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Abstract

Background: The study purpose was to deliver a diabetes educa-
tion program under real world conditions and evaluate its effect on
diabetes-related clinical, self-management and psychosocial out-
comes among Mexican Americans residing along the US/Mexico
border.

Methods: A pragmatic study was conducted among adult patients
with diabetes in three primary care clinics located along the US/Mex-
ico border. A bilingual culturally tailored diabetes education program
incorporating hands-on participatory techniques was delivered in 4 - 8
weekly group sessions. Clinical, self-management and psychosocial
outcomes were evaluated pre- and post-intervention with surveys and
medical record review.

Results: A total of 209 participants were enrolled; mean age was 58.9
years (range 23 - 94, standard deviation: 11.2); 68.4% were female;
91.1% were Hispanic. Significant improvements were observed in
glycated hemoglobin (-1.1%, P < 0.001, n = 79), total cholesterol
(-17.2 mg/dL, P=0.041, n = 63), glucose self-monitoring (+1.3 times
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a week, P=0.021, n = 115), exercise less than once a week (-18.2%,
P <0.001, n=129), nutritional behavior (+2.23, P <0.001, n = 115),
knowledge (+1. 83, P < 0.001, n = 141) and diabetes-related emo-
tional distress (-7.32, P=10.002, n=111). Benefits were observed with
attendance rates as low as 50%.

Conclusion: A clinic-based culturally competent diabetes education/
self-management program resulted in significant improvements in
outcomes among Hispanic participants. Experimentally tested cultur-
ally appropriate interventions adapted for real world situations can
benefit Mexican American diabetic patients even when attendance is
imperfect.

Keywords: Type 2 diabetes; Diabetes self-management education;
Culturally competent interventions; Health education; Hispanics;
Mexican American

Introduction

Current estimates suggest that 10% of the US population (i.e.
30 million) have diabetes including 23.8% (7.2 million) who
are undiagnosed, and there are an additional 84 million with
pre-diabetes [1]. This number will increase to 14% of the pop-
ulation by 2030 and to 18% by 2060 [2]. There is a greater
diabetes prevalence among racial/ethnic minority groups;
among US Hispanics, the prevalence is 12% and among the
Mexican American subgroup, it is nearly 14% [1]. Diabetes is
associated with excess medical costs: in 2012, the total direct
medical expenses for all type of diabetes in the US were esti-
mated at $18.2 billion and indirect costs were $5.5 billion [3].
Diabetes is the seventh leading cause of death in the US with
an average 4.4 years of life lost per person [4]. Mortality rates
among Hispanics are higher than both national and state rates
(24.7/100,000 vs. 21.5/100, 000) [5], and may be even higher
because diabetes is an underreported cause of death [6]. Dia-
betes especially impacts older adults, racial/ethnic minorities,
men and those with lower educational attainment. Progressive-
ly, diabetes may lead to blindness, kidney failure, myocardial
infarction, stroke, painful neuropathy, foot ulcers and lower
limb amputation [7]. Previous work has shown that Hispanics
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are at greater risk of uncontrolled diabetes, diabetic complica-
tions and death from diabetes than non- Hispanic whites [8-
10].

The Association of Diabetes Care & Education Specialists
(ADCEYS) identifies seven self-care behaviors that predict good
outcomes in people with diabetes including blood sugar moni-
toring, compliance with medications, good problem-solving
skills, healthy coping skills and risk-reduction behaviors [11].
Hispanics are particularly prone to have poor self-management
skills in adherence to ADCES’s seven essential behaviors,
specifically in monitoring their glycated hemoglobin (Alc)
[12]. Data suggest that culturally competent self-management
educational programs, along with medical management im-
plemented in controlled experimental designs can improve
clinical outcomes through reduction in Alc, improved patient
knowledge and dietary behaviors [13-18]. Several system-
atic reviews conclude that diabetes self-management educa-
tion (DSME) programs in adults employing different delivery
methods have been effective in diverse settings among general
populations [19, 20] including Hispanics [21].

The data summarized above reveal that under experimen-
tal conditions education and self-management programs can
improve important diabetes outcomes; however, despite this
evidence, diabetes-associated morbidity and mortality remain
high particularly in Hispanics. This suggests that these inter-
vention types are either not being implemented in practice or
do not achieve similar outcomes in the real world. Relatively
few studies with limited behavioral and psychological out-
comes have yielded the promising effect of a diabetes educa-
tion intervention program in the US population. Moreover, no
previous studies have determined the effectiveness of a dia-
betes education and self-management program in a pragmatic
and uncontrolled setting particularly in Mexican Americans
who have higher incidence of diabetes and associated com-
plications. Compared to prior studies, our study also proposes
to determine the effect of this intervention on behavioral and
psychological parameters. The aim of this study therefore was
to implement and evaluate a culturally tailored diabetes edu-
cation and self-management program in a clinic setting under
real world conditions. The novelty of this study is to report that
even in a non-experimental control intervention, diabetes prac-
tical education can be implemented and adapted to patient’s
needs. In addition, we included a range of outcome variables
for which there is limited information available and we de-
scribed implementation challenges and proposed solutions.

Materials and Methods

Study design and setting

This was a pragmatic non-randomized diabetes education and
self-management support intervention that utilized a pre-post
design for evaluation of outcomes. Participants were recruited
from three primary care clinics located in El Paso, Fabens and
Socorro Texas along the US-Mexico border. Over 80% of the
population in these regions is Hispanic and between 21% and
29% live below the poverty level [22]. All program staff were
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bilingual, and the study was approved by Institutional Review
Board of Texas Tech University Health Sciences Center, El
Paso (IRB Protocol # E11081).

Eligibility

Individuals were eligible if they were a patient in one of the
participating clinics, were aged 18 years or older and had a
documented diagnosis of diabetes. Patients were either re-
ferred by their primary care physician, self-referred through
word of mouth, or through flyers posted in the clinics. Poten-
tial participants were contacted by staff to check eligibility, and
explain the study between June 2011 and April 2014. Exclu-
sion criteria included inability to provide informed consent
or a cognitive, mental health, pregnant women, or a medical
condition such as cancer that could impact participation. An
informed consent and HIPAA consent were obtained from the
patients for the study.

Intervention

The Diabetes Education and Empowerment Program (DEEP)
curriculum is a multi-cultural and bilingual (English and Span-
ish) eight module program that was created by the University
of Illinois [23]. It is tailored for Hispanic (as well as African
American) populations to improve diabetes self-management
through education about diabetes, risk factors and complica-
tions, diet, physical activity, and use of a glucometer and medi-
cations. The DEEP curriculum provides resources for patient
empowerment through partnerships with a diabetes health care
team, promoting understanding of the psychosocial effects of
illness, problem-solving strategies, and guiding patients in
how to access community diabetes resources. The curricu-
lum is sensitive to cultural issues and popular misconceptions
about diabetes in the Hispanic community. The sessions were
interactive with demonstrations, activities to promote prob-
lem-solving, and facilitated group dynamics through the shar-
ing of personal experiences.

Procedure

After written informed consent was obtained, participants
completed a pre-intervention questionnaire which assessed
clinical demographic and behavioral information. The 2-h
classes were delivered weekly over 4 - 8 weeks. Initially eight
weekly sessions were provided but these were integrated into
six and then four weekly sessions to reduce attrition. Sepa-
rate classes were available for English and Spanish speaking
participants. The curriculum was implemented by clinic pro-
motoras (community health workers), a health educator and
a research assistant who received training on program deliv-
ery. The post-intervention survey was administered after the
final session. Completion of the surveys took a maximum of
1 h. The clinical outcomes were abstracted from the electronic
medical record (EMR) using a standardized protocol for the
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period of 6 - 12 months prior to the intervention and 6 - 12
months after the last session for each participant.

Measures

Survey variables covered socio-demographic information
(gender, race/ethnicity, health care coverage, education level,
country of birth, income and preferred language). Accultura-
tion was assessed with the validated short acculturation scale
for Hispanics [24] which is a four-item scale that is scored on
a five-point Likert-scale with one being only Spanish to five
being only English.

Diabetes history questions covered duration of diagnosis,
diabetes type, previous diabetes education, Alc awareness, doc-
tor visits and receipt of foot and eye exams. Diabetes knowledge
was assessed with a modified Starr County Diabetes Knowledge
Questionnaire consisting of 21 true-false questions (Cronbach’s
alpha coefficient =0.7) [25]. Responses were coded as correct or
incorrect and the score was summed for each participant. Three
self-management behaviors were evaluated: eating behaviors
were evaluated with the Latino Dietary Behaviors Question-
naire (LDBQ), a survey developed for the Spanish-speaking
community with 13 questions answered on a scale of 0 to 4 or 0
to 5. A total score and factor scores are calculated by summing
across individual items. A higher score reflects healthier eating
behaviors with an internal reliability of 0.47 and test-retest reli-
ability of 0.48 [26]. Physical activity was measured by items
assessing hours per day watching TV/videos and times per week
exercising. Glucose monitoring frequency was assessed with
one item. Two psychosocial variables were assessed: diabetes
related emotional distress was measured with the problem areas
in diabetes (PAID) scale which consists of 20 questions with a
Cronbach’s alpha of 0.90, and test-retest reliability of 0.83 [27].
The Likert scale is scored between 0 and 4, from “not a prob-
lem” to “a serious problem” then the answers are totaled and
multiplied by 1.25. Total scores of 40 and above suggest severe
diabetes distress (Supplementary Material 1, www.jocmr.org).
Fatalism was assessed with the diabetes fatalism scale, a 12-
item survey with three sub-scales reflecting emotional distress,
religious, spirituality coping and perceived self-efficacy. The
scale is scored from 1 to 6 on a Likert scale, has an internal reli-
ability of 0.80 and correlates well with Alc [28]. Clinical out-
comes (Alc, lipid levels, blood pressure and body mass index
(BMI), retinal eye exam and foot exam) were assessed by EMR
review for each participant at 6 - 12 months pre-intervention and
at 6 - 12 months post-intervention.

Data analysis

Descriptive analyses described survey and clinical diabetes
measures. Quantitative variables were reported as the mean
and standard deviation (SD) while categorical variables were
reported with frequency and percentage. For knowledge and be-
havioral scales (fatalism, LDBQ and PAID), we calculated the
change in scores from baseline to post-education using mean
percentage change along with 95% confidence interval (CI). The
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effect of the intervention was also reported by calculating the
change in scores from pre- and post-intervention in individu-
als using paired #-tests. Changes in pre- and post-intervention
clinical outcomes of Alc levels, BMI, cholesterol, high-density
lipoprotein-cholesterol (HDL-C), low-density lipoprotein-cho-
lesterol (LDL-C), triglyceride (TG) and urinary microalbumin
were calculated and analyzed by paired #-test. Predictors of gly-
cemic control defined as Alc < 8% at follow-up were examined
using logistic regression analysis. Results of logistic regression
were reported using odds ratio (OR) with 95% CI and P-value.
In the sensitivity analysis, the psychosocial, diabetes knowledge
and clinical outcomes between pre- and post-intervention were
compared using a paired f-test by educational session attend-
ance percentage as < 50% of attendance, between 50-74% and >
75%. SPSS software version 25.0 was used for data analysis and
an alpha of 0.05 was used to determine statistical significance.
Important results were summarized using forest plots.

Results

Of 275 potential participants contacted, 209 were eligible and
enrolled in the study. The intervention was conducted in 13
education cycles from June 2011 to April 2014. A total of 143
females and 66 males participated. Attrition was observed for
class attendance: 31.6% (n = 66) of participants attended all
the sessions, 58.9% (n = 123) attended 75% or more of the
sessions and 76.1% (n = 159) attended at least 50% of the ses-
sions (Fig. 1). Mean age was 58.9 years; 91.1% were Hispanic;
74.3% reported an annual income less than $20,000, about half
had a high school diploma (57.1%) and 27% were uninsured.
Over half of the participants (55.9%) were born in Mexico and
58.7% reported a Spanish language preference and had low ac-
culturation levels (72.3%). The majority of participants rated
their health as fair or poor (58%). Almost half of participants
reported watching TV/videos more than 2 h per day (51.2%)
and the majority (73%) reported participation in sports or ex-
ercise less than one time per week.

The mean duration of diabetes was 8 years (SD: 7.8),
20% did not know their diabetes type and most participants
(61.5%) had never attended a diabetes class. The majority
(82.9%) reported monitoring their glucose at least once per
week and sought diabetes care at least once per year (91.9%).
Sixty-eight percent reported a doctor checked their feet in the
previous year and 98.8% had completed at least one eye exam.
Only 28.6% reported knowing their Alc test result and 26.9%
reported retinopathy. The clinical and demographic character-
istics of the study participants are described in Tables 1 and
2. There were no significant differences in the baseline socio-
demographic characteristics of completers (n = 123) (i.e. com-
pleted 75% of sessions) and non-completers (n = 86, Table 1).
A relatively lower frequency of foot examination by a doctor
was reported among non-completers (Table 2).

Clinical outcomes

Among all participants, the mean baseline Alc was 8.98%
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Eligible and
Consented n= 209

19

Figure 1. Flowchart of the study participants. DEEP: Diabetes Education and Empowerment Program; EMR: electronic medical
record; PAID: problem areas in diabetes; LDBQ: Latino Dietary Behaviors Questionnaire.

(211 mg/dL) (SD: 2.37), the BMI was 32.68 with 60.5% in
the obese BMI range. Mean total cholesterol was 186.55 mg/
dL (SD: 55.81) and 31.9% had a total cholesterol level > 200
mg/dL; mean LDL-C was 98.31 mg/dL (SD: 37.58), 50% of
participants had an LDL-C level < 100 mg/dL, 26.9% were
in the 100 to 129 mg/dL range, 11.1% were in the 130 to 159
mg/dL range and 8.3% had LDL-c level > 160 mg/dL; mean
HDL-c was 43.66 mg/dL (13.69) and mean TGs were 172.17
mg/dL (86.57). Among the 40 participants with an available
microalbumin level, the mean was 77.81 mg/dL (SD: 156.33),
and 47.5% had a microalbumin > 30 mg/dL (data not shown).

Table 3 shows the results of the paired analysis among
participants that had both pre- and post-intervention clinical
variables available in the medical record and behavioral and
psychological variables collected.

Clinical outcomes pre-post intervention

The Alc declined significantly from 8.92% to 7.82% (-1.10%,
P <0.001, n =79), and 67% (n = 52) of participants had a
reduction in Alc from pre- to post-intervention. The propor-
tion of participants with an Alc level > 8% (i.e. uncontrolled)
also declined significantly (from 56% to 39%, P < 0.001). The
total mean cholesterol level declined from 188 mg/dL (SD: 60)
to 171 mg/dL (SD: 37) (P = 0.04, n = 63) at 6 months post-

520 Articles © The authors | Journal compilation © ] Clin Med Res and Elmer Press Inc™

intervention. Although TG, HDL, LDL and urinary microal-
bumin levels improved compared to their respective baseline
values, the changes did not reach statistical significance and no
changes were observed in the BMI post-intervention.

Diabetes self-management behaviors pre-post intervention

Significant improvement was also observed in all three dia-
betes self-management behaviors: glucose self-monitoring
increased by 16% from pre- to post-intervention (8.21 times
per week vs. 9.54, P = 0.021, n = 115); with lower numbers
of participants reporting never checking their glucose (32%
vs. 17%). A greater percentage reported exercising more than
three times per week (14% vs. 28% post) and exercising 1 to
3 times per week (13% vs. 17%), whereas those reporting ex-
ercising less than once per week declined (73% vs. 55% post)
(P=0.001, n=129). Self-reported beneficial dietary behaviors
measured using the LDBQ also showed a significant increase
(mean change = 2.23, P < 0.001, n = 115) from pre- to post-
intervention (Table 3).

Knowledge, diabetes emotional distress and fatalism

The results related to knowledge, diabetes emotional distress
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Table 1. Baseline Characteristics of Participants

Characteristics All participants (N = 209), Completers* Non-completers** Pearson Chi-
N (%) or mean (SD) (N=123) (N =86) squared, P value®
Gender 0.726
Female 143 (68.4) 83 (67.5) 60 (69.8)
Male 66 (31.6) 40 (32.5) 26 (30.2)
Race 0.213
Hispanic 184 (91.1) 105 (89.0) 79 (94)
Non-Hispanic 18 (8.9) 13 (11) 5(6)
Income 0.413
< $20,000 127 (74.3) 71 (73.2) 56 (75.7)
$20,000 - 30,000 27 (15.8) 18 (18.6) 9(12.2)
> $30,000 17 (9.9) 8(8.2) 9(12.2)
Education 0.596
HS diploma 100 (57.1) 56 (55.4) 44 (59.5)
No HS diploma 75 (42.9) 45 (44.6) 30 (40.5)
Language 0.591
Spanish 122 (58.7) 68 (55.7) 54 (62.8)
English 81 (38.9) 51 (41.8) 30 (34.9)
Both 524 3(2.5) 2(2.3)
Self-reported health status 0.572
Fair/poor 104 (58.1) 58 (56.3) 46 (60.5)
Ex/VG/G 75 (41.9) 45 (43.7) 30 (39.5)
Acculturation 0.136
Low (mostly Spanish) 115 (72.3) 69 (68.3) 46 (79.3)
High (mostly English) 44 (27.7) 32 (31.7) 12 (20.7)
Insurance 0.278
Medicare 78 (43.8) 48 (47.1) 30 (39.5)
Medicaid 22 (12.4) 11 (10.8) 11 (14.5)
Private 30 (16.9) 20 (19.6) 10 (13.2)
None 48 (27.0) 23 (22.5) 25 (32.9)
Birth country 0.407
Mexico 99 (55.9) 53 (52) 46 (61.3)
USA 74 (41.8) 46 (45.1) 28 (37.3)
Other 4(2.3) 3(2.9) 1(1.3)
Mean age (years) 58.92 (11.25) 56.68 (11.21) 59.06 (11.48) 0.8120
Years with diabetes 8.30 (7.83) 7.78 (7.42) 8.91 (8.30) 0.374b

*Attended 2 75. **Attended < 75. 2Completers vs. non-completers. °T-test.

and fatalism are reported in Table 3. The mean baseline diabe-
tes knowledge score was 13.45 (SD: 3.33, maximum possible
score: 21). Lack of knowledge was especially observed for
detecting symptoms for variation of blood glucose: “shaking
and sweating are signs of high blood sugar” (67.3% incorrect)
and “frequent urination and thirst are signs of low blood sug-
ars” (54.9% incorrect). The mean PAID scale score was 39.22
(SD: 26.66) and half of participants had a significant diabetes

emotional distress level (i.e., a score > 40). All the psycho-
social outcomes improved significantly after the intervention;
mean knowledge scores increased 1.83, (P < 0.001, n = 141);
PAID scores decreased by a mean of -7.32, and the proportion
with significant diabetes distress (PAID scores > 40) decreased
from 51.4% to 38.7% (P < 0.001, n = 111). Fatalism also de-
creased but the change was not statistically significant (-1.22,
P =10.39, n = 110). The maximum effect size observed across
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Table 4. Unadjusted Associations Between Demographic and Behavioral Characteristics With Glycemic Control (A1c < 8%)

Variables Glycemic control (N = 105), N (%), (Mean, SD) Odds ratio 95% confidence interval P value
Age (years) 105 (58.3, 10.5) 1.00 0.968 - 1.04 0.825
Years with diabetes 82 (8.17, 8.41) 0.904 0.848 - 0.964 0.002
Preferred language 0.212
English 37 (36.6) 1.0
Spanish 64 (63.4) 1.68 0.742-3.84
Gender 0.932
Male 33 (31.4) 1.0
Female 72 (68.6) 0.964 0.415-2.23
Country of birth 0.509
USA 34 (38.6) 1.0
Mexico 54 (61.4) 1.34 0.560 - 3.21
Acculturation level 0.397
Low 63 (76.8) 1.0
High 19 (23.2) 0.639 0.227 - 1.80
Self-reported health status 0.054
Fair/poor 55 (59.1) 1.0
Ex/VG/G 38 (40.9) 2.36 0.984 - 5.69
Education 0.466
< High school 40 (44.0) 1.0
> High school 51 (56) 0.730 0.314-1.70
Retinopathy 0.002
No 38 (27) 1.0
Yes 58 (60.4) 0.227 0.087 - 0.590
Knowledge 75 (13.3, 3.3) 0.979 0.825-1.16 0.810
PAID - diabetes emotional distress 64 (39.6, 26.1) 1.00 0.987 - 1.02 0.527
LDBQ - dietary behaviors 66 (25.2, 6.9) 1.02 0.954 - 1.09 0.538
Fatalism 63 (39.9, 12.4) 1.02 0.982 - 1.06 0.275

PAID: problem areas in diabetes; LDBQ: Latino Dietary Behaviors Questionnaire.

psychosocial variables was for diabetes emotional distress
(18%) followed by knowledge (13%), and then fatalism (3%).

Predictors of glycemic control

In the logistic regression analysis, we examined the associa-
tion between baseline demographic characteristics, clinical
and psychosocial variables and post-intervention glycemic
control (Alc < 8) as an outcome variable. The Alc value was
available and abstracted from the EMR during a period of 6 -
12 months of follow-up for 105 participants. A greater number
of years of diagnosed diabetes and diagnosed retinopathy were
both associated with lower odds of glycemic control (OR =
0.904, P=0.002 and OR =0.227, P=0.002, respectively). Bet-
ter health status (good, very good or excellent vs. poor or fair)
was associated with a greater odds of glycemic control (OR =
2.36, P = 0.054). Diabetes knowledge, psychosocial and self-
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management variables were not significantly associated with
glycemic control in this analysis (Table 4).

Effect of education session attendance on clinical, knowl-
edge, psychosocial and diabetes self-management outcomes

Because of the relatively high attrition rate, a final analysis of
outcomes was performed stratified by attendance. The major-
ity of the study participants who completed the intervention
had 75% or more sessions completed. Although not statisti-
cally significant, the effect size for most outcomes was mark-
edly higher in patients who completed 50-74% of sessions
compared to those who did not (< 50%) with similar sample
sizes. Moreover, Alc, knowledge and the PAID score showed
improvement even for those attending a moderate level of ses-
sions (50-74%). Those who did not complete sessions had an
opposite effect size compared to those who attended a mod-
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Clinical outcomes Percent
and Group N Effect (95% Cl) p value Change
BMI
Session completers (275%) 83 0.16 (-0.47,0.79) 0.61 0.48
Session completers (50-74%) 22 0.23(-0.28,0.74) 037 0.69
Session completers (<50%) 25 -0.94 (-2.14, 0.26) 0.12 -3.1
Cholesterol
Session completers (=75%) 35 <& <> -28.25 (-51.46,-5.04) 0.019 -14.29
Session completers (50-74%) 14 < -5.35 (-42.50, 31.78) 0.76 -3.1
Session completers (<50%) 14 -1.28 (-35.37, 32.80) 0.94 -0.70
Fatalism
Session completers (=75%) 90 -1.00 (-3.90, 1.90) 0.50 -2.39
Session completers (50-74%) 12 —— -4.91(-12.37, 2.53) 0.18 -11.80
Session completers (<50%) 8 & 1.75 (-22.04, 25.54) 0.87 414
HDL
Session completers (=75%) 36 - 1.80 (-1.27, 4.88) 024 410
Session completers (50-74%) 14 —_— -7.92 (-19.50, 3.64) 0.16 -16.67
Session completers (=50%) 14 — -2.50 (-5.58, 0.58) 0.10 -6.83
HbA1c
Session completers (=75%) 48 -0.94 (-1.51,-0.37) 0.002 -10.77
Session completers (50-74%) 15 -1.80(-3.44,-017) 0.033 -19.10
Session completers (<50%) 16 -0.93 (-1.99, 0.14) 0.08 -10.34
Knowledge
Session completers (275%) 111 & -1.90 (-2.52, -1.27) <001 -13.88
Session completers (50-74%) 17 L J -2.41(-3.87,-0.95) 0.003 -19.14
Session completers (<50%) 13 - -0.54 (-2.78, 1.70) 0.61 -3.72
LDBQ
Session completers (275%) 94 L 2 -1.88 (-2.98,-0.78) 0.001 -7.32
Session completers (50-74%) 12 —— -5.50 (-9.60, -1.39) 0.013 -2150
Session completers (<50%) 9 —t— 1.55 (-2.67,5.78) 0.42 7.01
LDL
Session completers (=75%) 30 & -11.66 (-28.10, 4.79) 0.16 -11.39
Session completers (50-74%) 13 < -5.08 (-41.17, 31.00) 0.76 -6.03
Session completers (<50%) 13 <& 2.61(-26.74, 31.97) 0.85 279
Microalbumin
Session completers (=75%) 5 ; & 2 -40.94 (-235.86, 153.98) 0.59 -14.63
Session completers (50-74%) 2 . 23.90 (-76.47,124.27) 0.20 69.98
Session completers (<50%) 2 2 2 2 s 14.65 (-320.15, 349.45) 0.68 53.95
PAID
Session completers (=75%) 90 —— -8.55 (-13.40, -3.71) =.001 -20.72
Session completers (50-74%) 13 <> -9.42 (-27 .44, 8.60) 0.28 -23.72
Session completers (<50%) 8 & 10.00 (-7.90, 29.11) 0.28 29.11
TG
Session completers (=75%) 32 ( L . -33.96 (-68.40, 0.48) 0.053 -16.66
Session completers (50-74%) 13 & 2415 (-36.07, 84.38) 0.40 16.33
Session completers (<50%) 13 <> 6.69 (-41.15, 54.33) 0.77 349
| |
-50 0 50
Improvement No improvement

Figure 2. Effect of intervention by sessions attendance. All variables are presented with pre-post changes except for HDL, knowl-
edge and LDBQ (post-pre changes). HDL: high-density lipoprotein; LDBQ: Latino Dietary Behaviors Questionnaire.

erate level of sessions. Completers demonstrated significant
improvement in the majority of clinical and behavioral param-
eters (Fig. 2).

Discussion

We implemented a culturally tailored and literacy level-appro-
priate diabetes education program in a predominantly Mexican
American population. Significant findings of this study include
improvements in clinical (glycemia, cholesterol), self-manage-
ment (glucose self-monitoring, exercise and diet), knowledge
and psychosocial outcomes. A key finding of this study was
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an improvement in glycemia 6 months after the intervention:
the proportion of participants having glycemic control (Alc <
8) increased after the intervention from 43.9% to 60% and the
mean Alc level decreased from 8.92% to 7.82%. This change
is nearly twice the 0.6% reduction published in a meta-analy-
sis of culturally appropriate diabetes education interventions
among minorities that included 11 studies from across the
world and 1,603 patients [29] and is higher than those reported
in a systemic review of 18 DSME interventions that included
3,540 adult Latinos with type 2 diabetes where the pooled ef-
fect on Alc was a reduction of 0.24% [21]. A change in Alc
level from 8.92% to 7.82% indicates that the typical study par-
ticipant dropped from an average daily blood glucose of 207
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to 177 mg/dL, a noticeable change in daily self-management
[30].

We observed a significant reduction of total cholesterol
level (-17.17 mg/dL, P = 0.041) at 6 months post-intervention
which is similar to the changes observed in a randomized in-
tervention of a 3-month self-management education among
Mexican Americans with diabetes living along the Texas-
Mexico border (-21.95) [31] and much higher than the changes
observed by others [29].

We observed non-significant improvements in LDL-C,
HDL-C and TG.

We also observed improvements in all three considered
diabetes self-management behaviors (glucose self-monitoring,
healthy eating and physical activity). Self-care practices de-
pend on access to education, health status, self-efficacy, social
and family support, cultural factors and the relationship with
primary health professionals [32, 33]. Even though Hispanic
Americans may be more interested than non-Hispanic whites
in improving self-management behaviors [34], challenges for
self-management in Hispanics include barriers to healthcare
access, transportation, lack of quality health care and costs
(e.g. checking blood glucose less times that recommended to
reduce costs) [35]. Glucose self-monitoring among adults with
diabetes is an effective tool for achieving glycemic control and
for reducing chronic diabetes complications. It has been re-
ported to raise awareness of this chronic disease, to prevent
major health problems and help to interpret signs and symp-
toms of diabetes [36], even though, self-monitoring is difficult
to sustain over time [32]. We also observed significant changes
in physical activity levels: at baseline 72% of participants re-
ported being physically inactive (less than one time per week
of doing exercise) and this was reduced to 54.7% after the in-
tervention. However, despite the improvement, this percentage
remains higher than the 41% reported in a national sample of
diabetics who reported being inactive [1].

Participants demonstrated statistically significant im-
provements in knowledge and diabetes-related emotional dis-
tress (PAID). Similar improvements in diabetes knowledge
have been noted previously [31, 37]. Participants perceived a
higher emotional distress at baseline which was significantly
reduced after the intervention. These results are consistent
with the findings observed in diverse clinical settings [38], and
for patients undergoing one-on-one interventions [39]. This re-
sult has potential positive implications because of the reported
relationship between higher diabetes distress and poor self-
management, worse medication adherence, depression and
poor quality of life [40, 41].

There are some interesting points to note about this popu-
lation at pre-intervention. Although the average duration of
diabetes was 8 years, almost 20% reported not knowing which
type of diabetes they had, and 70% had not heard about Alc
or were aware of its purpose despite having an average of over
three doctor visits per year. This may be because only 38.5%
reported attending a diabetes class which is a lower percent-
age than the approximately 50% reported nationally [37] and
in Texas in 2017 [42]. However, they did report high levels
of positive behaviors both by themselves or their physicians
which may suggest potential over-reporting.

Of note, the main predictors of less glycemic control were
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having more years with diabetes and retinopathy which are
the consequences of chronic hyperglycemia in this population
[43].

Despite proven benefits, there are challenges in imple-
menting and evaluating evidence-based interventions in real
world practice. We encountered many challenges which re-
quired a number of adaptations to address them. First we had
to schedule separate sessions in English and Spanish; second
we dropped the smoking module because of a low rate of com-
munity smoking rates; third we reorganized the sessions into
6-week and then 4-week sessions in order to increase adher-
ence from week to week; fourth we added multiple phone re-
minders and permitted participants to attend missed sessions in
other classes in order to improve follow-up. We had additional
challenges in extracting the clinical information because our
EMR changed during study implementation, requiring us to
access two separate EMR systems. Finally, we examined pro-
gram outcomes based on attendance, and this clearly showed
that there is continuous improvement in outcomes with num-
ber of sessions attended. So even partial completion of the
intervention had some positive impacts on outcomes. This is
useful information for program planners and others putting to-
gether diabetes educational programs.

Strengths and Limitations

We utilized a pragmatic design in a real world setting that fo-
cused on a Mexican American population, therefore, our find-
ings are generalizable to similar populations seeking care in
clinics in the US. One of the strengths of our pragmatic de-
sign is that we were able to make adaptations as the study was
implemented in order to better reflect real world experience.
Another strength is our inclusion of a population that suf-
fers significant diabetes-related health disparities that is rela-
tively understudied. Our robust evaluation is also a strength
we included both behavioral and objective clinical outcomes
ascertained with validated surveys and an objective medical
record review. We were also able to provide detailed outcomes
stratified by attendance in order to understand the pattern of
outcome depending on degree of exposure to the intervention.
One of the main strengths of our program is that the health
educator was a peer Hispanic female that underwent specific
program training and the classes were taught in a group. Con-
sequently the participants felt comfortable discussing issues
with the educator and also gained the benefits of a group pro-
cess for support and accountability. Also, the intervention was
performed in a clinical practice setting well known to partici-
pants. This education program was supported by funding that
allowed adequate infrastructure and personnel to provide the
classes for 35 months.

Study findings should be interpreted in the context of
study limitations. This study employed a quasi-experimental
design with a non-randomized one-group pre-post interven-
tion design. Although we observed an association between the
educational intervention and some clinical outcomes, we have
to acknowledge that the lack of randomization and absence
of a comparison group mean that threats to internal validity
exist, for instance we may not have accounted for important
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confounding variables or maturation effects. This study was
a pragmatic design reflecting the practices in real-life routine
conditions to evaluate the effectiveness of the intervention. Al-
though this study would be unable to estimate the net effect
due to an absence of a control group, it provides the effect size
of the intervention in real world practical conditions.

As a quasi-experimental design, it is prone to a greater ten-
dency for attrition bias and missing responses. One of the main
challenges of a longitudinal program in clinical or community
settings is the attrition rate. In this study, the total number of
participants that attended 100% of classes was 66, an attrition
rate of 68%; for completers of 75% of classes the attrition rate
was 57.4%. These attrition rates are higher than the 46% re-
ported by Ryan et al [37] in a non-randomized 4-week diabe-
tes self-management education program facilitated by a nurse
and licensed dietician that included non-Hispanic black and
Hispanic participants. Our attrition represents the real world
experience. It is therefore important to understand and explore
the pattern of response by session completion. In this study, we
attempted to do just that by conducting paired statistical tests,
and conducting analyses stratified by attendance. In doing so
we may have overestimated the overall effect; however, we
do provide information about the effectiveness of the program
in those that do attend. This is important for real world ap-
plication, as it may help in deciding about resource allocation
by clinics and programs. We observed that as long as people
attend at least 50% of the program sessions, they do gain a
benefit, indicating that resources could be diverted to increas-
ing attendance to at least 50% for as many as possible and less
so on those already at 50% or greater attendance. The self-
management behaviors were evaluated by self-report and are
therefore open to self-report bias. However, since both baseline
and follow-up data are prone to this, the effect should be mini-
mized. Also the EMR systems changed half way through data
collection so we had to navigate two separate EMRs, and the
data review depends on accuracy of information in the EMR.

In summary, culturally tailored diabetes self-management
education programs adapted and delivered in a primary care
could be important in alleviating diabetes disparities among
Mexican Americans. Promoting self-care in an integrated and
cultural competent program may improve glycemic control,
self-management behaviors and knowledge and beliefs.
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