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ABSTRACT

Adequate care of type 2 diabetes is reflected by the individual’s adherence to dietary guidance; yet, few patients are
engaged in diabetes self-care at the recommended level, regardless of race/ethnicity. Few studies on the effect of dietary
medical advice on diabetes self-management (DSM) and glycemic control have been conducted on Haitian and African
American adults with type 2 diabetes. These relationships were assessed in total of 254 Blacks with type 2 diabetes
(Haitian Americans = 129; African Americans = 125) recruited from Miami-Dade and Broward Counties, Florida by
community outreach methods. Although dietary advice received was not significantly different between the two Black
ethnicities, given advice “to follow a diet” as a predictor of “using food groups” was significant for Haitian Americans,
but not for African Americans. Haitian Americans who were advised to follow a diet were approximately 3 times more
likely to sometimes or often use food groups (or exchange lists) in planning meals. Less than optimal glycemic control
(A1C > 7.2) was inversely related to DSM for African Americans; but the relationship was not significant for Haitian
Americans. A one unit increase in DSM score decreased the odds ratio point estimate of having less than optimal gly-
cemic control (A1C > 7.2%) by a factor of 0.94 in African Americans. These results suggest that medical advice for diet
plans may not be communicated effectively for DSM for some races/ethnicities. Research aimed at uncovering the en-
ablers and barriers of diet management specific to Black ethnicities with type 2 diabetes is recommended.

Keywords: Dietary Medical Advice; Diabetes Self-Management; African American; Haitian American; Type 2
Diabetes; Glycemic Control

1. Introduction level, regardless of race/ethnicity using a US representa-
tive sample from the Behavioral Risk Factor Surveillance
Survey (BRFSS). Despite the standards of care followed
by health care professionals in treating persons with dia-
betes, nearly half of US adults with diabetes have subop-
timal glycemic control (A1C > 7%) [6]. Minorities tend to
have less access to and receive a lower quality of health

care, even when controlling for insurance status and in-

Type 2 diabetes, the most common form (90% - 95% of
all cases) has increased among the general population [1]
and disproportionately among minorities (particularly
African-Americans and Hispanics) [2]. Due to the many
health consequences of diabetes and the nature of the
disease, diabetes care is vital to quality of life and sur-
vival. It is essential for persons with diabetes to acquire

and practice adequate diabetes self-management (DSM)
skills in order to reduce the risk factors that lead to mor-
bidity and mortality associated with diabetes-related
complications [3]. DSM includes achieving adequate gly-
cemic control, blood lipids and blood pressure as well as
weight management through diet and exercise [3,4].
Nwasuruba, Khan and Egede [5] reported few patients
are engaged in diabetes self-care at the recommended
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come [7]. Even when adjusting for socioeconomic status,
the effects of race and/or ethnicity predict poor health
outcomes (such as micro- and macro-vascular complica-
tions) due to a lack of cultural competency and appropri-
ate communication skills by health care providers [7]. It
is essential for persons with diabetes to acquire and prac-
tice adequate DSM skills in order to reduce the risk fac-
tors that lead to morbidity and mortality associated with
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diabetes-related complications. According to the Stan-
dard of Care for diabetes by the American Diabetes As-
sociation, dietary modification, weight management and
incorporation of physical activity into the lifestyle of
persons with diabetes are essential components of DSM
[3]. Coping with diabetes has been widely associated
with diagnosed depression [8] (and references therein).
Depressive symptoms were associated with higher gly-
cated hemoglobin (A1C) for African Americans (AA)
with diabetes [9]. A recent study found Haitian Ameri-
cans (HA) were more likely to have A1C > 9% as com-
pared to AA, even when adjusting for socio-demogra-
phics [10]. The association of medical advice with DSM
and glycemic control may be confounded by depression
and perceived stress. Moreover, DSM may be a conse-
quence of access to quality medical care and medical
advice received and may differ between these Black eth-
nicities. There have been few studies on the effect of
dietary advice on DSM and glycemic control for Haitian
and African American adults (HA and AA) with type 2
diabetes. Therefore, the purpose of this study was to as-
sess these relationships while adjusting for socio-demo-
graphic factors and coping abilities measured by depress-
sive symptoms and perceived stress. It is hypothesized
for both HA and AA that 1) medical advice for following
a meal plan will be associated currently following the
advice; and, 2) high overall diabetes self-management
will be associated with adequate glycemic control (lower
A1C). For details of hypothesis variable construction and
measurements, refer to the Measures section of Methods.

2. Methods
2.1. Participants

The study participants were recruited by community out-
reach methods from a larger study of HA and AA with
and without diabetes, 2007-2010. Recruitment of the
participants was from Miami-Dade and Broward Coun-
ties, Florida by community outreach methods. Letters of
invitation outlining the study were mailed to diabetes
educators and health professionals, requesting their co-
operation in recruiting individuals with type 2 diabetes.
Invitational flyers were distributed to all Florida Interna-
tional University (FIU) faculty, staff and students ex-
plaining the research protocol and requesting their assis-
tance in the study. Advertisements were placed in local
AA and HA newspapers and principal gathering places
along with radio ads on local Creole and African Ameri-
can stations. In addition to community outreach, African
Americans were mailed invitational flyers from a pur-
chased mailing list from Knowledge Base Marketing,
Inc., Richardson, TX, US. Inclusion criteria consisted of:
male and female HA and AA adults with self-reported
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type 2 diabetes, age > 35 years, not taking insulin, not
pregnant or lactating, no thyroid disorders, no coronary
heart disease, not undergoing chemo or radiation therapy,
not diagnosed with cancer, HIV, or AIDS, and no major
psychiatric disorders. Respondents with diabetes were
asked for the age they were diagnosed and their initial
treatment modalities (with or without insulin). Inquiry of
ethnicity included questions of cultural identification and
place of birth. Diabetes status (diagnosed with type 2
diabetes or not) was determined by reported year of di-
agnosis and then confirmed by laboratory reports. Indi-
viduals with fasted blood glucose > 126 mg/dL were
classified as having diabetes. Eligibility was determined
by interviewers’ screening, and respondents’ self-report.
Those participants undiagnosed, but considered having
diabetes based on their laboratory reports, were not in-
cluded in this study; however, they were given their
laboratory reports and advised to contact their physician.
A total of 254 participants with type 2 diabetes were in-
cluded in this study (HA = 129; AA = 125). The study
was approved by the Institutional Review Board of Flor-
ida International University. All participants read, under-
stood and signed an informed consent form in either
English or Creole.

2.2. Measures

Main study variables: Medical advice given to follow a
meal plan or diet, level of reporting following a diet, and
the diabetes self-management (DSM) composite score
was collected as part of the Michigan Diabetes Ques-
tionnaire [11]. Dietary advice for individuals with type 2
diabetes suggests using exchange lists or food groups in
meal planning [12]. This strategy is referred to as the
“diabetes diet” and includes an individually tailored pre-
scription to either use the exchange list for macronutri-
ents, counting carbohydrates or use the glycemic index
for meal plans [12].

Hypothesis 1, independent variable: The following
question from the section on Educational/Advice Re-
ceived was used: “Has your health care provider or nurse
ever told you to follow a meal plan or diet?” The possible
responses were yes, no, or not sure. Since all participants
answered yes or no, the variable was measured as binary.

Hypothesis 1, dependent variable: “How often do you
(or the person who cooks your food) use the exchange
lists or food group lists to plan your meals,” answered on
a S-point scale (never, rarely, sometimes, often, always)
used as dependent variable for hypothesis 1. Based on
the estimated marginal means, the variable was collapsed
to a binary variable. Sometimes, often, and always were
considered “using food groups to plan meals” versus
rarely and never.
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Hypothesis 2, independent variable: The diabetes self-
management (DSM) score was constructed as composite
scales based on the major subscales from the Michigan
Diabetes Research and Training Center (MDRTC) Dia-
betes Care Profile questionnaire [11]. This questionnaire
has been widely used and was validated and tested for
reliability for Caucasians and African Americans by sev-
eral studies conducted by Fitzgerald and colleagues [11].
The composite score for DSM was constructed from the
Likert sub-scale variables. Variables where higher scores
indicated clinically appropriate DSM were added directly
to the composite score. Exercise barriers were reverse-
coded so that rarely having trouble getting exercise res-
ponses reflected a higher DSM. The following subscales
were combined to form the DSM composite score: 1)
DSM care adherence (I keep my blood sugar in good
control; I keep my glycated hemoglobin (A1C) in good
control; I keep my weight under control; I do the things I
need to do for my diabetes (diet, medicine, exercise, etc.);
2) dietary patterns (following a meal plan; scheduling
meals and snacks; weighing or measuring food; meal
planning (by you or the person who cooks) such as ex-
change list or food groups); 3) exercise barrier scale:
How often do you have trouble getting enough exercise
because: it takes too much effort? You don’t believe it is
useful? You don’t like to do it? You have a health
problem? It makes diabetes more difficult to control? and,
4) health beliefs: Taking the best possible care of dia-
betes will delay or prevent: 1. eye problems; 2. kidney
problems; 3. foot problems; 4. hardening of the arteries;
5. heart disease. The DSM composite scale score fol-
lowed a normal distribution. Reliability was measured
for the sub-scales using Cronbach’s alpha. Cronbach’s
alpha value of 0.70 to 0.79 is considered to be acceptable,
0.80 to 0.89 to be very good and 0.90 and higher to be
excellent [13]. All items fell in the “very good” range
except the DSM-exercise subscale, which was considered
marginal (alpha = 0.721); removing an item did not raise
the value (Table 1).

Hypothesis 2, dependent variable: Sub-optimal glyce-
mic control was considered A1C > 7.2. This cutoff was
applied using the median and in consideration of the
American Diabetes Association’s guideline [3] for set-
ting goals for glycemic control as A1C either below 7 or

Table 1. Reliability of the Diabetes self-management com-
posite scale.

Sub-scale Number of items ~ Crombach’s alpha
DSM care adherence 4 0.813
DSM dietary patterns 4 0.800
Exercise for DSM 5 0.721
DSM health beliefs 5 0.854

Abbreviation: DSM = diabetes self-management.
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8 percent depending on the characteristics of the patient.
A1C was measured from a 20 ml sample of venous blood
collected from each participant after an overnight fast (8
- 10 h) by a certified phlebotomist using standard labo-
ratory techniques. Whole-blood samples for A1C were
collected in a tube containing EDTA and A1C percent-
ages were measured using Roche Tina Quant method by
the Laboratory Corporation of America (LabCorp®, Mi-
ami, FL, USA).

2.3. Covariates

Sociodemographics: Age, gender, duration of residence
in the USA, language preference, education, income,
employment status, medication history, family history of
diabetes and coronary heart disease were collected using
a socio-demographic questionnaire.

Psychosocial variables: Perceived stress, self-rated
health, and symptoms of depression were assessed, since
they could be confounders of health behavior. To meas-
ure perceived stress, the Perceived Stress Scale (PSS-10)
[14,15] was administered with permission from the John
E. and Catherine MacArthur Research Network on Socio-
economic Status and Health and was scored and con-
structed as a continuous variable based on the author’s
guidelines. The sociodemographic questionnaire included
self-rated health (SRH) which was measured in response
to the question, “In general, would you say your health is:
(Check one box).” Self-rated health was measured on a
5-point scale (excellent, very good, good, fair and poor).
SRH was collapsed to a binary variable (fair/ poor versus
good, very good, excellent) based on the distribution of
participants.

Depressive symptoms: The questionnaire used was the
Beck Depression Inventory (BDI). The BDI is a 21-item,
self-reported questionnaire that measures the presence
and severity of depressive symptoms using a self-rating
scale from 0 to 3 (0 being least depressed and 3 being
most depressed). The scale has been previously validated
against Caucasians in Hispanic [16] and Black popula-
tions [17]. Scores for each question were summed, cal-
culating a final BDI score.

Anthropometrics: Participant’s height and weight were
measured with the subject standing erect without shoes,
and for weight, wearing light clothes using a SECA
clinical scale (SECA Corp, Columbia, MD). Height and
weight were measured to the nearest 0.5 cm and 0.1 kg,
respectively. Body mass index (BMI) was calculated as
weight (kg) divided by height (m) squared (kg/m?).

Physical activity was estimated from the Modifiable
Activity Questionnaire (MAQ) [18]. The MAQ was used
to estimate metabolic cost and perform a metabolic
equivalence (MET) calculation, which is explained in
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detail in the compendium of physical activity [19].
Physical activity was expressed as metabolic equivalents
per hour per week (1 kcal-kg '-h™"). One MET is the
equivalent of sitting quietly. The participants, with the
help of a trained interviewer, estimated the number of
months and frequency per month and duration of each
activity. For occupational activity, participants reported
all jobs held over the past year. The number of hours
sitting at work and usual mode of transportation to work
was recorded for each job. Total physical activity was
calculated, summing all leisure and occupational activity
hours per week. These values were then multiplied by
their estimated metabolic cost.

2.4. Statistical Analysis

Demographic characteristics, medical advice and diabe-
tes self management scores were compared among HA
and AA using the Student t-test for continuous variables
and Chi-Square test for categorical variables. Logistic
regression models were used to test hypothesis 1, where
“advised to follow a diet” (yes/no) was the major inde-
pendent variable and “using exchange lists or food
groups to plan meals” (never/seldom versus sometimes/
often/always) was the binary outcome. Since there was
an interaction between ethnicity and medical advice for

diet, separate analyses were conducted for HA and AA.
Both unadjusted and adjusted models were conducted.
Two and three way interaction terms between told to
follow a diet, gender and education level were tested.
Covariates included in the model were diabetes medica-
tion, stress score, age, gender, BMI, years with diabetes,
self-rated health, health insurance, depression, A1C,
marital status, education, smoking, and physical activity.

To test hypothesis 2, logistic regression models were
used where diabetes self management score (continuous)
was the main independent and a binary measure of
suboptimal glycemic control (AIC > 7.2) was con-
structed as the outcome, based on the sample distribution
and the American Diabetes Association’s glycemic goals
for adults [3]. Two and three way interaction terms be-
tween diabetes self management score, race, gender and
education level were tested. Statistical analysis was con-
ducted using SPSS version 18.0 and significance was set
at P <0.05.

3. Results

Characteristics of the study population are presented in
Table 2. Although sociodemographic factors differed
between HA and AA, the main study variables: advised
to follow a diet, level of following a diet (using food

Table 2. General characteristics of the study population.

Variable Haitian-Americans (n = 129) African-Americans (n = 125) P-value
Age (years) 58.0+9.9 54.2+10.1 0.002
Gender (female) 55.8(72) 52.0 (65) 0.615
BMI (kg/m?) 294+53 35.6£8.6 <0.001
Told to follow a diet (yes) 72.1 (93) 77.6 (97) 0.386
Using food groups (sometimes or often) 11.0+7.8 9.7£9.7 0.262
Poor glycemic control (A1C > 9%) 27.9 (36) 20.8 (26) 0.193
DSM 682+93 63.4+£10.2 <0.001
Duration of diabetes (years) 94+74 9.1+8.7 0.721
Diabetes medication (yes) 89.9 (116) 76.8 (96) 0.006
SRH (fair or poor) 51.9 (67) 45.6 (57) 0.132
Health insurance (yes) 55.0 (71) 79.2 (99) 0.001
Physical activity (MET hours/week) 34.7+60.1 39.1+67.0 0.576
Marital status (married) 62.0 (80) 26.4 (33) <0.001
Education (high school or higher) 45.0 (58) 82.4(103) <0.001
Currently smoking (yes) 6.9 (9) 34.4 (43) <0.001
BDI Depression score 55.8(72) 47.2 (59) 0.211
Perceived Stress score 172+73 15.7+8.4 0.171

Abbreviations: BMI = body mass index; A1C= percent of glycated hemoglobin; BDI = beck depression inventory; DSM = diabetes self-management; SRH =
self-rated health; MET= metabolic equivalents (per hour per week). MET= (1 kcal'kg '-h™'). One MET is the equivalent of sitting quietly. Notes: Data are
reported as N (%) for categorical variables and mean + standard deviation (SD) for continuous variables. P < 0.05 is considered significant.
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groups to plan meals), and glycemic control were not
significantly different between the Black ethnicities; al-
beit DSM was higher for HA than AA (P < 0.001). A
number of possible confounders of health behavior: du-
ration of diabetes, SRH, depression symptoms, physical
activity, and perceived stress were not significantly dif-
ferent between HA and AA. Several risk factors were
more prevalent in AA participants than HA: obesity, as
measured by BMI, and smoking; whereas HA had a
lower percent of health care insurance.

Hypothesis 1: Dietary advice and behavior was not in-
dependent of race/ethnicity. The combined model race/
ethnicity by “given advice to follow a diet” was not sig-
nificant, so separate logistic regression analyses were
conducted for HA and AA. “Given advice to follow a
diet” as a predictor of “using food groups” was signifi-
cant for HA, but not for AA. HA who were advised to
follow a diet were approximately 3 times more likely to
sometimes or often use food groups (or exchange lists) in
planning meals in both the unadjusted and adjusted mod-
els (Table 3). Effects of the covariates: No covariates
were significant for dietary advice and behavior.

Hypothesis 2: DSM and glycemic control were also
not independent of race/ethnicity. Suboptimal glycemic
control (A1C > 7.2) was inversely related to DSM for
AA in unadjusted and adjusted models; whereas this re-
lationship was not significant for HA. A one unit in-
crease in DSM score decreased the odds ratio point. Es-
timate of having suboptimal glycemic control (A1C > 7.2)
by a factor of 0.94 in AA (Table 3).

Effects of the covariates: Of the adjustment variables
for DSM and glycemic control, only BMI (P = 0.026),
years with diabetes (P = 0.004), and physical activity (P
= 0.028) were significant.

4. Discussion

In the current study, dietary advice was associated with
performing the behavior for HA, but not for AA; whereas,
overall DSM skills, beliefs, and behaviors were associ-
ated with glycemic control for AA, but not HA. This
finding may be explained, in part, by the high percent of
HA participants without health insurance (45%) as com-
pared to AA (20%). Although diabetes care is largely the
responsibility of the individual, healthcare providers play
a vital role in the patient’s skill development. In fact,
health care providers are the link between the patient and
their disease self-management. The communication proc-
ess between the provider and patient can determine
whether or not the patient is informed, motivated and
confident enough to make the behavioral changes neces-
sary for diabetes care. Federal agencies and the literature
concur that access to quality health care and education
for diabetes self-management are essential to the preven-
tion of diabetes complications. Quality health care can be
assessed by the degree to which diabetes complications
are prevented or reduced as a result of patient’s lifestyle
behavioral changes. Medical advice associated with dia-
betes self-management and clinical health outcomes can
serve as measures of risk for diabetes complications for a
cross-sectional sample. The association among provider
support for diabetes self-management, patient self-care
and health outcomes is presumed, yet understudied [20].
In this sample of AA, DSM may serve as a proxy meas-
ure of glycemic control. A low DSM score may be used
as a screening tool for tighter glycemic control confirmed
later with A1C testing.

Heisler, Cole, Weir, Kerr and Hayward [21] using two
validated scales to access medical advice found that
when providers communicated information and allowed

Table 3. Logistic regression models for the effect of dietary advice and diabetes self-management on dietary behavior and

glycemic control.

OR 95% CI P-value' AOR’ 95% CI P-value'
Mo 1 Ditary i Cfn T i o fodoup 0 pln sl s o
Given advice to follow a diet Haitian Americans
Yes (n=93) 2.98 (1.34, 6.63) 0.007 3.27 (1.32, 8.00) 0.010
No (n=36) 1.00 Reference 1.00 Reference

Model 2 Diabetes self-management

African Americans

DSM score and odds ratio point estimate of having suboptimal glycemic control (A1C > 7.2)

OR 95% CI

DSM score 0.94 (0.90, 0.97)

*

P-value' AOR 95% CI P-value'

0.002 0.92 (0.87,0.98) 0.009

OR = Odds Ratio; AOR = adjusted Odds Ratio; DSM = diabetes self-management; A1C = percent of glycated hemoglobin. "Models 1 and 2 are adjusting for
diabetes medications, perceived stress score, age, gender, body mass index, years V&:ith diabetes, self-rated health, health insurance, depression, marital status,
education, smoking, and physical activity. In addition, Model 1 is adjusted for A1C. "P < 0.05 is considered significant.
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patients to be involved in decisions, diabetes self-man-
agement practices (medication adherence, diet, exercise,
blood glucose monitoring and foot care) and A1C values
improved for a national cross-sectional survey of 1588
older adults (Blacks and Latinos were oversampled) with
diabetes. Improvement in diet and A1C was associated
with a continuity of care score (number of visits to health
care providers and the number of providers seen) for a
prospective study of 256 adults ages 18 and older with
type 2 diabetes [22]. A longitudinal study of four age
groups of urban African-Americans with type 2 diabetes
at a primary health care clinic (N = 2539) reported a sig-
nificant improvement of A1C for those treated with die-
tary advice and diabetes medications in all age groups (P
< 0.001); however, patients with less frequent visits were
associated with higher A1C levels [23].

Medical advice received and understood may differ by
race/ethnicity as a consequence of the patient-provider
communication process; and, may affect diabetes self-
management. AA were less-likely to perform a compos-
ite of four diabetes self-management behaviors, including
physical activity, diet, self-testing blood glucose and foot
care, as compared to White non-Hispanics based on a
nationally representative survey [5]. Similar racial/ethnic
differences in diabetes self-management were found in a

survey of persons with diabetes in a managed care setting:

AA had lower odds of monitoring their diet and exercis-
ing as compared to White non-Hispanics [24].

The interpretation of medical advice received may be
further complicated by the patient’s health beliefs, which
can serve as barriers to their self-care. Health beliefs,
compliance and guidelines for spiritual assessment ad-
dressed by The National Medical Association and the
Joint Commission on Accreditation of Healthcare Or-
ganizations are of particular importance for African-
American patients [25]. Health beliefs that contribute to
non-adherence may differ by culture. For example, Hai-
tian-Americans’ high rate of noncompliance has been
attributed, in part, to their health beliefs [26]. Haitian-
American beliefs about health and illness may be influ-
enced by life in Haiti where limited access to health care
and poor health conditions influenced a reliance on folk
and/or spiritual explanations and treatments for illness
[26]. Yet, Haitians have a strong set of protective factors
that are conducive to health educational programs in-
cluding a strong work ethic; entrepreneurial spirit, ex-
tended family support system and increasing neighbor-
hood-based social services [27].

Findings of health beliefs and compliance with Afri-
can-Americans suggest multiple influences, including
religion, spirituality and folklore [25]. African-Ameri-
cans were found to be more than twice as likely to use
home-remedies as Whites [28]. Several studies concur
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that factors beyond knowledge and access to medical
care such as noncompliance and lay beliefs inconsistent
with medical practice are responsible for inadequate hy-
pertensive control among this population [29-31]. Nwa-
suruba, Khan, and Egede [5] found significant differ-
ences among Blacks, Hispanics and White non-Hispanics
in DSM behaviors, based on data from the 2003 Behav-
ioral Risk Factor Surveillance survey (BRFSS); however,
data did not specify different origins of persons classified
as “Black.”

4.1. Limitations

Several limitations were present in this study. Medical
advice and diabetes self-management behavior were
self-reported. The study was cross-sectional and causal-
ity of medical recommendations and following the ad-
vice could not be established. The study represents a sin-
gle time point and there are other environmental, social
influences that combined with individual characteristics
in determining behavior. For example, patient-provider
communication and health beliefs were not measured.
There is no absolute way of determining the level of
medical advice that was actually given. For instance,
medical advice may have been given and there could
have been problems with communication or recall. In
some cases, the medical advice was given and the pa-
tient did not remember receiving it at the time of the
survey (lack of recall). In other cases the patient received
the advice but did not process it (ineffective communica-
tion on the part of the physician or healthcare provider).

4.2. Conclusion

In the present study there were differences in medical
advice for diet and following it for Blacks of two ethnici-
ties. Healthcare providers should consider cultural back-
ground, coping abilities, and sociodemographic factors
when providing guidance and education for patients to
develop strategies to manage their diabetes.
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