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Abstract

There is considerable variation in care provided to patients with diabetes related to metabolic control, preventive services, and degree of
patient-centered support. This study evaluates the relation of self-determination theory (SDT) constructs of clinician autonomy support,
and patient competence to glycemic control, depressive symptoms, and patient satisfaction from baseline surveys of 634 patients of 31
Colorado primary care physicians participating in a program to improve diabetes care.

Spearman correlations of autonomy support from one'’s clinician with patient competence, HbAlc, depressive symptoms and satisfaction
were significant{ = —0.11 to 0.55,P < 0.05). Structural equation modeling demonstrated that autonomy support was significantly
related to perceived competence, depressive symptoms, patient satisfaction, and indirectly to glycemic control. Perceived competence
was significantly related to depressive symptoms, patient satisfaction and glycemic control. Further, the motivation constructs from SDT
accounted for 5% of the variance in glycemic control, 8% of the variance in depression, and 42% of the variance in patient satisfaction.

Quality improvement efforts need to pay greater attention to patient competence, satisfaction, and depression, in addition to glycemic
control. Clinician autonomy support was found to be reliably measured and moderately correlated with psychosocial and biologic outcomes
related to diabetes self-management. These results suggest training clinicians to increase their support of patient autonomy may be one
important avenue to improve diabetes outcomes.
© 2004 Elsevier Ireland Ltd. All rights reserved.
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1. Introduction ceived incompetence. Autonomy involves experiencing a
sense of choice and volition when one behaves in a way that

Outcomes for treatment of patients with diabetes need is congruent with one’s deeply held values. Controlled mo-
to include patient-centered measures such as quality of lifetivation, in contrast, involves people behaving because of a
as well as physiologic measures in order to meet patients’ demand or threat from an external agent (e.g., family mem-

biopsychosocial needg$l,2]. Self-determination theory ber), or from a rigidly held belief that they must behave to
(SDT) is a theory of human motivation that provides a avoid guilt or shame. People with diabetes perceive them-
framework to understand how practitioners, researchers,selves to be competent when they feel personally able to con-
and policy makers can improve patients’ biological and psy- trol important outcomes such as maintaining their blood glu-
chosocial outcomes. SDT researchers assume that humagose levels in a healthy range. They perceive themselves to
beings are innately oriented toward growth and health, and be incompetent when they feel they are unable to keep their

that humans are more motivated when they feel more au-blood glucose in a healthy range. Locus of conffs) on the

tonomous, competent, and related to important otf84. other hand, relates to whether people believe there is a con-
SDT distinguishes between autonomous and controlled tingency between the diabetes control behaviors (checking

motivation, and between perceived competence and per-blood glucose, physical activity, following a diabetes diet,
and taking medications) and the outcome of keeping their
blood glucose in a healthy range. People have an internal

* Corresponding author. Tel:+1-585-275-8719. locus of control if they believe that can control the outcome

E-mail addressgeoffreywilliams@urmc.rochester.edu (G.C. Williams).  With behavior, while people with an external locus of control

0738-3991/$ — see front matter © 2004 Elsevier Ireland Ltd. All rights reserved.
doi:10.1016/j.pec.2004.04.001



40 G.C. Williams et al./Patient Education and Counseling 57 (2005) 39-45

believe that they cannot control the their blood sugar with promotes a structure that focuses on minimizing practitioner
behavior. Perceived competence assumes that a contingencigehaviors that are more likely to elicit patient resistgiidé,
between behavior and outcome does exist—that is, compe-and to this end it is consistent with practitioners being au-
tence assumes that people believe that if they behave in spetonomy supportive. However, in traditional medical settings
cific ways such as eating the right foods in the right amount, (e.g., treatment of chronic diseases like diabetes), where the
being physically active, and taking medications, the outcome majority of patients want physicians to make direct recom-
of stable blood sugar will be achieved. Therefore, the ques- mendations, patients are less likely to perceive these recom-
tion that competence addresses is, does the person perceiveendations as controllinflLl2]. Autonomy support allows
him/herself to be competent (or able) to do those things.  for a structure that is optimal given the patient’s knowledge
Perceived competence is measured on the Perceived Comand competencies. Advice in this context in not necessarily
petence for Diabetes Scale (PQ&]) anditis closely related  minimized, but is given as a provision of information about
to the concept of self-efficady]. Autonomy is measured on  what outcomes are likely to follow from the patient’s behav-
the Treatment Self-Regulation Questionnaire (TR$€)) iors, and may include what the practitioner feels has worked
Research has indicated that autonomy and self-efficacy arebest for patients. An example of this type of advice would
correlated with improved glycemic control and quality of be, “As your physician, | recommend that you exercise more
life [8] suggesting that perceptions of autonomy and compe-regularly because research has shown that regular exercise
tence may underlie improvements in glycemic control, and contributes to maintaining a healthy glucose level”. Indeed,
be associated with a better quality of life for patients with practitioners who work to minimize the chances of elicit-
diabetes. ing patient resistance and fail to provide a recommended
According to SDT, when practitioners support patient au- course of action to improve their patients’ health may be
tonomy, patients are expected to become more autonomougxperienced as controlling. Thus, autonomy support shares
and to feel more competent. Autonomy support refers to the elements with patient-centeredness, and motivational inter-
extent to which providers elicit and acknowledge patients’ viewing, but differs because it is structured as the provision
perspectives, support patients’ initiatives, offer choice about of information specifically aimed at bringing patients to a
treatment options, and provide relevant information while place where they can make an clear and informed choice
minimizing pressure and control. Autonomy support is mea- about treatment (including accepting no treatment), and in
sured by patient perceptions reported on the Health Caresupporting them in reaching their health goals.
Climate Questionnairf9]. Autonomy support is somewhat In summary, we would expect that measures of auton-
related to the concept of patient-centeredness in that in orderomy support and measures of patient-centeredness (e.g., pa-
to be autonomy supportive it is necessary for the practitioner tient satisfaction) or of motivational interviewing would be
to elicit and acknowledge patient perspective, to support pa- related, but that autonomy support would be a better (i.e.,
tient initiatives, and to avoid being controlling or judgmental more specific) predictor of motivation, behavior, and health
of the patient. However, the concept of autonomy support outcomes.
differs from patient-centeredness in that, by specifying spe- Studies have shown that patient autonomy and compe-
cific human needs, it gives greater guidance for a clinician’s tence in diabetes self-management are enhanced by an auton-
behavior. For example, an autonomy supportive practitioner omy supportive patient/provider relationsHi13]. Other
would: (1) in order to support the patients’ perceived compe- studies of health care have shown that autonomy support
tence, offer as much structure as is needed by each patientby health care practitioners affected patients’ motivation
and (2) in order to support the patients’ perceived auton- and health-relevant behaviors including smoking abstinence
omy, focus on the patient making their own choices about [14,15] weight loss[9], and medication adherend#6].
what to do after carefully considering their own feelings and Thus, previous studies of health motivation have been suc-
values as well as the available options. Thus, a practitionercessful in predicting health outcomes from SDT constructs
might provide information about the likely outcomes of var- of motivation.
ious behaviors without providing pressure to do one of those  The overall aim of this study is to confirm and extend
behaviors. The practitioner would make a specific recom- the relations between the motivation constructs of autonomy
mendation based on his/her best judgment for the patients’support and competence, and glycemic control, depressive
consideration. The patients’ would then consider the pros symptoms, and patient satisfaction. The current study is in-
and cons of each behavior from their own perspective, andtended to extend findings in three ways: First, by studying
the practitioner would support that process. When a patienta larger number of patients and physicians in different set-
makes a choice, the practitioner would respect the choice,tings from those of the original SDT research; second, by as-
asking only if he or she could revisit the issue in a future sessing autonomy support in the primary care setting, where
appointment to see how that has gone for the patient. greater variation in autonomy supportiveness is expected,;
The concept of autonomy support is likely related to mo- and third, by including a wider range of other variables and
tivational interviewing10]. Motivational interviewing (MI) outcomes than have previous diabetes studies on SDT.
is a directive, patient-centered counseling technique, origi- The present article tests four primary hypotheses derived
nally developed for the treatment of addictive behavior. Ml from the SDT process model (sé&. 1) and evaluated via
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Fig. 1. The self-determination process model.
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both correlational and Structural Equation Modeling (SEM) competence, less depressive symptoms, and better glycemic
methods[17,18} (1) autonomy support will be negatively control (represented by better glycemic control), and that
correlated with glucose control; (2) autonomy support will competence predicts less depressive symptoms and better
correlate positively with competence; (3) autonomy support glycemic control[6,13]. Because the secondary hypotheses
will correlate negatively with depressive symptoms; and (4) have not been established yet, they were not included in the
competence will correlate negatively with glucose control. initial SEM model.
In addition, the article will test three secondary hypotheses:
(1) autonomy support will correlate positively with patient
satisfaction; (2) competence will correlate positively with 2. Methods
patient satisfaction; (3) competence will correlate negatively
with depressive symptoms. The secondary hypotheses are s@.1. Description of the guidelines study
designated because they are not established relations from
previously published studies. Past studies relating autonomy The parent randomized controlled trial tests the impact
support to glycemic control have found support for this re- of an interactive diabetes self-management program to
lation being direc{6] and in another this relation was found enhance quality of care compared with a general health
to be indirect[13]. In both studies, the relation of auton- risk appraisal program offered to patients during regular
omy support to glycemic control was mediated by perceived diabetes visits with their primary care physicifid,20]
competence. The use of SEM in this analysis will allow us The self-management program is designed to prompt both
to test direct, indirect and mediated relations between theseproviders and patients with regard to key diabetes care
three key variables. guidelines and self-care activitigg1]. Over 30 Colorado
SEM analyses offer two primary advantages over conven- primary care practices, including two community health
tional analyses such as regression. First conventional analcenters, and more than 600 adults with type 2 diabetes, are
yses assume that measures are perfectly reliable (i.e., thaparticipating in this 4-year study. This paper uses data col-
scales perfectly measure concepts): so there is always unrelected during baseline assessments prior to any intervention
liability due to measurement error. SEM creates a “latent” contact, and thus data are collapsed across experimental
variable from multiple indicators. The latent variable is free conditions.
of measurement error. For example, the four items that re-
late to the patients’ sense of competence in managing their2.2. Participants
diabetes, are indicators of the latent variable “perceived
competence”. Itis the relations of the latent variables thatare  Patients were recruited from primary care practices of 31
tested in SEM analysis. Second, unlike conventional anal- physicians at 21 different sites in 2001 and 2002. Patients
yses, SEM tests complex theoretical models in toto. SEM were recruited into the study using a method detailed else-
provides a test of the overall goodness-of-fit of the model, as where[22]. In brief, a letter was sent from the primary care
well as the strength and significance of individual relations provider to all potentially eligible patients describing the
between pairs of variables (e.g., the relation of autonomy study and inviting them to participate. Patients who did not
support to perceived competence). SEM generates a stanwish to be contacted about the project could return a de-
dardized parameter estimate (SPE) to assess the strength afliner postcard and were not contacted further. Those not de-
the relation between two concepts. An SPE is interpreted clining contact were called by research staff who identified
much like a standardized regression coefficient (i.e., rangesthemselves and stated that they were working with ‘Dr. X's
between 0 and 1). office on a diabetes research project’. All procedures were
Correlation analyses do not distinguish the direction of approved by institutional IRBs and compliant with pending
relation between variables. Applying an SEM framework HIPPA regulations. As described in Amthauer e{22] this
implies a direction of the relation between two variables. If procedure was successful in recruiting 82.6% of eligible pa-
a previous study has supported a direction for that relation it tients across these various practices, and these participants
can be included in an SEM model. Previous studies using thewere very similar to those who declined. Eligibility criteria
SDT model indicate that autonomy support predicts greater for the study were purposefully kept minimal to make the
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results broadly applicable and included having type 2 dia- and « = 0.91, respectively). Both the full scale and the
betes, age greater than 30, able to read English, and abilitymodified scale will be used in the correlational analyses to
to be reached by telephone. The age requirement was in-demonstrate that the modified scale explains most of the
cluded because it is felt that the issues facing and treatmentvariance in the full scale. Each of the six items in the mod-
for young adults and adolescents are different then for thoseified scale served as an indicator of the latent autonomy
over age 30. At the time of this study, a total of 634 patients support variable in the SEM model.

of 31 primary care providers met the criteria and gave in-

formed consent; 591 of them (93%) provided complete data 2.4.2. Perceived Competence for Diabetes Scale (PCDS)

and were used in the analyses. The PCDS|6] contains four items representing the de-
gree to which patients feel they can manage daily aspects
2.3. Procedure of diabetes care. Participants indicated their level of agree-

ment with each itemma 1 Etrongly disagregto 7 (strongly

At baseline, patients completed questionnaires concerningagredg scale. Each item was then used as an indicator of the
demographics, their disease and treatment, autonomy suptatent variable. Alphas for the scale in our previous studies
portiveness of their primary care physician, patient satisfac- ranged between 0.83 and 0.f%13]. The four items of the
tion, depressive symptoms on the PHQ-9 depression scalecompetence scale were averaged to form a perceived compe-
[23], perceived competence, and other measures not relatedence score. The scale exhibited good internal consistency,
to this paper. Patients had all met with this primary care « = 0.93. Each item served as an indicator of the latent
physician at least once before. competence variable in the SEM model.

Additionally, all patients had serum drawn for HbAlc
analyses. HbAlc measures the number of glucose molecule®.4.3. Depression
that have attached to the patients’ hemoglobin in their red The Patient Health Questionnaire (PH@Q3] is a
blood cells. Since all of human red blood cells are replaced self-administered version of the PRIME-MD diagnostic in-
every 120 days, HbALlc reflects the average level of glycemic strument for common mental disorders. The PHQ-9 is the
control patients with diabetes have maintained over the pre-depression module, which scores each of the nine DSM-IV
vious 3—4 months. The HbAlc tests were analyzed at the criteria an a 0 fot at all) to 3 (nearly every dayscale. The
University of Colorado Health Sciences Center using a Na- nine items were averaged to form the PHQ-9 index. The
tional Glycohemoglobin Standardization Program (NGSP) PHQ has been documented to have a sensitivity of 88%
certified Bio-Rad Variant 2 analyzer, correlated to an index and a specificity of 88% for major depressif@8]. In the
of glycemic control established during the DCCT. Its refer- present study, the scale exhibited good internal consistency,
ence range was as follows: 4.1-6.5%. Patients received US%x = 0.86.
25 at the completion of the study, for their effort in com-
pleting the questionnaires and in providing the laboratory 2.4.4. Patient satisfaction

tests. Patient satisfaction was assessed by a 5-item scale from
the ADA Provider Recognition prografi24]. These items
2.4. Measures asked patients to rate their providers (excellent, very good,
poor) in the following areas: (1) answering questions about
2.4.1. Modified Health Care Climate Questionnaire diabetes, (2) being available during emergencies, (3) ex-
(HCCQ) plaining laboratory test results in an understandable way,

The HCCQ9] assesses participant perception of the (4) having a courteous, personal manner, and (5) their over-
degree to which their providers were autonomy supportive all diabetes care. The five items were averaged to form the
(versus controlling) in consulting with them at the dia- patient satisfaction index. The scale exhibited good internal
betes center. Patients responded to six items on a 7-pointtonsistencyy = 0.88.

Likert-type scale ranging from 1s{rongly disagrepto 7

(strongly agreg The original HCCQ has 15 items and

has been used in several studies (§913]), with alphas 3. Results

ranging from 0.92 to 0.96. Based on a factor analysis of

data across previous studi¢s = 638, we selected six Demographic characteristics of the sample are presented
items to use in this study as indicators of the latent vari- in Table 1 As can be seen, this sample is fairly typical of type
able “autonomy support”. Alpha for the six items in the 2 diabetes patients seen by primary care providers in terms
cross-study sample was 0.82. A sample item is “| feel that of age, gender and other demographic factors. Amthauer
my health care practitioners provided me with choices and et al.[22] also demonstrate that this sample is representative
options about handling my diabetes”. The 15 items of the of adult diabetes patients in Colorado, using state BRFSS
full scale, and the 6 items of the modified scale were aver- data[20]. Analyses were conducted in two stages. First, we
aged to form two autonomy support summary scores; eachconducted a series of bivariate correlations to assess the hy-
of the scales exhibited good internal consistency-(0.93 pothesized relationships between patient autonomy support
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Table 1 _
Demographic characteristics of the sample
Competence
Variables % . HbAlc
Age (years) Autonomy
28-49 3.1 Support
50-65 43.0 b i
epressive
66-90 53.9 65%* Symptoms
Education level Patient %
Grades 1-8 54 Satisfaction ’
Grades 9-11 6.7
Grades 12/GED 25.5 Fig. 2. The results of the SEM analysékte Values are standardized path
College 1-3 31.7 coefficients. The latent variables of perceived competence and autonomy
College/college 4 30.7 support are represented by ellipses in the model (the observed indicators

of these latent variables are not represented in the diagram). The observed

Household income variables of patient satisfaction, depression, and HbAlc are represented

Ggfﬁ;gggfzg‘ooo 5758 by rectangles in the model.
US$ 30,000-49,000 27.6
>US$ 50,000 36.0
Marital status (% married or living as married) 69.4 —0.11, P < 0.05 andp = —0.08, P = 0.05, respectively).
The secondary hypotheses were also supported. Specifically,
Sex (% female) 504 hoth the full scale and the modified scale forms of auton-
Race S omy support were positively related to patient satisfaction
‘é‘fzgs/”on‘H'Spa“'c g“z-l (p = 0.55, P < 0.01 andp = 0.57, P < 0.01, respectively),
Hispanic 91 and perceived competence was positively related to patient
Other 46 satisfaction p = 0.21, P < 0.01) and, as predicted, nega-

tively related to depressiop = —0.31, P < 0.01).

Next, a SEM analysis incorporating these constructs and
and perceived competence, depression, patient satisfactiobased on the SDT process model Fig. 1 was tested.
and HbA1lc, and between competence and HbAlc. BecauseBecause autonomy support is typically non-normally dis-
autonomy support is typically non-normally distributed, tributed, an asymptotically distribution-free (ADE2/] esti-
correlational analyses were conducted using Spearman’s mation procedure was used. The results of the SEM analyses
[25]. In the second stage of analyses, the above relationsare presented iRig. 2 The model fit the data wel?(56) =
were submitted to a SEM17,18,26] following the pat- 98.9, P < 0.01; IFI = 0.92; CFl= 0.91; RMSEA= 0.04.
tern of relationships established in the SDT process model Autonomy support had significant direct effects on perceived
[13]. competence{ = 0.44, P < 0.01) and on patient satisfac-

Correlational analyses supported each of the primary hy-tion (8 = 0.65, P < 0.01), and significant indirect effects
potheses (se€able 3. Both the full and the modified forms  (through perceived competence) on HbAK £ —0.10,
of the autonomy support scale were positively associated P < 0.01) and depressiorng(= —0.18, P < 0.01). Per-

with perceived competence = 0.48, P < 0.01 andp = ceived competence significantly predicted both HbAd e
0.47, P < 0.01, respectively), negatively associated with de- —0.22, P < 0.01) and depressiorg(= —0.22, P < 0.01),
pression p = —0.22, P < 0.01 andp = —0.21, P < 0.01, and, as predicted, patient satisfaction significantly predicted

respectively), and negatively associated with HbARc depressionf = —0.13, P < 0.01).

Table 2
Descriptive statistics, reliability estimates and Spearmamrrelation coefficients for the variables in the model

Variable Mean Standard Range Cronbach’s  Variable

deviation alpha
1 2 3 4 5 6

1 HbAlc 723 120 4.0-12.8 - 1.00
2 Autonomy support full scale 5.87 0.80 2.9-7.00 0.93 —-0.1r 1.00
3 Autonomy support modified scale 5.98  0.99 2.5-7.00 0.91 —0.08 0.97* 1.00
4  Perceived competence 5.60 1.36 1.0-7.00 0.93 —0.20* 0.48* 0.47* 1.00
5 Depression 461 462 0.0-27.0 0.86 0.07 —0.22* —0.2I** —0.31** 1.00
6 Patient satisfaction 3.38 0.64 1.0-4.0 0.88 —0.03 0.55* 0.57* 0.2 —-0.14* 1.00

+ P <0.10.

* P < 0.05.

** P <0.01.
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4. Discussion Diabetes self-management represents one of the most
complex medical challenges in the treatment of a chronic
Self-determination theory suggests physiologic out- disease. Effective management requires that the health
comes, dysphoric mood and patient satisfaction will be care system and community support patients in performing
related to the extent to which a health care environment multiple complex behaviors over the long-term to improve
supports patient psychological needs. In this study, the SDT both biological and quality of life outcomes. Motivation,
model received support in that constructs of autonomy sup-and the support of motivation are key elements of the
port (full and modified versions) and perceived competence chronic disease model needed to improve these outcomes
significantly correlated with better glycemic control, less [31-34] Taken together, results from the various studies
depressive symptoms, and greater patient satisfaction. SEMof motivation are relevant to a variety of chronic diseases
analysis replicated an earlier finding in a different labora- [4]. Thus, we believe that policy makers that structure
tory and sample that again supported an indirect relation health care and work environments to support patient and
between autonomy support and improved HbAlc, through practitioner autonomy and competence will lead to im-
perceived competendé3]. In addition, autonomy support  proved patient and practitioner satisfactif8b] and help
and competence were significantly related to less depres-to close the well documented chasm between research and
sive symptoms in the same way that they were related to practice[36].
glycemic control, indicating that these variables have effects  This study leads to several conclusions. First, there was
on both biochemical processes and quality of life processes.little difference in the ability of the modified HCCQ com-
The strength of relations found varied between small mod- pared to the full length HCCQ to predict competence motiva-
erate(SPE= 0.2) to strong (SPE 0.4 or greater). Generally, tion, satisfaction, quality of life or glycemic control. There-
parameter estimates are clinically significant if equal or fore, the brief scale can be used in future studies. Second,
greater than 0.2, so that each of the findings presented areahe self-determination model for health behavior was sup-
likely to be important on a clinical level. ported. Perceived autonomy support was significantly cor-
These cross-sectional data do not provide causal levelrelated with glycemic control and depressive symptoms, but
support for the SDT model tested in the primary care setting, was indirectly related to these outcomes in the SEM anal-
but they do provide additional validity for these constructs ysis. Third, autonomy support was directly correlated with
as important biopsychosocial markers of patient-centeredglycemic control while patient satisfaction did not correlate
care for patients with type 2 diabetes. The three secondarywith glycemic control, thus providing partial evidence for
hypotheses linking autonomy supportiveness and compe-discriminant validity. This suggests that this measure of pa-
tence to patient satisfaction, and perceived competence taient satisfaction may be too general to predict glycemic con-
depressive symptoms received strong initial support in this trol. Further research is needed determine if autonomy sup-
analysis. They require confirmation in additional studies, port will predict improved glycemic control, and its main-
and these relations need to be studied over time to con-tenance.
firm directionality. Nonetheless, it is interesting to note  Although having the limitations noted above, this study
that autonomy support is correlated with glycemic control, also has several strengths, including the relatively large and
but that patient satisfaction is not. This is consistent with representative (of Colorado) patient sample, the analysis
the idea that autonomy support more specifically supports methods employed, the theory based measures and hypothe-
patients’ motivational needs than does the more generalses, and the replication—in a different research setting and
patient satisfaction measure. Once these motivational needs different part of the country of previous findings in other
are supported, patient competence and autonomy may eneredisease areas.
gize health behaviors that result in better quality of life and  Additional research is needed to develop and test in-
improved biological markers of healffh3]. Future research  terventions that would enhance diabetes patients’ quality
will have to confirm that autonomy support more strongly of life as well as physiologic outcomes. Presumably these
predicts better health outcomes relative to measures of pa-interventions would include ways to improve health care
tient satisfaction. Another limitation of the study is that, practitioner autonomy supportiveness, but they could also
although containing a representative percentage of Latinos,include changes in the health care system that encour-
the sample included few other minority patients. age patients to take more responsibility for their health
Health care practitioners can be trained to be autonomy outcomes as such systems orient more toward chronic
supportive[28,29] making results of this trial relevant to  disease management and away from acute care models
clinicians and administrators at medical and nursing schools,[31,32]
and to administrators providing continuing medical educa-
tion for those already in practice. Interestingly, the same
SDT model used to predict patient behavior change hasAcknowledgements
also predicted how practitioners learn to change counseling
behaviors (e.g., internalize tobacco dependence treatments) This work was supported by grant #HS10123 from
[30]. AHRQ.
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