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Self-Motivation Is Associated With Phosphorus
Control in End-Stage Renal Disease
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Objective: Hyperphosphatemia is common in end-stage renal disease and associates with mortality. Phosphate binders reduce

serum phosphorus levels; however, adherence is often poor. This pilot study aims to assess patients’ self-motivation to adhere to

phosphate binders, its association with phosphorus control, and potential differences by race.

Design and Methods: Cross sectional design. Subjects were enrolled from one academic medical center dialysis practice from July

to November 2012. Self-motivation to adhere to phosphate binders was assessedwith the autonomous regulation (AR) scale (range: 1-7)

and self-reportedmedication adherence with theMoriskyMedication Adherence Scale. Linear regressionmodels adjusting for age, sex,

health literacy, and medication adherence were applied to determine associations with serum phosphorus level, including any evidence

of interaction by race.

Results: Among 100 participants, mean age was 51 years (615 years), 53% were male, 72% were non-white, 89% received hemodi-

alysis, andmean serumphosphorus level was 5.76 1.6mg/dL.More than half (57%) reported themaximumARscore (7). Higher AR scores

were noted in those reporting better health overall (P5 .001) and those with higher health literacy (P5 .01). AR score correlated with better

medication adherence (r 5 0.22; P 5 .02), and medication adherence was negatively associated with serum phosphorus (r 5 20.40;

P , .001). In subgroup analysis among non-whites, higher AR scores correlated with lower serum phosphorus (high vs lower AR score:

5.55 [1.5] vs 6.96 [2.2]; P5 .01). Associations between AR score (b 95% confidence interval:20.37 [20.73 to20.01]; P5 .04), medication

adherence (b 95% confidence interval: 20.25 [20.42 to 20.07]; P 5 .01), and serum phosphorus persisted in adjusted analyses.

Conclusions: Self-motivation was associated with phosphate binder adherence and phosphorus control, and this differed by race.

Additional research is needed to determine if personalized, culturally sensitive strategies to understand and overcome motivational

barriers may optimize mineral bone health in end-stage renal disease.

Published by Elsevier Inc. on behalf of the National Kidney Foundation, Inc.

Introduction

HYPERPHOSPHATEMIA IS A component of
chronic kidney disease that is associated withmineral

and bone disorders1 and has been linked to poor outcomes

among patients receiving dialysis.2 Racial and ethnic dis-
parities exist in the treatment of end-stage renal disease
(ESRD),3 and hyperphosphatemia is more common and
more severe in non-whites compared to whites.4

Hyperphosphatemia can be effectively managed through
diet and medication treatments,2 but the management is
often limited by poor adherence.5

Nonadherence in ESRD is associated with increased
morbidity and mortality6–8; however, its importance is
often underestimated. Nonadherence in the ESRD
population ranges from 22% to 74% and affects all areas of
phosphorus management self-care.9 Modifiable
psychosocial factors have been identified as predictors of
nonadherence to phosphate binders5 and include depressive
symptoms,10,11 medication beliefs,12 and knowledge.13,14

Another potential key factor is a person’s sense of auton-
omous regulation (AR).15 Patients who view medication
adherence as positive are more likely to participate in the
behavior.16 A positive attitude has been shown to be one
of the key factors that lessens the burden of treatment and
improves adherence in complex patients with chronic con-
ditions.17When patients are empowered to make their own
health behavior choices, and these positive health behaviors
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are aligned with the patient’s attitude about the behavior,
these changes are more likely to persist.15 In addition to
attitudes, self-determination theory includes persons’
self-efficacy to perform the behavior as well as their percep-
tion of their provider’s support (Fig. 1). Patient
characteristics including age, sex, and race may influence
attitudes. Examining these factors may assist in our under-
standing of adherence to phosphate binder therapy.

The objective of this pilot study was to examine dialysis
subjects’ self-motivation to adhere to phosphate binder
medication therapy and its association with medication
adherence and also phosphorus control. We hypothesized
that dialysis subjects with higher AR scores would report
higher adherence to their phosphate binders and also
have lower serum phosphorus levels. Racial influences on
these measures were also examined. We hypothesized that
self-motivation to adhere to phosphate binders would differ
between white and non-white subjects.

Study Population and Methods
Design, Participants, and Setting

In this cross-sectional study, adult subjects receiving dial-
ysis treatment for ESRDwere recruited from 3 dialysis units
affiliated with a large, urban, tertiary care academic medical
center from July to November 2012. Subjects were eligible
for participation if they were 18 years or older, English
speaking, and currently prescribed phosphate binder medi-
cation therapy. Exclusion criteria included uncorrectable
poor vision and an existing diagnosis of psychosis or demen-
tia. This study was approved by the institutional review
board at our institution. All participants provided written
informed consent and were offered $5 for their time.

Variables and Data Sources andMeasurement
Surveys were administered to each subject during a face-

to-face interview, most commonly during their dialysis
treatment. The time needed to complete the surveys ranged
from 20 to 45 minutes. Evaluation of dialysis subjects’
self-motivation to adhere to phosphate binders was
determined using a version of the AR scale adapted specif-
ically to assess self-motivation to adhere to these
medications (Table S1).18 The AR scale has 6 items and re-
sponses range from 1 (not at all true) to 7 (very true). The
overall AR score is the calculated mean of the 6 items. As is
common with other scales that assess patients’ perceptions
of care, high attitudes are attributed to an overall score of
7 and lower attitudes with any overall score ,7.19

The Morisky Medication Adherence Scale,20 adapted to
reference phosphate binders, was used to determine self-
reported medication adherence. This 8-item scale has
been shown to have good internal consistency (a 5 0.83)
and good concurrent and predictive validity in predicting
medication adherence assessed using objective methods in
a low-income patient population with hypertension.20

The scale ranges from 0 to 8, and previous studies suggest
that high, medium, and low adherence are defined as scores
of 8, 6 to 7, and ,6, respectively.20

Additional measures included patient demographics and
health literacy. Demographics were self-reported including
age, sex, and race. Race was dichotomized into 2 groups:
whites and non-whites. Health literacy was assessed using
the short form of the test of functional health literacy in
adults.21 It is a timed, 7-minute test comprising 36 ques-
tions, with a total score range from 0 to 36. Limited health
literacy (eg,,9th grade reading level) is reflected by a score

Figure 1. Conceptual model of self-motivation
and medication adherence.
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