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Abstract

This cross-sectional study of 56 dialysis providers from 3 dialysis clinics examined providers’ attitudes and perception of
autonomy support for patients’ medication adherence behaviors. Respondents completed surveys assessing attitudes and
perception of autonomy support. Compared to all other provider types, physicians and nurse practitioners (MD/NP) thought
it was “less true” that phosphate binder medications are very important for dialysis patients (MD/NP vs others: 5.1 [1.4] vs 6.1
[1.17; P = 0.02). More dialysis technicians (19%) offered the highest level of support. Attitudes and perception of autonomy
support for medication adherence are suboptimal, vary by dialysis provider type, and are targets for quality improvement in
dialysis care. This study addresses critical gap in existing knowledge about these two novel provider-based psychosocial
factors and their potential impact on phosphate binder medication adherence.
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Introduction

Hyperphosphatemia is associated with increased mortality
and morbidity in end-stage renal disease (ESRD), and phos-
phate binder medications are a proven component of best
care (1). Nonadherence to phosphate binders is as high as
75% and explained in part by psychosocial factors (2) such
as patients’ attitudes or autonomous regulation (3) and
patients’ perception of autonomy support from providers (4).

Autonomy support recognizes and acknowledges
patients’ attitudes, motivations, and behaviors and their
influence on health outcomes. Patient-centered care best
practices aligned with autonomy support include communi-
cation by providers that provides robust information and
choices and advice without undue pressure or demand (5).
This emphasizes an active engagement process between pro-
viders and patients and provides a basis for active counseling
and shared decision-making, critical for effective manage-
ment of kidney disease (5).

Autonomy support from providers reflects optimal com-
munication, which correlates with better patient adherence in
chronic disease management (6). It empowers patients and
increases their confidence in self-care skills. Diabetic

patients’ perception of providers as being autonomy suppor-
tive directly correlates with decreased glycosylated hemoglo-
bin levels (5). This implies that a supportive and empowering
health-care climate can foster desirable physiological out-
comes among patients with chronic conditions (5). This is
applicable in dialysis patients, amongst whom the perception
of autonomy support from providers has been shown to asso-
ciate with medication adherence (4). It underscores the poten-
tial of a patient-centered approach focused on understanding
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dialysis patients’ perceptions in facilitating improvements in
medication adherence and critical outcomes (4).

The World Health Organization emphasizes that provider
factors of adherence are as important as patient determinants
(7). Importantly, in diabetes and hypertension, providers’
supportive beliefs in patients’ control over their health
strongly associate with better medication adherence and
clinical outcomes (8). Little is known about dialysis provi-
ders’ attitudes and perception of support for patients’ auton-
omy. This study addresses this gap by examining these
factors and their variation by provider type, critical to opti-
mal medication adherence in dialysis.

Methods

We conducted a cross-sectional study in July 2016 of dialysis
providers recruited from 3 dialysis clinics in Nashville, Ten-
nessee. Providers received information about this study during
clinic staff meetings and via e-mail. Participants were English-
speaking physicians and nurse practitioners (14%), nurses
(33%), dialysis technicians (31%), dietitians (7%), and social
workers(3%). Participants completed a brief anonymous sur-
vey, and no compensation was offered. The local institutional
review board approved this study as an exempted study.

The phosphate binder-specific version of the Health Care
Climate Questionnaire (HCCQ-PB) (4,9) was adapted from a
more generic instrument (available at: www.selfdetermina
tiontheory.org) to ask providers to self-assess their support
for patients’ phosphate binder medication adherence auton-
omy. It consisted of 6 questions assessing how much the
providers paid attention to dialysis patients’ preferences
regarding phosphate binder use and whether consideration
was given to patients’ perspectives on phosphate binder use
before making any changes to their phosphate binder pre-
scription. The Cronbach’s o of the HCCQ-PB in this study
was 0.86, showing it was internally consistent. Providers’
attitudes toward phosphorus binder therapy were assessed
by 6 other items, covering topics such as rating the importance
of phosphate binder therapy relative to other components of
care, identifying who is responsible for educating patients on
phosphate binder use as well as identifying nonadherence.
These items had a Cronbach’s o of 0.62 in this study. All
survey responses were made on 7-point ordinal response scale
with a maximum rating of 7 representing a “very true”
response. Surveys were offered in person and electronically.

Descriptive analyses are presented as mean and standard
deviation (SD) for continuous variables or proportions for
categorical variables. The ¢ test was used to test mean dif-
ferences between physicians and nurse practitioners and
other provider types. We categorized high attitudes as those
with an overall score of 6 or 7, moderate attitudes (3, 4, or 5),
and low attitudes (1 or 2). Using the chi-square test,
we compared the percentage of respondents with high,
moderate, or low scores for each item in the attitudes’ ques-
tionnaire by type of provider. Similar to other scales that
assess perceptions of care, high autonomy support

corresponds to an overall score of 7, and lower autonomy
support corresponds with any overall score less than 7 (3).
Some provider types were combined in groups in order to
protect privacy.

Results

Among 56 dialysis providers (response rate: 86%), 62%
were between the ages of 30 and 49 years; most were female
(75%) and white (64%). Providers had cared for dialysis
patients for an average of 11 years (SD: 9; range <1 year
to 35 years). Compared to other types of dialysis providers,
physicians and nurse practitioners (MD/NP) thought it was
“less true” that phosphate binders are very important for
dialysis patients’ health (MD/NP vs others: 5.1 [1.4] vs 6.1
[1.1]; P = .02). Physicians and nurse practitioners also did
not endorse phosphate binders as the most important medi-
cation for dialysis patients (4.0 [1.9] versus 5.8 [1.2];
P <.005). However, they felt more responsible for educating
patients about phosphate binders (6.9 [0.4] vs 5.5 [1.7];
P = .03) and identifying phosphate binder nonadherence
(6.6 [0.7] vs 5.5 [1.6]; P = .05), compared to other providers.
Dietitians and social workers were less convinced than
others that phosphate binders are more important than diet
for phosphorus control (2.3 [1.2] vs 3.9 [1.9]; P = .05). More
dialysis technicians felt that phosphate binders are more
important than diet compared to other dialysis providers,
47% (technicians) vs 13% (MD/NP); 11% (nurses); and
0% (dietitians or social workers); P = .03 (Figure 1).

Autonomy support scores differed by provider type and
by specific aspects of support (Table 1). Overall autonomy
support was suboptimal; however, more dialysis technicians
(19%) offered the highest level of support compared to the
other provider categories. Only 25% of physicians and nurse
practitioners reported “very true” for listening to how their
patients like to do things with regard to their phosphate
binders, while 50% reported trying to understand how their
patients view phosphate binder therapy before making any
changes. In general, providers had limited confidence in
patients’ ability to make changes regarding phosphate binder
use (4.5 [SD 1.6]). Overall provider autonomy support score
correlates strongly with provider attitude items including
responsibility for educating patients about phosphate binders
(r = .40; P = .003); confidence in skills to provide counsel-
ing (r = .64; P < .005); and responsibility for addressing
nonadherence (r = .69; P < .005).

Discussion and Conclusion
Discussion

Dialysis providers have different attitudes and self-
perceptions of support for dialysis patients’ autonomy for
phosphate binder adherence. This study highlights that phy-
sicians and nurse practitioners attach less importance to
phosphate binder therapy, and all dialysis providers have
limited confidence in their patients’ ability to make changes
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Figure |. Provider attitude scores by provider type.
Table 1. Providers’ Perception of Autonomy Support for Phosphate Binder Therapy.?
Provider Health-Care All Providers, Mean (SD),  Physician/Nurse Nurse, Dialysis Technician, Dietitian/Social
Climate Questionnaire Response (1-7) Practitioner,n =8 n= 16 n=16 Worker, n = 6
Provision of options for phosphate 52(1.7) 5.8 (1.2) 4.7 (1.7) 52(1.8) 55 (24)
binders
% Maximum score 28% 38% 19% 25% 50%
Respect for patients’ autonomy 53 (1.4) 5.3 (1.5) 5.1 (1.3) 5.7 (1.3) 48 (1.7)
% Maximum score 22% 38% 13% 25% 17%
Confidence in phosphate binder 4.5 (1.6) 4.1 (1.9) 44 (1.4) 5.0 (1.8) 42 (1.7)
management by patients
% Maximum score 13% 13% 6% 25% 0%
Listening to patients’ views about 5.6 (1.3) 6.0 (0.8) 54 (1.1) 5.8 (1.3) 5.0 (2.0
phosphate binders
% Maximum score 24% 25% 13% 38% 17%
Encouragement to ask questions 6.0 (1.2) 6.0 (1.5) 5.9 (1.0 6.1 (1.0) 5.7 (1.8)
% Maximum score 46% 63% 31% 50% 50%
Understanding patients’ perspectives 5.8 (1.3) 6.0 (1.4) 57 (1.1) 6.1 (1.3) 52 (1.7)
% Maximum score 39% 50% 25% 56% 17%
Overall score 5.4 (1.1) 5.5 (1.0) 5.2 (1.0 5.6 (1.1) 5.1 (1.5)
% Maximum score 1% 13% 6% 19% 0%

Abbreviation: SD, standard deviation.
*% Maximum score means % responding 7.

regarding phosphate binder use. However, physicians still
feel very responsible for educating patients.

Suboptimal provider endorsement and confidence in phos-
phate binder—related skills might be due to unresolved issues in

the evidence base informing phosphorus management in dia-
lysis. The target serum phosphorus level itself is ambiguous
(10). Recent international clinical practice guidelines advise
that decisions about phosphate-lowering treatment should be
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based on progressively or persistently elevated serum phos-
phate, and levels should be lowered toward the normal range.
Although nearly all nephrologists agree that preventing very
high phosphorus levels is appropriate, the lack of a designated
target level may contribute to the variable importance and
conflicting attitudes assigned to phosphate binders.
Variations in provider attitudes may contribute to several
mechanisms that influence outcomes. In diabetes, positive
provider attitudes about the benefits of achieving euglyce-
mia correlate with patients’ improved adherence to insulin
therapy and better glycemic control (11). In kidney disease
care, positive provider attitudes toward kidney transplanta-
tion correlate with higher numbers of potential transplant
recipients on the waiting list of transplant facilities (12).
Provider attitudes have also been linked to more effective
counseling and patient education. In primary care, favorable
attitudes toward smoking cessation is linked with effective
counseling and higher rates of smoking cessation (13). Edu-
cation and counseling for phosphorus management are a
cornerstone of care (14), and optimizing provider attitudes
may be a strategy to improve their implementation.
Providers’ perception of support for patients’ autonomy is
sub-optimal and could be due to providers’ limited confi-
dence in, or bias against, patients’ autonomy for self-care.
Providers highlight the dissociation between disease severity
and symptoms, and the presence of treatment-related symp-
toms, as a hindrance to diabetic patients’ ability to effec-
tively engage in their self-care (15). Dialysis providers’
limited support for patients’ autonomy may be partly driven
by the notion that patients lack appreciation for the gravity of
hyperphosphatemia due to the absence of immediate dra-
matic symptoms and the presence of significant therapy-
related burden, including side effects and high pill burden.

Conclusion and Practice Implications

This novel study highlights variations in provider perceptions,
suggesting that improvement in phosphate binder medication
adherence may require multi-component interventions tailored
for different dialysis provider types within the multidisciplin-
ary team. For instance, physicians and nurse practitioners will
benefit from interventions aimed at increasing their support for
patients’ autonomy related to phosphate binder medication
adherence. However, dialysis technicians will benefit more
from interventions leveraging their high level of support
for patients’ autonomy to ensure consistent messaging
for patients. Future research priorities include the need to test
for associations between provider attitudes and perceptions of
support for patients’ autonomy and phosphate binder medica-
tion adherence and phosphorus control in dialysis.

Limitation

Unique provider perceptions are potential targets for
improvement of patient-centered care in dialysis. Our data
is from a limited number of dialysis clinics and should be

interpreted cautiously, however, the composition of provider
types is similar to most dialysis units across the United
States; thus, findings are generalizable.
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