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Objectives: Patient self-care behaviors, including taking medication, following a meal plan, exercising
regularly, and testing blood glucose, influence diabetes control. The purpose of this research was to
identify (1) which barriers to diabetes management are associated with problem behaviors and (2)
which patient behaviors and barriers are associated with diabetes control.

Methods: This was a cross-sectional study of linked medical record and self-reported information
from patients with type 2 diabetes. A randomly selected sample of 800 clinic patients was mailed an
investigator-developed survey. The study sample consisted of 253 (55%) individuals who had measured
glycosylated hemoglobin (HbA1c) within 3 months of the survey date.

Results: The barriers to each diabetes self-care behavior differed. Cost was the most common bar-
rier to the 4 self-care behaviors. In a multivariable regression model, the belief that type 2 diabetes is a
serious problem and depression were strongly associated with higher HbA1c levels. Lower HbA1c levels
were significantly associated with being married and greater self-reported adherence-satisfaction with
taking medication and testing blood glucose.

Conclusion: This study expanded earlier research by focusing on 4 specific self-care behaviors, their
barriers, and their association with HbA1c. Barriers that were significantly associated with HbA1c were
specific to the behavior and varied across behaviors. (J Am Board Fam Med 2009;22:280–90.)

Although the importance of glycemic control is well
established,1 it is often not achieved.2 Factors contrib-
uting to poor control include inadequacies in patient
self-care behaviors, medical management, or both.3–7

Physicians know that patient self-care behaviors in-
fluence diabetes control but may lack training for and
interest in motivating their patients to improve these
behaviors.8 Contributing to poor control is a paucity
of information available about the frequency of prob-
lem behaviors, barriers to appropriate care behaviors,
or the relationship of specific patient self-care behav-
iors to glycemic control.9,10

Our conceptual model for this study is shown in
Figure 1, adapted from the works of Glasgow.11

Factors that influence diabetes adherence in our
model include personal factors, such as type and
duration of diabetes, illness, and other health con-
ditions and psychosocial factors. Glasgow’s model
places primary emphasis on the variables of the
patient-health care provider interactions, compli-
ance, and outcomes. The patient-provider interac-
tions are composed of the patient’s perspective and
participation, appropriateness of prescriptions, and
clarity and specificity of recommendations. The
social/environmental influences included barriers
to adherence, community resources, social support,
and economic factors. The primary emphases of
this study were the performance of 4 primary
self-care behaviors and specific barriers to these
behaviors: (1) medication use, (2) meal plans, (3)
exercise, and (4) home glucose testing. In addi-
tion, our model attempts to include many impor-
tant concepts related to management of diabetes,
including family support, physician-patient com-
munication, motivation and confidence to man-
age diabetes, mental/physical health, and diabe-
tes knowledge (see Figure 1). The purpose of this
research was to determine (1) which barriers to
diabetes management were associated with the
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problem behaviors and (2) which patient behav-
iors and barriers are associated with diabetes con-
trol as measured by glycosylated hemoglobin
(HbA1c).

Methods
Patients
All patients with the diagnosis of type 2 diabetes
being followed in primary care outpatient clinics at
a midwestern medical center were identified as po-
tential participants. Inclusion criteria for participa-
tion were a diagnosis of type 2 diabetes and at least
2 outpatient visits to the clinic within the previous
12 months to establish that the patient was a reg-
ular clinic patient. Of the 2889 identified patients,
in 2003 a random sample of 800 patients who met

inclusion criteria were mailed a 12-page investiga-
tor-developed questionnaire, 2 informed consent
documents (one to keep), and a stamped return
envelope. Study questionnaires and consents were
returned by 458 patients (57% response rate). To
be able to relate self-care behaviors with HbA1c,
the final sample consisted of 253 individuals who
had an HbA1c measured in the 3-month interval
before or after the questionnaire mailing (55% of
those who returned surveys). The other 205 pa-
tients who returned a questionnaire had HbA1c
outside of the 3-month time window and were a
priori selected for correlation of questionnaire re-
sponses with HbA1c. The study and methods were
approved by the University of Iowa Institutional
Review Board.

Barriers to Diabetes Self-care Behaviors Model 
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Figure 1. Conceptual model for factors influencing HbA1c.
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Diabetes Self-Care Behaviors and Barriers
Instrument Development
An interdisciplinary team of faculty and staff from
the Carver College of Medicine Departments of
Family Medicine and Division of Endocrinology
within the Department of Internal Medicine, the
College of Pharmacy, and the College of Public
Health at the University of Iowa collaborated to
develop a comprehensive instrument to assess self-
care behaviors and related barriers.

We developed the patient questionnaire entitled
“Self-Care Behaviors Survey for Patients with Di-
abetes” composed of 141 questions in 7 domains
(see Table 1). This instrument was created using
selected questions from 20 existing diabetes ques-
tionnaires identified using a MEDLINE search and
by investigator-developed questions.11–30 Compo-
nents of the following instruments were included:
(1) Summary of Diabetes Self-Care Activities16; (2)
the Diabetes Care Profile22; (3) the Diabetes Em-
powerment Scale23; (4) the Diabetes Attitude
Scale24; (5) Diabetes Family Behavior Checklist25;
(6) Environmental Barriers to Adherence Scale26;
(7) Self-Efficacy to Perform Self-Management
Behaviors27; (8) Provider Participatory Decision-
Making Style31; (9) Patient Perception of Patient-
Centeredness29; and (10) The Diabetes Educa-
tional Profile.30,32 The final questionnaire also
contained the 9-item Patient Health Questionnaire
(PHQ-9), a self-administered version of the Pri-
mary Care Evaluation of Mental Disorders depres-
sion module,33 and the 12-item Short-Form Health
Survey,34 measuring physical and mental compo-
nent summary scales.35

Using the Flesch-Kincaid readability scale, the
readability of the developed questionnaire was at
grade level 6.1.36,37 The average time for individ-
uals to complete the questionnaire was 19 minutes
(SD �8.9 minutes). Cronbach’s � for the 34 ques-
tions addressing barriers to diabetes management
(listed in Figure 1) was 0.95.

Outcomes
Study outcomes were patient self-reported self-care
behaviors and HbA1c measurements. The main
outcome, HbA1c, has a controlled range of 4.8% to
6.0%, and all measurements were done by the same
Clinical Laboratory Improvement Amendments-
certified pathology laboratory.

Self-care behaviors were classified in 2 ways: (1)
percentage of time the patients adhered to medica-

tion, meal plan, exercise, and glucose testing plans
during the past month and (2) the level of satisfac-
tion with each of the preceding domains. From
these 2 measures a combined adherence satisfaction
score for each domain was created, as detailed be-
low.

A combined dichotomous adherence satisfaction
score was created for each specific self-care behav-
ior (medication, meal plan, exercise, and glucose
testing) by combining 2 question responses: the
patient’s reported adherence (percentage of time
did activity in past month) and their satisfaction
with each behavior (rating scale, 0 � not satisfied to
5 � very satisfied). A patient had to have both high
adherence and high satisfaction with a given behav-
ior to receive a high adherence-satisfaction score.
Because of the distribution of adherence ratings,
high adherence (percentage of time patient per-
formed activity during the past month) with taking
medication was defined as 99% to 100%, following
a meal plan was 90% to 100%, glucose testing was
95% to 100%, and exercise was �3 days per week
for at least 30 minutes per session. High satisfaction
with the performance of each behavior was defined
as satisfied (rating of 4) or very satisfied (rating of
5). If a patient had missing data for either the
adherence or satisfaction score, their response was
not included in the created adherence-satisfaction
scores. If a participant reported high performance
in one category and not the other, the response was
categorized as a low adherence-satisfaction score. If
a participant reported high satisfaction in one cat-
egory and a low performance, the response was
categorized as a low adherence-satisfaction score.

Barriers to each self-care behavior were mea-
sured using a scale of 1 (no extent) to 5 (a very great
extent). Dichotomous variables were created for
each barrier such that the barrier was considered a
significant problem if the patient rated it a 4 or a 5.

Chart Review
Chart reviews were conducted electronically for
patients who returned a completed questionnaire
and who also returned a signed informed consent.
Variables included sex, age, height, weight, medi-
cations, and most recent HbA1c level.

Data Analysis
The main outcome variables, HbA1c and combined
adherence-satisfaction with each self-care behavior,
were tested for an association with each potential
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Table 1. Variables Tested for Association with Glycosylated Hemoglobin (HbA1c)*

Variable Description

Sociodemographic
Age Years old
Race White versus all other races
Sex Male versus female
Marital status Married versus unmarried
Living arrangement Lives alone versus does not live alone
Education High school diploma or less; some college/college graduate/some masters/

masters graduate or terminal degree
Income $0-$19,999; $20,000-$69,999; or �$70,000
Insurance Has insurance versus has no insurance

Family support
Family knowledge and support 8 questions about family helping patient cope with diabetes (family provides

helps and support with diabetes, knows about diabetes, helps you follow a
meal plan, take medication, care about your feet, get enough exercise,
test blood glucose, and handle your feelings about diabetes) Rated using
scale of 1 (none) to 5 (a lot)

Health risks
Tobacco use Smokes cigarettes versus does not smoke cigarettes
Duration of diabetes Patient reports number of years since they have been diagnosed with

diabetes
Body mass index Weight (kg) divided by the height (m2)

Mental/physical health
SF-12 Health Survey Summary scores for mental and physical health35

Depressive symptoms PHQ-9, sum of score on 9-question scale (0 � not at all to 3 � nearly
every day; scale range 0–27)33; higher score indicates more depressive
symptoms

Physician-patient communication
Physician-patient relationship 12 questions: sees the same physician; physician explains diabetes to patient;

patient agrees with physician’s opinion; patient is given opportunities to
answer questions; patient feels comfortable asking questions; patient
issatisfied with physician discussions; physician asks about goals for
treatment; patient is offered a choice for treatment; physician explains
treatment to patient; physician explores how manageable this treatment
would be for the patient; physician discusses patient’s and physician’s
respective roles; and physician encourages the role the patient wants in
their care.
Rated using scale: 1 (no extent) to 5 (very great extent)

Self-care behaviors
Adherence-satisfaction to medications Combination percent adherence with medications and satisfaction with

adherence
Adherence-satisfaction to meal plans Combination percent adherence with meal plan and satisfaction with

adherence
Adherence-satisfaction to blood glucose testing Combination percent adherence with testing blood glucose and satisfaction

with adherence. Patient reports yes/no to testing blood glucose at home
Adherence-satisfaction with regular exercise Combination days/week exercised, minutes exercised/day and satisfaction

with adherence
Potential barriers to diabetes management

Barriers to taking medications, following meal
plan, testing, blood glucose, and
exercising, regularly (total of 34 questions)

8 questions about medications, meal plans, testing blood glucose, and
exercise (too busy; hassle; don’t believe; don’t like to do; don’t
understand; forgets; costs too much; depression interferes)
Rated using scale: 1 (no extent) to 5 (very great extent)
2 questions (hurts; don’t understand how to use results) about testing
blood glucose
Rated using scale: 1 (no extent) to 5 (very great extent)

Diabetes knowledge 5 questions about the importance of testing blood glucose (to what extent
type 2 diabetes is a serious disease; importance of keeping blood glucose
close to normal; keeping blood glucose close to normal is too much
work; and need to know about diabetes to make good decisions)
Rated using scale: 1 (no extent) to 5 (very great extent)
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predictor variable (see Table 1). Spearman correla-
tion coefficients were used to assess the relationship
between outcome and predictor variables. Univar-
iate analyses using t tests or a one-way analysis of
variance were used to assess significant differences
in mean HbA1c by different categories.

Multivariable linear regression was used to iden-
tify predictors of HbA1c. Variables whose univari-
ate correlation with HbA1c was significant at P �
.10 were considered for inclusion in the multivari-
able regression model. The PROC REG procedure
with a forward stepwise selection method was used
to identify significant and independent predictors
of HbA1c. Predictor variables that remained signif-
icant at the P � .05 were entered to determine the
coefficients in the final model.

Results
The overall response rate to the mailed question-
naire was 458 (57%) of 800 mailed questionnaires.
The 253 patients (32%) who had a HbA1c result
documented during the 3-month interval before or
after the mailing comprised the final study group
(55% of those who returned surveys). Mean HbA1c
for the study group was 7.1%, with a range of 4.9%
to 15.4%. There were no differences in age and sex
between patients who gave informed consent and
those who did not. There was no difference in age,
sex, or educational level between patients who had
a HbA1c within 3 months of the survey initiation or
completion and those who did not. Those married
had a lower HbA1c in the study group and for
patients who returned the survey but who did not
have a HbA1c within 3 months of the survey initi-
ation or completion. HbA1c was significantly lower
for the study group (mean, 7.08) than for the 143
remaining patients who completed the question-
naire and did not have a HbA1c within 3 months of
the questionnaire (mean, 7.54; P � .013).

The study group population was 85% white and
57% female; 53% were married; 53% had an an-

nual income �$20,000; 52% had some college ed-
ucation; 28% lived alone; and 20% had no health
insurance. The mean age was 60.2 years. Higher
HbA1c levels were significantly associated with
lower age and not being married (see Table 2).
HbA1c was not associated with living arrange-
ments, insurance coverage, or income.

The mean duration of time since the diagnosis
of diabetes was 10.1 years. Body mass index (BMI)
values for participants ranged from 20 to 82 kg/m2

(mean, 36 kg/m2). Higher HbA1c levels were sig-
nificantly correlated with a longer duration of hav-
ing diabetes (rs � 0.25; P � .001) and a higher BMI
(rs � 0.16, P � .01). No association was found
between HbA1c levels and smoking status.

Table 2 shows other variables significantly asso-
ciated with HbA1c at the univariate level. Two of 8
family support items were significantly associated
with lower HbA1c. One of the 12 physician-patient
communication items was significantly associated
with lower HbA1c.

The mean value for the PHQ-9 score was 7.9
(SD, 7.03) for the study group. Higher PHQ-9
scores were significantly correlated with higher
HbA1c (rs � 0.22; P � .001). A higher HbA1c was
significantly associated with poorer general mental
health perceptions on the 12-item Short-Form
Health Survey (see Table 2).

Participants were taking an average of 9 (SD
�5.02) prescribed medications other than oral
hypoglycemics or insulin. The mean and modal
number of oral hypoglycemic agents taken was 1.
Thirty-three percent of the patients were on some
insulin: 17% used a single type of insulin, 16% took
2 types of insulin, and one participant used 3 types.

Self-Care Behaviors and HbA1c
Participant adherence and the relationship between
the 4 self-care behaviors and HbA1c are depicted in
Table 3. Participants reported the highest perfor-
mance adherence with taking their medications as

Table 1. Continued

Variable Description

Confidence in ability to manage self-care
behaviors

4 questions related to medication, meal plan, blood glucose, and exercise
Rated using scale: 1 (not very confident) to 5 (very confident)

Motivation to do a better job in self-care
behaviors

4 questions related to medication, meal plan, blood glucose, and exercise
Rated using scale: 1 (not very motivated) to 5 (very motivated)

*R2 � 0.24.
SF-12, 12-item Short-Form Health Survey; PHQ-9, 9-item Patient Health Questionnaire.
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Table 2. Variables Tested for Univariate Association with Glycosylated Hemoglobin (HbA1c)

Domains Categories (n) Mean HbA1c (%) P

Socio-Demographics
Age (years) 29–49 (n � 34) 7.74 .004

50–64 (n � 137) 7.10
65–89 (n � 82) 6.79

Marital status Married (n � 129) 6.90 .026
Not married (n � 112) 7.33

Years since diagnosis of diabetes �6 (n � 110) 6.77 .002
�6 (n � 115) 7.28

Family support
Family provides help and support Lesser extent (n � 111) 7.39 .003

Greater extent (n � 126) 6.82
Family knows about diabetes Lesser extent (n � 96) 7.37 .014

Greater extent (n � 141) 6.87
Mental/physical health

Depression* No depression (n � 145) 6.86 .007
Atypical depression (n � 45) 7.19
Major depression (n � 63) 7.53

SF-12 MCS† �40 (n � 58) 7.37 .078
40–50 (n � 53) 7.25
�50 (n � 102) 6.86

Physician-patient communication
Patient feels comfortable asking physician questions

about diabetes
Lesser extent (n � 35) 7.71 .039

Greater extent (n � 207) 7.01
Barriers to diabetes management

Cost of taking medication Lesser extent (n � 169) 6.99 .005
Greater extent (n � 39) 7.98

Depression interferes with taking medication Lesser extent (n � 185) 7.02 .012
Greater extent (n � 20) 8.62

Cost of following meal plan Lesser extent (n � 172) 6.97 .038
Greater extent (n � 42) 7.66

Depression interferes with following meal plan Lesser extent (n � 193) 7.01 .045
Greater extent (n � 21) 8.20

Cost of testing blood glucose Lesser extent (n � 185) 7.04 .006
Greater extent (n � 25) 7.90

Depression interferes with testing blood glucose Lesser extent (n � 192) 7.01 .021
Greater extent (n � 14) 9.16

Extent to which diabetes is considered a serious
disease

Lesser extent (n � 30) 6.62 .006

Greater extent (n � 213) 7.18
Confident with following meal plan as

recommended
Lesser extent (n � 95) 7.41 .002

Greater extent (n � 124) 6.81

*Depression as measured by the 9-item Patient Health Questionnaire. Major depression was either the first or second question with
a rating of �2 and a totalscore �10. Atypical depression was both the first 2 questions with a rating of �2 and a total score of �10;
either the first or second question with a rating of �2 and �5 and a total score �10; or the last question with a rating of �1 and a
total score of �9.
†Substantially below average health � physical component summary-12 score �40; somewhat below average health � physical
component summary-12 score of 40 to �50; and above average health � physical component summary-12 score of �50.
SF-12, 12-item Short-Form Health Survey; MCS, mental component summary.
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directed 96% of the time, on average (see Table 3,
column 2). Those participants who reported higher
adherence with taking medications and following
meal plans had lower HbA1c (see Table 3, column
3). Following a meal plan had the highest correla-
tion with HbA1c as compared with the other self-
care behaviors (see Table 3, column 4).

Mean satisfaction scores were highest for taking
medications (4.58); scores were 4.02 for testing
blood glucose, 3.29 for following a meal plan, and
were lowest for exercising regularly (2.91). Greater
satisfaction scores with following a meal plan and
exercising regularly were significantly associated
with lower HbA1c levels (see Table 3, column 5).
Combined adherence-satisfaction scores were asso-
ciated with lower HbA1c for all 4 self-care behav-
iors (see Table 3, column 6).

Barriers to Diabetes Management
Eight barriers to diabetes management were as-
sessed for the self-care behaviors of taking medica-
tion, following a meal plan, and exercising regularly
(see Table 4). Two additional barriers were listed
for monitoring blood glucose. For all 4 self-care
behaviors, one barrier—“it costs too much”—was
significantly associated with higher HbA1c levels.
“Depression interferes” was another barrier associ-
ated with higher HbA1c levels for 3 self-care be-
haviors.

Participants who indicated that type 2 diabetes is
a very serious disease were significantly more likely
to have higher HbA1c. Greater confidence in the
ability to follow a meal plan was significantly cor-
related with a lower HbA1c, as was greater moti-
vation to exercise regularly (see Table 2).

Table 3. Self-care Behavior’s Performance and Association of Glycosylated Hemoglobin (HbA1c) with Mean
Adherence, Satisfaction, and Adherence-Satisfaction to Specific Self-Care Behaviors

Self-Care Behavior
Adherence

Spearman Correlation
of HbA1c with

Adherence

Spearman Correlation
of HbA1c with

Satisfaction

Spearman Correlation
of Combined
Adherence-
Satisfaction

HbA1c with
Adherence-Satisfaction

Mean HbA1c (n)

Taking
medication

96% �0.25‡ �0.12 �0.45‡ High: 6.87 (168)†

Low: 7.91 (46)

Following a meal
plan

66% �0.21† �0.29‡ �0.68‡ High: 6.59 52)‡

Low: 7.26 (154)

Testing blood
glucose

81% �0.12 �0.12 �0.75‡ High: 6.93 (123)†

Low: 7.40 (90)

Exercising 52 minutes per week �0.03 �0.16* �0.71‡ High: 6.99 (66)

Low: 7.05 (122)

*P � .05, †P � .01, ‡P � .001 for higher adherence, satisfaction, adherence-satisfaction being associated with lower HbA1c.
The reported adherence was a percentage of time completed activity in past month, with the exception of exercise, which was mean
minutes per week. The reported satisfaction was measured on a rating scale of 0 � no satisfaction to 5 � very satisfied.

Table 4. Spearman Correlations between Barriers of Each Self-Care Behavior and Glycosylated Hemoglobin (HbA1c)

Barrier was a
Significant Problem*

Taking Medication
(r)

Following a Meal
Plan (r)

Monitoring Blood
Glucose (r)

Exercising Regularly
(r)

Costs too much 0.22§ 0.21‡ 0.23§ 0.17†

Hassle 0.08 0.26§ 0.14† 0.11
Forgot 0.13† 0.17‡ 0.06 0.05
Depression

interferes
0.21‡ 0.18‡ 0.16† 0.11

Too busy 0.07 0.14† 0.04 0.04
Don’t understand 0.004 0.18‡ 0.15† 0.04
Don’t like 0.05 0.14† 0.15† 0.18
It hurts N/A N/A 0.16† N/A
Don’t know how to

use results
N/A N/A 0.15† N/A

Don’t believe 0.07 0.13 0.12 0.06

*Barriers were rated from 1 to 5, with 5 indicating the item was a barrier to a greater extent.
†P � .05; ‡P �.01; §P � .001.
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Linear Regression Model for Predictors of HbA1c
Variables that showed significant association with
HbA1c at P � .10 in the univariate analysis were
examined further using multivariable linear regres-
sion. Table 5 shows the final model (R2 � 0.24).
Variables significantly and independently associ-
ated with lower HbA1c included being married,
higher adherence-satisfaction with medication, and
higher adherence-satisfaction with testing blood
glucose. Higher PHQ-9 scores and the belief that
type 2 diabetes is a serious disease were significantly
and independently associated with higher HbA1c.
For example, after controlling all other variables in
the model, the mean HbA1c was 0.46% lower for
married patients compared with those who were
not married (P � .016). After controlling for all
other predictors in the model, HbA1c was 0.04%
higher for every 1-point increase in the PHQ-9
score in this study (P � .005).

The PHQ-9 depression score was significantly
correlated with financial barriers, with a coefficient
of 0.45 (P � .0001). In the t test, PHQ-9 mean
score was 11.51 for patients with financial barriers
compared with 5.33 for those without financial
barriers (P � .0001).

Discussion
Previous studies have identified patient and pro-
vider barriers to glycemic control.5,9,10,38–41 This
study expands earlier studies by evaluating a com-
prehensive group of barriers to self-care behaviors
and testing their association with HbA1c levels.
Barriers significantly associated with self-care be-
haviors were different by self-care behavior and in
the expected direction. The self-care behaviors of
following a meal plan and monitoring blood glu-

cose had the most significant barriers. Even though
distinct barriers were associated with each self-care
behavior, no barriers remained in the final regres-
sion model.

Patients in this study had diabetes for an average
of 10 years and more than a third had HbA1c
higher than 7%. Univariate analysis indicated that
predictors in each domain of our conceptual model
were associated with HbA1c. Though some of the
important variables in the univariate analyses (age,
marital status) are not modifiable by the health care
team, others (BMI, physical health, depression,
family support, physician-patient communication)
may be impacted by health care providers. It is
possible that improving patients’ overall health sta-
tus, with particular attention paid to depression and
weight control, could lead to improvements in their
level of glycemic control. Physicians and other
health care professionals who care for diabetics
should make every effort to offer care plans that are
acceptable and realistic for patients, as well as en-
sure that their patients understand what they are
supposed to do.

Better physician-patient communication was
found to be associated with better glycemic control.
Physicians with good communication should be
making an effort to provide significant positive
feedback to patients who achieve good adherence
to care plans. Understanding the components of
specific physician-patient communication that mo-
tivate improved self-care behavior is a potential
area for future study.

Sociodemographic characteristics of younger
age and being single were associated with higher
HbA1c, as were lack of family support, measures of
depression, poor mental health, and a poor physi-
cian-patient relationship (patients does not feel
comfortable asking questions). These findings were
similar to those of previous studies,19,39,40,42–44

which do not present a comprehensive model of
factors associated with diabetes management. The
final regression model found that being single and
having higher depression scores, lower adherence-
satisfaction with taking medication, lower adher-
ence-satisfaction with testing blood glucose, and
believing that type 2 diabetes is a serious disease
were statistically significant and independently as-
sociated with higher HbA1c levels.

Barrier identification is critical in enhancing
self-care behaviors to manage diabetes and mini-
mize adverse effects.45,46 In this study, the main

Table 5. Final Multivariate Regression Model for
Factors Associated with Glycosylated Hemoglobin
(HbA1c)

Variables Coefficient P

Married versus not married �0.46 .016
PHQ-9 total score (0–27) 0.04 .005
Medication adherence-satisfaction

high versus low
�0.90 .001

Test blood glucose adherence-
satisfaction high versus low

�0.40 .042

Belief that type 2 diabetes is
serious disease

0.27 .049

PHQ-9, 9-item Patient Health Questionnaire.
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barriers across most self-care behaviors were cost
and depression. These 2 variables were highly cor-
related with each other. Whether financial issues
lead to depression or if depression results from
diabetes needs to be evaluated. Kaholokula and
colleagues44 suggest that depression is a conse-
quence rather than a cause of high HbA1c. Depres-
sion as measured by the PHQ-9 and as an individ-
ual barrier to 3 self-care behaviors (all but regular
exercise) was significantly associated with higher
HbA1c in univariate analyses, and higher scores on
the PHQ-9 remained in the final model. The
knowledge that depression interferes with specific
self-care behaviors is important because perhaps
patients’ compliance could improve if the depres-
sion was treated.

Higher adherence-satisfaction with taking med-
ication and testing blood glucose were strongly
associated with lower HbA1c levels. Overcoming
barriers to these self-care behaviors may lead to an
improvement in HbA1c. Further studies should
examine for association with HbA1c the patient’s
perception of the physician’s recommendation for
frequency of home glucose testing and the compli-
ance with the physician’s specific recommenda-
tions. Determining whether a person is adherent
with recommended home glucose testing requires
that the physician’s recommendation be known,
but physicians often do not explicitly document
this.

Diabetes management requires knowledge and
understanding of what to do and when and how to
do it. Because the belief that type 2 diabetes is a
very serious disease was associated with higher
HbA1c, those persons with worse control may re-
alize that they have a serious disease. As Bodenhei-
mer and colleagues47 indicate, collaborative care
and self-management education are important as-
pects of the physician-patient relationship and phy-
sicians working with patients to set their initial
goals and action plan are important.

As a result of this work, the combined adher-
ence-satisfaction score was created for each self-
care behavior. A stronger reflection of measure was
provided for each of the 4 self-care behaviors in
that a patient reports their actual performance of
adherence and their satisfaction with the perfor-
mance. For example, a patient reported taking
medications as directed 92% of the time and rated
satisfaction with taking the medication at a 4 (sat-

isfied). This combination presents 2 views of the
measure.

Limitations of this study include a relatively
small sample of patients from a midwestern aca-
demic health center and the use of cross-sectional
data that can only demonstrate an association and
not causality. Future work with more diverse pop-
ulations would help to determine whether the fac-
tors found here to be associated with HbA1c are
consistent across populations. In addition, adher-
ence was measured by self-report rather than more
direct measures such as using pharmacy refill infor-
mation or actual attendance at an exercise center.
Self-reported medication adherence was reliable
when compared with pill counts.47

Conclusion
This work demonstrates that there are significant
barriers to diabetes self-care behaviors that are as-
sociated with higher HbA1c levels. Developing in-
terventions to reduce these barriers and improve
performance of self-care behaviors may be logical
for diabetes trials. It is not surprising that an anal-
ysis of factors influencing successful adherence to
diabetes care plans would find a wide range of
factors to be important to achieving good adher-
ence. One of the most important factors—the cost
of managing a patient’s diabetes—is not easily
within the influence of the physician or the diabetes
care team. However, health care providers can ed-
ucate patients about the care plan and its rationale,
or take steps to treat and alleviate depression. Ei-
ther of these poses major obstacles to good glyce-
mic control. It is reasonable to hypothesize that
efficient, comprehensive intervention by the health
care team in these areas will result in improvements
in glycemic control. Future research on specific
steps to address these treatment areas will help to
clarify this question and may improve health out-
comes for persons with diabetes. Clearly, as the
national epidemic of diabetes continues to grow,
effective tools to help patients adhere to their dia-
betes care regimens will be critical.
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