study’s randomized-controlled design 
would tend to balance social desirability bias, if pres-
ent, across control and experimental groups. Other 
limitations of the CCAT include its inability to assess 
stereotyping. Further studies are needed to validate 
existing measurement tools and to see if physicians’ 
self-report correlates with actual physician behaviors.

Conclusions
A relatively brief (1 hour) program that did not require 

live faculty intervention was able to improve family 
medicine residents’ self-reported cultural competence 
skills. The combination of a skills-based approach 
with the flexibility and portability of an Internet-based 
delivery system makes it a potentially useful tool in 
addressing the problem of health disparities.
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