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Abstract

This pilot study evaluated an innovative diabetes
symptom awareness and self-management edu-
cational program for Mexican Americans, a
fast growing minority population experiencing
a diabetes epidemic. Patients with diabetes need
assistance interpreting and managing symptoms,
which are often annoying and potentially life-
threatening. A repeated measures randomized
controlled trial was conducted with 72 Mexican
Americans aged 25-75 years with type 2 diabetes.
Experimental condition participants received
eight weekly, in-home, one-on-one educational
and behavior modification sessions with a regis-
tered nurse focusing on symptom awareness,
glucose self-testing and appropriate treatments,
followed by eight biweekly support telephone ses-
sions. Wait-listed control condition participants
served as comparisons at three time points.
Hierarchical linear modeling was used to evalu-
ate the effects of the intervention between- and
within groups on psychosocial, behavioral
and clinical outcomes. Participants were pre-
dominantly female, middle-aged, moderately
acculturated and in poor glycemic control.
Experimental group participants (n = 39) signifi-
cantly improved glycemic control, blood pres-
sure, symptoms, knowledge, self-efficacy,
empowerment and quality of life. Post interven-
tion focus groups reported satisfaction with the

symptom focus. Addressing symptoms led to clin-
ical and psychosocial improvements. Symptoms
seem to be an important motivator and a useful
prompt to engage patients in diabetes self-
management behaviors to relieve symptoms
and prevent complications.

Most patients with diabetes experience symptoms
such as headaches, increased thirst and urination,
numbness and tingling of extremities, blurry
vision, irritability, dizziness and fatigue that could
be caused by hyper- or hypoglycemia, side effects
of medications, diabetes complications or other
conditions such as migraines, allergies and meno-
pause [1-9]. Although a variety of symptoms have
been reported by Mexican Americans, African
Americans, American Indians and White
Americans with type 2 diabetes mellitus (T2DM),
studies that compare the symptom experiences be-
tween Mexican Americans and other racial or ethnic
groups are lacking. In two studies that surveyed
Mexican Americans about their diabetes symptoms,
96-98% of respondents reported having an average
of 5-10 symptoms in the previous month that they
attributed to diabetes [1, 10].

Patients frequently rely on their symptoms to
indicate disease status [11, 12] such as blood glu-
cose levels [13, 14], and to direct their diabetes
self-management activities [5, 15]. People who
report having more symptoms have lower quality
of life [1, 2, 16], lower self-efficacy [17] and
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higher glycosylated hemoglobin (HbAlc) levels
[1, 2]. Patients’ desire for symptom relief
prompts them to adjust their diet or activity or
take medications [3]. Because diabetes symptoms
are most effectively ameliorated by restoring
blood glucose levels to the normal range,
having symptoms can be an important motivator
for patients to take the necessary steps that result
in glycemic control.

Mexican Americans are two to three times as
likely as non-Hispanic Whites to develop T2DM,
and Mexican Americans tend to develop T2DM at
a younger age, show poorer glycemic control and
suffer higher rates of diabetes-related complications
[18]. Mexican Americans face significant chal-
lenges to managing their T2DM because they are
less likely than non-Hispanic Whites to have
health insurance or access to medical care or receive
standard recommended treatments [18-20]. As a
result, many Mexican Americans have depended
on self-evaluation and self-management of diabetes
symptoms as the foundation for their day-to-day dia-
betes care [21]. However, few Mexican American
study participants (about 8%) checked their blood
glucose levels before treating symptoms [1, 10]. As
a result, patients’ actions to relieve their symptoms
might not target the underlying cause of the symp-
tom and might lead to inadequate symptom relief,
and in the long-term might accelerate diabetes com-
plications [3].

We designed and pilot-tested a new approach
to diabetes self-management education in which
symptom identification and treatment were foun-
dational components. The curriculum teaches
three important steps to diabetes symptom self-
management. First, patients must recognize that
their symptoms may be related to their blood glu-
cose levels. Second, patients must act on these
symptoms by checking their blood glucose levels.
Third, consistent with national guidelines they must
take appropriate action based on their blood glucose
levels. Because symptoms can be similar for high
and low glucose levels, it is crucial that patients
check their glucose levels; otherwise patients may
misinterpret the meaning of their symptoms and
apply ineffective strategies, which may lead them

to suffer from unrelieved symptoms and diabetes-
related complications.

This article reports on the efficacy, feasibility and
patient satisfaction with the diabetes symptom edu-
cational intervention designed for Mexican
Americans. The study was guided by the following
questions: (i) What was the efficacy of the interven-
tion? Specifically, what is the difference in HbAlc,
body mass index (BMI), diabetes-related know-
ledge, self-efficacy to manage diabetes, empower-
ment, number of symptoms and quality of life
between experimental and control groups over
time? (i) Was the intervention feasible? and (iii)
What were the participants’ perceptions of the
intervention?

Methods

Design, sample, setting and culturally
tailored intervention

The study used a two group (experimental and con-
trol) by three time points (baseline, 2 and 6 months)
repeated measures randomized controlled trial
design. The study was set in urban and rural com-
munities in Central Texas where Hispanics com-
prise 34% of the population [22]. The target
population was Mexican American adults aged
25-75 years with T2DM.

A power analysis was conducted to calculate the
size of sample needed to detect differences in the
primary variable (HbAlc) that were expected to
range from 13 to 18% based on preliminary studies
[2, 23] with a two-tailed test and 80% power. A
sample of 30 in each group was a conservative esti-
mate since repeated measures analysis to be per-
formed with planned contrasts would have a more
precise error term and more degrees of freedom than
the t-test on which the calculation was based [24].
From previous work with this population, we ex-
pected 20% attrition. Therefore, to compensate for
the expected loss, we enrolled 72 participants
(36 per group) to ensure a final sample of 60.

The convenience sample of participants was re-
cruited from an email listserve, health fairs, commu-
nity gathering places such as public libraries and
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grocery stores and the waiting rooms of several
clinics serving low-income Mexican Americans.
Women who were currently or recently pregnant
and people currently or recently treated for cancer
or on renal dialysis were excluded. Institutional
review board approval was obtained before the
study began.

Participants were randomly assigned to the ex-
perimental (symptom-based diabetes self-manage-
ment education [DSME] program) or the wait-
listed control group (WLC) at the baseline home
visit when written consent was obtained and base-
line data were collected. Participants in the WLC
condition served as a comparison to the intervention
group. WLC participants received the usual health
care, counseling and education available from their
regular health care providers and had their data col-
lected at three time points (baseline, 2 and
6 months), after which they were offered the
home-based portion of the intervention.

Participants in the experimental condition
received eight weekly in-home, interactive, one-
on-one educational and behavior modification ses-
sions with a bilingual registered nurse (RN). The
intervention components were informed by findings
from focus groups and survey studies with members
of the target population [1, 3, first author, unpub-
lished data] and were designed to be congruent
with common Mexican American cultural prefer-
ences. Besides offering the intervention instruction
and materials in both English and Spanish, food
demonstrations included foods common to local
Mexican Americans (e.g. corn and flour tortillas,
enchiladas, tacos, quesadillas, beans and rice, empa-
nadas and pan dulce). In addition, project staff
strove to have polite and pleasant social interactions
with participants (simpatico) and demonstrated re-
spect and caring for participants [personalismo] in
conversations and by making home visits.
Furthermore, the intervention incorporated the im-
portance of family identity, unity, decision-making
and support (e.g. family members were invited to
join the educational sessions, and were acknowl-
edged as an important motivator for health) [25, 26].

The DSME sessions focused on symptom aware-
ness, glucose self-testing and appropriate

treatments. The symptom-focused approach ad-
dressed standard American Diabetes Association
(ADA) recommended curricular elements [27] and
used participants’ symptoms as a key motivator for
patients to control blood glucose levels and to pri-
oritize behavioral changes needed to control blood
glucose. The intervention curriculum included
15 lessons, designed to be interactive and tailored
to the participants’ particular symptoms and previ-
ous knowledge. Four of the lessons (Overview,
Eating, Physical Activity and Managing Emotions)
were provided to every intervention participant and
each participant selected four additional lessons
according to their priorities and adapted by the RN
to the participant’s preferred learning style. RNs
provided nurse case management as needed. For
example, participants were assisted to register for
pharmacy programs to purchase medicines at
reduced costs and received referrals for family
members who were ill.

The home visit sessions were followed by eight
biweekly support telephone sessions in which the
RN interventionist offered encouragement and
facilitated problem solving to promote healthy
diabetes symptom and self-management behav-
iors. Project staff referred participants to a clinic
to serve as a medical home at the participant’s
request. Elements of the intervention are listed
in Table I.

Data collection and instrumentation

Data were collected on personal measures (demo-
graphic and disease characteristics and acculturation
level), clinical measures (HbAlc, total symptoms,
symptom severity, lipid levels, blood pressure,
BMI) and psychosocial variables (diabetes know-
ledge, self-efficacy, empowerment, readiness to
change self-management behaviors and quality of
life. All measures were made at all three data col-
lection points with the exception of demographic
information, acculturation and height, which were
measured at baseline only. All questionnaires were
translated and back-translated into regional Spanish
by native bilingual speakers. Due to potentially low
literacy levels and high prevalence of vision
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Table 1. Diabetes symptom-based self-management intervention components

In-home sessions Eight one-on-one tailored educational sessions with the assigned RN, each session lasting

30-60 min. Family members were encouraged to attend the sessions

Curriculum Based on focus group and survey study findings, guided by research literature and
Leventhal’s Self-Regulatory Model
Topics All intervention participants received Topic No. 1 during the first session. For sessions

No. 2-8, all participants selected from the remaining topics depending on their priority
symptoms. All participants received Topics No. 2—4, but could choose to have them
during any visit. The topics addressed immediate and long-term symptom relief through
diabetes self-management and specific behavioral strategies.
(1) Diabetes Overview, diabetes symptoms, glucose self-monitoring
(2) Eating with diabetes
(3) Being physically active
(4) Managing emotions
(5) Medications
(6) Enhancing memory and concentration
(7) Sleeping well
(8) Vision
(9) Oral and dental health
(10) Taking care of feet
(11) Pain
(12) Sexual health — for men
(13) Sexual health — for women
(14) Smoking
(15) Talking with your health care provider
Participants received a glucose meter, strips to test up to three times/day for 6 months and
lancets. RNs reviewed glucose meter results and patterns at each visit in conjunction
with symptoms and self-management strategies
All materials and interactions were delivered in the participant’s preferred language
(English or Spanish or both). RNs reviewed relevant patient handouts with participants
at each session
Participants were assisted to access resources as needed, e.g. completing forms to
receive generic medications at reduced cost, or referrals to family members to
accessible clinics
RN assisted participants to set realistic personal goals for symptom relief and diabetes
control and problem-solving strategies to meet those goals
Participants received eight biweekly follow-up sessions via phone to clarify educational
materials and assist with problem-solving and motivation

Glucose monitoring

Educational materials

Individualized approach

Goal setting

Telephone follow-up

impairments in this population, all questionnaires
were read aloud to participants in Spanish or
English, according to their preferences, and their
responses recorded on the form.

Participant descriptors included participants’ age,
sex, education, marital status, length of time with
diabetes, diabetes treatment and concurrent comor-
bid conditions were recorded on a form developed
for this study. Acculturation level was assessed via
the 4-item Short Acculturation Scale for Hispanics
[24, 28], which in this study achieved a Cronbach’s
alpha of 0.95.

To evaluate metabolic control venous blood sam-
ples were collected and analysed for HbA Ic, trigly-
cerides, total cholesterol, high-density lipoprotein
(HDL), and low-density lipoprotein (LDL) choles-
terol. All blood samples were analyzed in the same
certified, licensed and accredited commercial clin-
ical laboratory. Height and weight were measured
with a portable, accurate scale and stadiometer and
used to calculate BMI as kg/m”. Blood pressure was
measured according to American Heart Association
guidelines [29]. The average of three readings, each
1 min apart, was used.
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Diabetes symptoms frequency was measured by
the Diabetes Symptom Self-Care Inventory’s
(DSSCI) 38-symptom subscale (with two additional
options for ‘other’ symptoms). Study participants
indicated the frequency of each symptom in the
prior week (on a scale from 0 =never to 4 =con-
stantly) and the subjective importance of the symp-
tom to the participant (0 =not at all important to
4=very important). Each participant’s total
number of symptoms in the previous week was ob-
tained by summing all symptoms with frequency
codes from 1 to 4. A measure of severity was ob-
tained by multiplying the symptom frequency and
importance responses; higher scores indicate
higher severity of symptoms. Higher total number
of symptoms has correlated with the Center for
Epidemiology Studies—Depression scale scores
(r=0.65, P <0.001), diabetes illness identification
(r=0.57, P<0.001) and with worse quality of
life (r=—-0.42, P <0.001), indicating the DSSCI
is a valid measure of diabetes symptoms [3].

Participants’ knowledge of diabetes was mea-
sured using the Spoken Knowledge in Low
Literacy in Diabetes (SKILLD) Scale. The
SKILLD measures core knowledge needed for
T2DM self-management including glucose self-
monitoring, recognizing and treating acute com-
plications and activities to prevent long-term
complications. The SKILLD consists of 10 open-
ended questions and secondary questions or prompts
used as needed. Scores represent the number of
correct responses [30, 31].

The Diabetes-39 is a tool designed to capture as-
pects of quality of life relevant to diabetes [32].
Respondents are asked to indicate the impact of
each item on the quality of life. The questionnaire’s
39 items address diabetes control (12 items), anxiety
and worry (4 items), energy and mobility (15 items),
social and peer burden (5 items) and sexual func-
tioning (3 items). The response scale ranges from
1 = ‘not affected at all’ to 7 = ‘extremely affected.’
Items are summed and a weighted mean is obtained
for each subscale and a total standardized summated
score is obtained. Total scores can range from O to
100 with higher scores indicating that diabetes had a
significant negative impact on quality of life, i.e.

higher scores equate to worse quality of life [32].
The total Diabetes-39 achieved a Cronbach’s alpha
of 0.94 and subscale alphas ranged from 0.73 to 0.96
in this study.

The Perceived Diabetes Self-Management Scale
(PDSMS) is a measure of self-efficacy that asks pa-
tients to rate their agreement with eight statements
about the difficulty of diabetes self-management.
The response choices anchor points are labeled,
1 = ‘Strongly disagree’ and 5= ‘Strongly agree.’
Four items are reverse coded before scoring.
Scores range from 8 to 40, higher scores indicated
more confidence in diabetes self-management [33].
The PDSMS achieved a Cronbach’s alpha of 0.70 in
this study.

The Diabetes Empowerment Scale (DES) also
measures diabetes-related psychosocial self-efficacy
[34]. We used the 8-item short form version that
uses a S-point Likert response scale (1 = strongly
disagree, 5 =strongly agree). The overall score is
a summated mean scale score [35] with higher
scores indicating a greater sense of psychosocial
self-efficacy to manage diabetes. In this study, the
Cronbach’s alpha was 0.80.

Stages of Readiness to Change Diabetes-Related
Behaviors was measured with a 4-item question-
naire adapted for this study from a survey based
on the Transtheoretical Model [36]. Scores did not
demonstrate adequate internal consistency and were
therefore not used in these analyses.

All participants were given $40 for completing
data collections at 2 months (Time 2) and 6 months
(Time 3) and they were sent a copy of their lab test
results after each data collection point. During the
home visits they received a glucose meter and an
allotment of testing strips to allow for three tests per
day for 6 months.

Data analysis strategy

To evaluate effects of the intervention, we used
linear mixed model techniques to perform repeated
measures analyses of the data [37]. The fixed effects
were group (Intervention or WLC), time (baseline, 2
and 6 months), the interaction (group and time) and
covariates of age, gender and time since diagnosis to
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adjust for possible confounding effects. The random
effect was subject-within group, and a heteroge-
neous auto-correlated covariance matrix was used
to represent the correlated data structure. Planned
contrasts were made between groups at each time
and times within each group. SAS 9.3 was used for
all analyses. The 0.05 level was used to determine
statistical significance. All analyses were conducted
using the ‘intention to treat’ principle.

Feasibility, fidelity and participant
satisfaction

Process measures were incorporated to determine
intervention feasibility, fidelity and participant sat-
isfaction. Feasibility was determined by staff logs of
home visits attempted and completed. Fidelity was
evaluated by investigators’ review of 25% of the
audio recordings made of all the intervention
home visit sessions. Satisfaction was evaluated by
focus groups held with a subsample of individuals
who agreed to participate after completing the inter-
vention. A trained bilingual and bicultural moder-
ator led the focus groups assisted by a bilingual note
taker. After obtaining written consent to participate
and explaining guidelines for the group discussion,
we audio-recorded the focus groups. We later re-
viewed the recordings for content analysis. Focus
group participants received an additional $25.

Findings

Characteristics of the study participants

Participants (N=72) were predominantly female
(67%), middle-aged, of a moderate acculturation
level and well educated. Almost half (45%) were
Spanish-speaking. They had been diagnosed with
T2DM for a median of 3 years. Most (53%) treated
their diabetes with oral hypoglycemic agents; 28%
were prescribed insulin alone or with oral agents.
Almost all (90%) reported having at least one
comorbid condition, most commonly hypertension.
At baseline HbAlc was 8.5% (69 mmol/mol), dia-
betes knowledge was low (score of 50%), and on
average they reported 14 symptoms in the previous
week. The participants in both groups were similar

in gender, age, acculturation, diabetes duration and
treatment and comorbid conditions. However, des-
pite random assignment to groups, participants in
the control condition had significantly higher base-
line HbAlc and fasting blood glucose levels
(see Table II).

Intervention effects

The experimental group (n=39) demonstrated a
significant decrease in HbAlc from baseline to
Time 2 (of about 0.7 percentage points) when base-
line HbAlc was added as a covariate (F[2,
43]1=10.237, P <0.001), a clinically meaningful
improvement [38]. Participants in the wait-listed
control group demonstrated smaller improvements
in HbAIc (of about 0.2 percentage points). The ex-
perimental group (n = 39) showed significant group-
by-time interaction effects on improvements in
number of symptoms, symptom severity, diabetes
knowledge, self-efficacy, empowerment, the
energy and mobility domain of quality of life and
total and LDL cholesterol levels (Table III). There
were significant within experimental group im-
provements in diastolic blood pressure, HDL and
total quality of life. There were no significant
changes in systolic blood pressure, triglycerides,
or BMI (some effects not shown in Table III).

Feasibility, fidelity and satisfaction

Thirty-seven percent of pilot participants completed
all eight sessions, 62.5% completed seven visits and
only 9% completed fewer than half; the mean
number of visits was 6.5 (SD 1.7), demonstrating
good retention, as well as the feasibility and accept-
ability of providing the intervention in participants’
homes. Follow-up telephone sessions were also well
attended (67% completed 6 or more follow-up tele-
phone sessions). Analysis of audio-recordings of
25% of intervention sessions and of the RNs’ written
documentation of the follow-up telephone sessions
confirmed that RNs delivered the intervention
according to the protocol.

Of the 30 participants who agreed to join in the
focus groups to discuss their experiences with the
intervention, 11 participants attended one of the two
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Table II. Participants’ profile at baseline on key study variables, mean + standard deviation or frequency (%)

Characteristic Experimental n =39 Control n=33 Total N=72
Women 24 (61.5) 24 (72.7) 48 (66.7)
Age (in years; range 29-68) 50+8.7 49.1+9.7 49.6+9.1
Acculturation (range 4-20, oo =.95) 11.2+6.5 11.9+£5.7 11.6x6.1
Education (years) 123+44 122+4.1 12.3+43
Diabetes duration (in years; range 0.03-30) 62+7.1 72+74 6.7+£7.2
Diabetes treatment modalities
No medication 3(71.7) 1 (3.0 4 (5.6)
Oral agents 24 (61.5) 17 (51.5) 41 (56.9)
Byetta 0 1 (3.0) 1(14)
Insulin 4 (10.3) 39.1) 7(9.7)
Oral and insulin 4 (10.3) 9 (27.3) 13 (18.1)
Oral and Byetta 4 (10.3) 2 (6.1) 6 (8.3)
With any co-morbid condition 36 (92.3) 29 (87.9) 65 (90.3)
With hypertension 22 (56.4) 16 (48.5) 38 (52.8)
Number of comorbidities (range 0-5) 1.7£1.0 1.9+1.3 1.8+1.2
Number of symptoms (o0 =.88) 13.9+8.0 15.1+£6.2 144+72
Symptom severity (o=10.97) 119.3+16.7 136.4+14.6 127.3+94.4
Body mass index (kg/m?) 35.7+8.8 36.3+7.3 36.0+8.0
Fasting plasma glucose (mg/dl)* 140.0+£53.8 189.9+91.5 163.8+77.3
Total cholesterol (mg/dl) 188.2+42.1 180.8+49.5 184.8+45.5
HDL cholesterol (mg/dl) 46.4+10.5 452+15.0 459+12.8
LDL cholesterol (mg/dl) 107.6+324 98.3+454 103.4+38.7
Triglycerides (mg/dl) 170.8+113.2 194.5+150.0 181.8+131.2
Systolic BP (mmHg) 1245+13.2 126.5+15.1 125.4+14.0
Diastolic BP (mmHg) 78.4+10.6 780+7.9 782+94
HbAlc (% then mmol/mol)* 7.8 (62)£2.0 9.3 (78)x2.4 8.5 (69)£2.3
Diabetes knowledge (range 0-10; o.=0.64) 5319 50%25 5222
Self-efficacy (range 840, o=0.70) 20.8+59 20.8+6.4 20.8+6.1
Diabetes empowerment (range 8—40, o= 0.80) 31.0+£6.7 325+54 31 7+6.2
Diabetes quality of life (range 0-100, oo=0.94) 62.7+25.8 68.2+22.6 65.3+24.4

*t-Test for differences between experimental and control group significant at P < 0.05.

focus groups conducted in English or the one in
Spanish; each group met for approximately
90 min. Overall, the focus group participants’ com-
ments about the intervention were positive. In par-
ticular, they praised the support of the RN, the
convenience of the in-home sessions, the RN’s
non-judgmental approach, the pace of learning, the
flexible schedule, the tailored content and the inclu-
sion of family members. The lesson on Eating with
Diabetes was most popular but participants reported
that they also benefitted from the other topics. Of the
symptom focus, a participant stated, ‘We learned
that the top end and the low end [of glucose
levels] have the same symptoms...Through

checking my blood, I learned.” A sample of partici-
pants’ comments about what they gained from the
intervention follows:

(1) ‘The nurse said, ‘you have to monitor what’s
going on with your body.” I was trying differ-
ent things, different foods just to get through
the nausea but I started checking [my glucose
levels] and that helped.’

‘For me the visit was always personal. [The
RN] would ask me which symptom worried
me the most. Depending on my answer,
I would note that she would get ready with
the information, personal not general,

(i)
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Table IIl. Means + standard errors and P values for selected between, within and interaction effects

Group Baseline Time 2 Time 3 BL versus T2 BL versus T3

HbAlc %(mmol/mol)*

Experimental 8.6 (70)£0.0 7.8 (62)£0.2 7.9 (63)%0.3 0.001 0.065

WLC 8.6 (70)+0.0 8.3 (67)+0.3 8.5 (69)+0.3 0.609 0.842

WLC versus Exp. 1.00 0.097 0.171 0.097 0.171
Number of symptoms (range 0-38)

Experimental 143+14 10512 92+14 0.007 0.002

WLC 152%15 11613 12.6+1.6 0.051 0.163

WLC versus Exp. 0.710 0.485 0.042 0.075 0.158
Symptom frequency and severity (range 0-152)

Experimental 2223+85.8 70.1+10.1 61.9+125 0.069 0.061

WLC 127.9+93.5 792112 102.5+£14.0 0.590 0.784

WLC versus Exp. 0.458 0.550 0.033 0.399 0.284
Systolic BP

Experimental 1247+£23 1272+£3.1 127.0£2.8 0.420 0472

WLC 127225 1284+3.4 125.4+3.0 0.725 0.618

WLC versus Exp. 0.450 0.799 0.693 0.767 0.393
Diastolic BP

Experimental 785%1.5 732%15 77.1x1.5 0.004 0472

WLC 78.7+1.7 75.7+1.6 75.9+1.6 0.128 0.201

WLC versus Exp. 0.943 0.261 0.590 0.386 0.653
Total cholesterol

Experimental 188.32+7.7 179.14+7.3 164.1£8.7 0.174 0.009

WLC 17848+ 8.4 185.93+8.0 195.6+9.6 0.300 0.086

WLC versus Exp. 0.384 0.526 0.016 0.093 0.003
HDL cholesterol

Experimental 463x1.9 442+19 43.9+2.0 0.184 0.137

WLC 434+2.1 44.0+2.1 44422 0.613 0.548

WLC versus Exp. 0.309 0.805 0.864 0.202 0.147
LDL cholesterol

Experimental 107.7+£6.3 99.4+5.6 89.95+6.0 0.150 0.015

WLC 97.7+7.0 105.5+6.1 106.88+6.9 0.234 0.258

WLC versus Exp. 0.283 0471 0.063 0.066 0.014
Triglycerides

Experimental 173.8+22.3 184.3+24.6 166.3+29.1 0.483 0.736

WLC 198.5+24.5 200.8£27.0 2242+31.9 0.885 0.286

WLC versus Exp. 0.449 0.648 0.179 0.709 0.311
Self-efficacy

Experimental 31.0%1.0 347+1.0 355+1.0 0.001 0.001

WLC 32.6=x1.1 323=%1.1 32.0=+1.1 0.743 0.652

WLC versus Exp. 0.278 0.094 0.017 0.016 0.008
Quality of life energy and mobility subscale (range 0—100)"

Experimental 243+3.7 19.0+2.7 17.7+2.6 0.044 0.033

WLC 22.8+3.0 20.1+3.0 21.3x29 0.342 0.649

WLC versus Exp. 0.945 0.020 0.053 0.502 0.262
Diabetes knowledge (range 0-10)

Experimental 5404 6.6+0.34 58+0.3 0.001 0.015

WLC 49+04 2.6+0.67 5.0+04 0.871 0.754

WLC versus Exp. 0.335 0.001 0.137 0.024 0.059

Planned comparison results from linear mixed model with fixed effects for group, time, group x time, and covariates of age, gender
and time from diagnosis and a random effect for subject nested within groups. BL, Baseline; Exp., experimental condition; Mo.,
months; WLC, wait-listed control group.

“Baseline HbAlc added as a covariate.

Lower scores equal better quality of life.
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personal to me, depending on what worried
me the most.’

(iii) ‘T hadn’t really thought about what the
symptoms were. I just looked at the ma-
chine. But [the RN] helped me figure out
what was what. OK, when I feel like this,
my blood sugar is low. That’s a signal. We
got a list. I fall asleep, that’s one of my
reactions to high sugar. At least I know
what’s going on.’

(iv) ‘For me I have changed everything. All of my
life. Because one feels the symptoms but you
don’t know why. You feel tired or anxious,
irritated and you feel it in your life, with your
family. But managing your symptoms, well
the anxiety then goes away, not completely
but it gets better. You feel less irritable. And
you feel better and it makes everything feel
better, your relationships, your work and your
family. That was from the program [interven-
tion] because one knows what is harmful but
you don’t understand it until someone ex-
plains it. So it’s for yourself, not from watch-
ing commercials or programs. You don’t feel
it’s for yourself. But when it’s for you, you
know it is and your life changes.’

Comments indicated that participants felt the home
visits were beneficial and the diabetes self-manage-
ment topics were relevant, particularly those on
eating and symptoms. They reported the visits and
the follow-up phone calls motivated them to keep
glucose levels under control.

Discussion

This intervention supports the importance of focus-
ing on patients’ diabetes symptoms. Approaching
DSME from the perspective of patients’ recent
symptoms helps patients understand the immediate
effects of their behaviors on symptoms and diabetes
status. This pilot test of a symptom-focused DSME
program showed statistically significant and mean-
ingful clinical and psychosocial benefits to partici-
pants. Intervention participants showed statistically

and clinically significant improvements in HbAlc at
2 months although those improvements were not
sustained at 6 months. The intervention also im-
proved number of symptoms, and symptom sever-
ity, DBP, total and LDL cholesterol levels, diabetes
knowledge, self-efficacy, empowerment and quality
of life.

The improvement in HbAlc at Time 2 was fol-
lowed by a reduction in the improvement of HbAlc
at Time 3. The experimental group’s HbAlc
increased from Time 2 to Time 3 yet remained
lower than at baseline. The analysis was inad-
equately powered to detect a change from baseline
to Time 3 due to larger than expected attrition.
Although we oversampled to account for attrition
of 20%, at 6 months we had 36% attrition, possibly
a result of the duration of the study or participants’
preference for an intervention instead of a wait-
listed condition. The smaller sample at 6 months
reduced the power to detect a change in HbAlc
from baseline to Time 3. The observed power
from baseline to Time 2 was 0.995 but from Time
2 to Time 3 was 0.463. It is also possible that other
factors affected the changes in HbAlc, such as sea-
sonal illnesses that might lead to increases in HbAlc
despite the patient’s best efforts. In future studies,
enrolling a larger sample to account for higher attri-
tion, offering two or three comparison interventions
instead of a wait-listed control condition, and assess-
ing HbAlc over a longer period of time (e.g. 9 or 12
months) would help determine whether the interven-
tion has a sustainable effect on patients’ HbAlc over
time.

Over half the sample began the study with
HbAlc levels <8.0% (57.7% total; 71.8% of the
experimental group and 39.4% of the control
group). Participants with higher HbAlc at baseline
have a higher potential for significant improvements
in HbAlc. In this sample, participants with HbAlc
of 8% (64mmol/mol) or more (n=24) demon-
strated a decrease in HbAlc from baseline to time
3 of 1.3 percentage points compared to participants
with HbAlc less than 8% (64 mmol/mol; n=231)
who increased HbAlc on average by 0.2 percentage
points (= —2.294, df =25.393, P =0.03). It is pos-
sible that the intervention effect is different for
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participants of high versus low HbAlc level but a
larger sample would be needed to conduct analyses
for differential effects between experimental and
control groups using the HbAlc scores at all three
time points and controlling for the covariates used in
the analyses presented in this article.

Participants regarded the intervention favorably
and completed most of the educational and follow-
up telephone sessions. In the Starr County Diabetes
Education studies, attendance was the best predictor
of improvement in HbA1c [23]. Thus, the patients’
satisfaction with the intervention may have contrib-
uted to the symptom-focused intervention’s effect-
iveness and shows potential for success when tested
in larger studies.

Delivering the intervention in participants’
homes allowed RNs to tailor the information to
address patients’ own concerns. Many participants
find it difficult to make clinic appointments due to
work commitments, lack of transportation or child
care or lack of available appointments (first
author, unpublished data). The home visits
allowed for tailored professional-level education
and referrals to health care providers, discount
medication programs and community services.
Further research is needed to explore the effect-
iveness of the home-based intervention in com-
parison to effective interventions offered in
community or clinic settings, particularly for
Mexican Americans with T2DM [23, 39, 40].

Participants’ comments indicated that the symp-
tom-focused approach was effective in increasing
their awareness of the connection between their
bodily sensations, their diabetes status and their be-
haviors. Using the symptom-focused curriculum,
the RNs helped the intervention participants recog-
nize symptoms that might relate to their diabetes,
test their glucose levels, and take appropriate actions
that included changes in foods eaten, quantities,
timing of meals, physical activity and stress man-
agement. Addressing patients’ symptoms is a mean-
ingful way to engage patients in their disease
management.

The study’s voluntary and convenience sample is
likely not representative of all Mexican Americans
with T2DM; participants were likely more

motivated to change behaviors than patients who
declined to enroll or did not contact the investi-
gative team to learn more about the study.
Therefore, the study results should be interpreted
in this context. Four additional limitations should
be considered. First, the study’s power and gener-
alizability are limited by the small sample size,
which might have inflated the influence of indi-
vidual values in the data set. Although a power
analysis recommended a sample size of 60, the
effect of the intervention on the main outcome at
Time 3 and the sample size at Time 3 were lower
than anticipated. Therefore, although adequately
powered to detect improvements in diabetes
knowledge, self-efficacy, quality of life and
blood pressure, the study was not powered suffi-
ciently to detect changes in HbAlc at 6 months.
Second, although a significant effect was seen at
Time 2, when the data were collected 2 months
after baseline to measure effects after completion
of the home visits, that point in time likely did not
capture maximum changes in HbAlc because red
blood cells are replaced every 120 days.
Replication studies should be conducted with
larger sample sizes, choose a measurement point
(e.g. 4 months) to capture the biggest change in
HbAlc, and target patients with higher HbAlc
levels. Third, although random assignment to
group produced statistically equal groups in most
of our outcome variables, at baseline, the experi-
mental and control groups’ HbAlc levels were
significantly different; the control group’s mean
was almost 1.5 points higher than the experimen-
tal group’s mean. Because of this difference, we
used the baseline HbAlc as a covariate in the
analyses. Finally, it is likely we did not capture
all relevant experiences that may have impacted
outcomes in this study. For instance, this study did
not measure participants’ literacy levels, previous
diabetes education or the quality of usual care.
Although the randomization process should have
distributed these unmeasured characteristics
evenly between the two groups, it would be
useful to consider their effect on diabetes
outcomes.
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Fig. 1. CONSORT diagram of each step of the Study. DC = Data Collection.
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Completed Time 3 DC (n=24)
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because of no time or not interested)
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Conclusion

This study tested the feasibility and effectiveness of
an RN-delivered symptom-focused diabetes self-
management intervention in participants’ home.
The symptom-focused one-on-one sessions allowed
for individualized education that addressed the pa-
tients’ symptom concerns and helped them under-
stand diabetes self-management in the context of
symptom relief. Participants were satisfied with
the sessions and the method of delivery. Diabetes
symptom self-management education is a new way
to motivate patients to take steps necessary to
achieve and maintain glucose levels within a
normal range.
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