NURS SCI J THAIL Vol. 40 No.4 October - December 2022

Factors Associated with Phosphate Binder Adherence
among Patients Undergoing Hemodialysis in China*
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Abstract

Purpose: To study factors associated with phosphate binder adherence among patients under-
going hemodialysis in China.

Design: Correlational predictive study.

Methods: A total of 158 participants receiving hemodialysis at two hemodialysis centers under
a university in China were recruited via convenience sampling. Data were collected using Chinese version
of modified Medication Adherence Report Scale (MARS), modified Beliefs about Medicines Questionnaire
(BMQ), modified Health Care Climate (HCC) Scale, and Phosphate Binder Knowledge Test (PBKT).
Descriptive statistics, Mann-Whitney U test, Chi-square test, and binary logistic regression were applied for
statistical analysis. Main findings: Results indicated that 54.4% of the participants did not adhere to
phosphate binders. In binary logistic regression, participants with higher knowledge about phosphate binder
(OR = 10.73, 95%CI = 3.84, 29.97), higher beliefs about necessity of phosphate binders (OR = 1.23,
95%CI = 1.09, 1.39), and lower concerns about phosphate binders (OR = .88, 95%CI = .79, .98) had better
phosphate binder adherence.

Conclusion and recommendations: Phosphate binder adherence was poor in patients undergoing
hemodialysis in China. Knowledge and beliefs about phosphate binders are crucial in improving patients’
phosphate binder adherence. Health care providers should provide efficient interventions enhancing

knowledge and positive beliefs about phosphate binders in hemodialysis patients.
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Background and Significance
Hyperphosphatemia is the most prevalent
condition in patients with late stage of chronic
kidney disease and is associated with increased
risk of vascular, valvular, and other soft tissue
calcification, leading to cardiovascular diseases and
increased death rate.! Hyperphosphatemia in kidney
failure patients can be relieved by hemodialysis
(HD) and dietary phosphate restriction; however,
HD is not sufficient to eliminate phosphorus
intake from dietary,” and dietary phosphate
restriction limiting the intake of protein, results in
malnutrition. Therefore, phosphate binders, which
combine phosphate in the gastrointestinal tract to
prevent absorption, are regularly prescribed to
control hyperphosphatemia in HD patients.’
Although phosphate binders are critical for controlling
serum phosphate levels, poor adherence to
phosphate binders has been commonly found
among HD patients.’® In China, 65% of HD
patients reported nonadherence to phosphate binders.’
HD patients are usually confronting complex
treatment regimens and unique intake pattern
(during meals) of phosphate binders. World Health
Organization (WHO)? thus investigated a variety of
associated factors and developed the Multidimensional
Adherence Model (MAM) to further understand
medication adherence, categorizing factors into five
dimensions: social and economic factors, therapy-

related factors, patient-related factors, condition-
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factors, and health care team- and health system-
related factors.®

Social and economic factors include socio-
demographic factors and other factors, such as
medication cost. According to a systematic review,
medication cost was one of the barriers of medication
adherence in HD patients.® In China, 12.2% of
Chinese HD patients concerned about the cost of
phosphate binder.” Cost-related factors, such as drug
coverage by insurance’and medication insurance,’
were also reported to affect phosphate binder
adherence. However, few studies have focused on
investigating the direct influence of medication
cost of phosphate binder on phosphate binder
adherence in HD patients.

Therapy-related factors consist of such factors
as the duration, failure, or changes of treatment.
The influence of duration of hemodialysis on phosphate
binder adherence was found rather controversial in
previous research. It was found that longer duration
of hemodialysis was related to poorer medication
adherence,’"® while some studies reported better
phosphate binder adherence.'' ™' Even other studies
reported no association between duration of
hemodialysis and phosphate binder adherence.”

Patient-related factors refer to patients’
resources, knowledge, attitudes, beliefs, perceptions
and expectations of their diseases. Insufficient
knowledge about indications, effects and side effects

of medications could have negatively association
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with medication adherence in patients with chronic
kidney disease.'> However, knowledge about
phosphate binders was reported to be inconsistently
correlated with phosphate binder adherence in
systematic reviews.’*® Although 60% of HD patients
in China were revealed lacking knowledge about
phosphate binders,'* no study has been found to assess
their association in the Chinese context. Furthermore,
adherence behaviors are suggested to be affected
by beliefs about necessity of a medicine for improving
or maintaining one’s health, as well as concerns
about the potential consequences of a medication.'
Beliefs about phosphate binders, including necessity
and concerns, have been reported association with
phosphate binder adherence in various studies.*®'>"'*
Higher level of beliefs about necessity of phosphate
binders were related to adherence to phosphate
binders, while concerns were associated with
nonadherence. However, those studies were not
conducted in the Chinese context, where medication
beliefs could be different due to a distinctive culture.

Condition-related factors, such as comorbidity,
could influence adherence by shaping patients’
perception of risk, treatment importance, and
adherence priority. Comorbidity is a condition with
paradoxical research findings about its correlation
with phosphate binder adherence. A significant
correlation with self-reported adherence to phosphate
binders was reported,” while two other studies

revealed noncorrelation.' ' ¥ In addition, little is

126 Nursing.Seience Journal of Thailaud

NURS SCI J THAIL Vol. 40 No.4 October - December 2022

known about their relation in Chinese patients
undergoing HD.

Health care team and system-related factors
include health service, health insurance, and support
from health care providers. Perceived autonomy
support from health care providers refers to HD
patients’ perception regarding health care providers'
support in deciding phosphate binder use. Patients
with chronic kidney diseases expressed autonomy
in medication intake rather than delegate medication
decisions.® A systematic review found a significant
relationship between support from health care
providers and medication adherence.” However,
only one study directly addressed autonomy
support from health care providers and reported
positive association with phosphate binder
adherence.”

To fulfill the gap of knowledge and to develop
effective interventions, further research is therefore
expected to understand the factors associated with
adherence to phosphate binders among population
in China. Informed by the MAM, the purpose of
this study was then to examine the relations between
phosphate binder adherence and selected factors in
each dimension of the model, including medication
cost, comorbidity, duration of hemodialysis,
knowledge about phosphate binders, beliefs about
phosphate binders (necessity and concerns), and
perceived autonomy support from health care

providers.
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Objectives

To examine whether such factors as medication
cost, comorbidity, duration of hemodialysis,
knowledge about phosphate binders, beliefs about
phosphate binders (necessity and concerns), and
perceived autonomy support from health care
providers are associated with phosphate binder

adherence among patients undergoing HD in China.

Methodology

This study was a correlational predictive
study, which is used to identify the direction and
magnitude of the predictive relationship between
predictors and the outcome variable.

Population and Sample

This study was conducted with convenience
sampling method to recruit Chinese patients, both
male and female, undergoing HD and taking
phosphate binders for at least three months. Eligible
participants were those who were 18 years old and
above and came to receive HD at the two HD
centers from two tertiary hospitals under a medical
university in Changchun, China. However, those
patients with severe conditions such as heart
failure functional class IV, diagnosed with mental
illness, and aged over 60 years old with cognitive
impairment were excluded. Cognitive impairment
was screened by using the General Practitioner
Assessment of Cognition (GPCOG)-Chinese version.

The sample size in this study was calculated by using
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G-Power 3.1.9.2,>° with an odds ratio of 1.95 de-
rived from a previous study'’ indicating the pre-
dictive power of beliefs about phosphate binders
on adherence to phosphate binders, two tails,
probability (Y = 1; X =1), Hy = .2, a = .05, and
power = .90. The required sample size was 158.

Research Instruments

Research instruments in this study consisted
of the Modified Medication Adherence Report
Scale (MARS),"’ the Modified Beliefs about
Medicines Questionnaire (BMQ),'* the Modified
Health Care Climate (HCC) Scale,’' and the
Phosphate Binder Knowledge Test (PBKT),"” as well as
a personal information form. All scales were translated
into Chinese by using back translation method.*

Phosphate binder adherence was measured
by the MARS, originally developed with five
items™ to measure medication adherence and then
modified by adding two items relevant to phosphate
binders."” The response options of modified MARS
ranged from “always” (1) to “never” (5). The
summed scores ranged between 7 and 35, and a
score more than 28 was classified as adherence to
phosphate binder.'> The modified 7-item MARS
had a Cronbach’s alpha coefficient of .83."

The modified BMQ scale measures beliefs about
phosphate binders including necessity and concerns.'’
It consists of 11 questions for assessing beliefs
about necessity of phosphate binders and 9 questions

for concerns.'” It is a 5-point Likert scale from
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“strongly disagree” (1) to “strongly agree” (5). The
summed scores for necessity and concerns are 11-55
and 9-45 respectively, with higher scores indicating
stronger beliefs about necessity or concerns. The
scale had a Cronbach’s alpha coefficient of .80 for
necessity and .87 for concerns."

The modified HCC scale assesses perceived
autonomy support form health care providers.”' It
consists of 6 items and uses a 7-point Likert scale
that ranges from “not true at all” (1) to “very
true” (7). The higher the average summed scores,
the higher perceived autonomy support levels
from health care providers in the dialysis center.
The Cronbach’s alpha coefficient of the modified
HCC scale was .90.*'

The PBKT was used to test patients’
knowledge about phosphate binders, consisting of
10 multiple choice questions.'® One score was assigned
to a correct answer, with a summed score ranging
from 0 to 10. In the current study, a score equal or
less than 7 was considered as low level of knowledge
about phosphate binders and a score between 8-10
as high level.*

The personal information form was developed
by the researcher and used to collect demographic
and clinical characteristics of the participants
included age, gender, education level, married
status, employment, income, living status, ethnic
group, insurance type, phosphate binder type,

phosphate binder intake duration, comorbidity, and
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serum phosphate level. Comorbidity data were
identified from HD patients’ medical records and
was calculated with scores by applying Charlson
Comorbidity Index (CCI).?> A score between 0-2
was considered as mild, 3-4 as moderate, and 5 or
more as severe.

Validity and Reliability of the Instruments

The modified MARS," BMQ,"” HCC,?' and
CCI** were well developed and used in HD patients.
However, the PBKT had never been validated, and
its Chinese version was then validated by three
clinical validators, two Chinese nephrologists and
one Chinese dialysis nurse. The tested content
validity index (CVI) is 1.0 in the study. The
reliability of the instruments was assessed with a
separate sample of 30 participants who were similar
to the sample in the study. Cronbach’s alpha
coefficients were .73 for the modified MARS, .77 for
the modified BMQ necessity, .84 for concerns,
and .81 for the modified 6-item HCC scale.

Ethical Considerations

This project was approved by the Institutional
Review Board, Faculty of Nursing, Mahidol University,
Bangkok, Thailand (COA No.IRB-NS2017/419.2112).

Data Collection

Registered nurses from the two dialysis centers
screened the potential participants who met the
inclusion criteria. The principal investigator informed
the potential participants regarding the study

objectives and the rights to refuse to participate in
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the study. Participants signed written consent
voluntarily and took approximately 30 minutes to
complete the questionnaires during their dialysis
period. Potential participants aged over 60 years old
were also screened for the cognitive impairment
by using the GPCOG questionnaire. They were
included if they had no cognitive impairment.

Data Analysis

Data were analyzed with the Statistical
Product and Service Solutions (SPSS) statistical
package version 18.0 (SPSS Inc., Chicago, IL, USA).
Variables were presented with descriptive statistics
including frequency, percentage, mean and standard
deviation. Comparison of categorical and continuous
variables between adherence and nonadherence to
phosphate binders was carried out by Chi-square

test and Mann-Whitney U test due to violation of
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assumptions.*® Binary logistic regression with passed
assumptions was used to identify factors associated

with phosphate binder adherence.

Findings

As illustrated in Table 1, the average age of
participants was 49.16 years (SD = 14.10) with a
range of 20-79. The majority of participants were
male, married, and living with others. All the
participants received an education, but just over
half of them were employed, with most of them
having an income less than 5,000 Chinese Yuan
(approximate 727 US dollars). A predominant number
of the participants were Han nationality; and nearly
all of them had medical insurances. Calcium carbonate
was most common prescribed to the participants

for controlling serum phosphate level.

Table 1: Characteristics of the participants (N = 158)

Characteristics n (%)
Age (vear) (X =49.16, SD = 14.10)
Gender
Male 100 (63.3
Female 58 (36.7)
Education level
Primary school 16 (10.1)
Middle school 48 (30.4)
High school 49 (31)
College/university graduate 45 (28.5)
Marital status
Married 103 (65.2)
Unmarried (single, divorced/separated, widow) 55 (34.8)
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Table 1: (Cont.)

Characteristics n (%)

Employment

Emploved 84 (533.2)

Unemployed 74 (46.8)
Income

No income 21 (13.3)

=5.000 101 (63.9)

5.001-10,000 33(20.9)

>10.000 3/(1.9)
Living status

Living with others (spouse, children, relatives, or friends) 140 (88.6)

Living alone 18 (11.4)
Ethnic group

Han 152 (96.2)

Non-Han 6 (3.8)
Insurance type

Urban Emplovees Basic Medical Insurance 103 (65.2)

New Rural Cooperative Medical Scheme 34 (21.5)

Urban Residents Basic Medical Insurance 20 (12.7)

Self-pay 1(0.6)
Phosphate binder type

Calcium carbonate 68 (43.1)

Calcium acetate 46 (29.1)

Lanthanum carbonate 22 (13.9)

Sevelamer carbonate 21 (13.3)

Cuttlebone sepium (80% of calcium carbonate) 1(0.6)

Phosphate binder intake duration (vear) (X =3.72, SD = 3.10)
Serum phosphate level (mmol/L) (X =1.79, SD = 0.48)
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As shown in Table 2, 72 out of 158
participants (45.6%) were considered as adherence
to phosphate binders. Chi-square test was applied
for the association between phosphate binder
adherence and categorical variables including
medication cost, knowledge about phosphate
binders, and comorbidity, while Mann-Whitney U

test was performed for the association between

NURS SCI J THAIL Vol. 40 No.4 October - December 2022

phosphate binder adherence and such variables
as beliefs about phosphate binders, perceived
autonomy support from health care providers,
and duration of hemodialysis. The results showed
significant differences between adherence and
nonadherence to phosphate binders in beliefs about
necessity of phosphate binders (p < .001) and
knowledge about phosphate binders (p <.001).

Table 2: Association between the studied variables and phosphate binder adherence (N = 158)

All participants  Adherence Nonadherence
Variables N=158 N=T72 N=86 p-value
n (%) n (%) n (%)
Medication cost® (Yuan/month) 295
=500 123 (77.8) 52 (72) 71 (82.6)
500-1000 23 (14.6) 13 (18.1) 10 (11.6)
>1000 12 (7.6) 70.7) 5(5.8)
Knowledge about phosphate binders? =.001
Low level 115 (72.8) 36 (50) 79 (91.9)
High level 43 (27.2) 36 (50) 7(8.1)
Comorbidity? 994
Mild 11 (7 6 (7 5(6.9)
Moderate and Severe 147 (93) 80 (93) 67 (93.1)
X+ SD X+ SD X+ SD
Beliefs about phosphate binders®
Necessity 3839+4.16 40.10=3.77 3695+394 <001
Concems 22.06 £4.07 2146=347 2257447 224
Perceived autonomy support from
health care providers® 554+0.81 563=0.70 545+0.89 756
Duration of hemodialysis® (year) 491+3.60 541383 449+336 143

2 Chi-square test, ® Mann-Whitney U test
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In the binary logistic regression analysis
(Table 3), knowledge about phosphate binders
was found strongly significantly associated with
phosphate binder adherence (OR = 10.73, 95%CI
= 3.84, 29.97). Participants with high level of
knowledge about phosphate binders were more
likely to adhere to phosphate binders. Both beliefs
about necessity of phosphate binders (OR = 1.23,

NURS SCI J THAIL Vol. 40 No.4 October - December 2022

95%CI = 1.09,
phosphate binders (OR = .88, 95%CI = .79, .98)

1.39) and concerns about
were significantly associated with phosphate
binder adherence. Beliefs about necessity of
phosphate binders encouraged participants to
adhere to phosphate binders, while concerns about
phosphate binders made them less likely to

adhere.

Table 3: Results of binary logistic regression on phosphate binder adherence

Variables OR el p-value
Lower Upper
Medication cost (Yuan/month)
=500 Ref.
500-1000 161 54 4.86 394
=>1000 1.82 A4 751 406
Knowledge about phosphate binders
Low level Ref.
High level 10.73 3.84 29.97 < .001
Comorbidity
Mild Ref.
Moderate & Severe 224 52 9.69 279
Beliefs about phosphate binders
Necessity 123 1.09 1.39 .001
Concerns .88 9 98 018
Perceived autonomy support from
health care providers 94 55 1.62 .829
Duration of hemodialysis (vear) 1.06 95 1.19 313

Cox & Snell R square = .31, Nagelkerke R square = 42, Hosmer and Lemeshow test p = 45
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Discussion

In the current study, the percentage of
participants adherent to phosphate binders was only
45.6%. This result is consistent with three previous
systematic reviews.>” Participants may simply forget
or intentionally miss doses of prescribed phosphate
binders, since they needed to self-control their own
medication intake without assistance from health
care providers. In the current study, two factors
selected from patient-related factors of MAM
were significantly associated with phosphate binder
adherence: knowledge about phosphate binders
and beliefs about phosphate binders.

Knowledge about phosphate binders was
found to be the most significant factor associated
with phosphate binder adherence among HD patients
in China. Patients with high level of knowledge
about phosphate binder were more likely to adhere
to phosphate binders (OR = 10.73, 95%CI = 3.84,
29.97). This is in line with previous studies.’**'°
High level of knowledge about phosphate binders
can empower HD patients to properly manage their
phosphate binders when they better understand the
functions and precautions of taking phosphate
binders. Conversely, lacking an understanding of
medications prescribed was reported as a barrier to
medication adherence. "

Furthermore, beliefs of necessity about phosphate
binder were positively associated with phosphate

binder adherence (OR = 1.23, 95%CI = 1.09, 1.39),
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while concerns had a negative association (OR = .88,
95%CI = .79, .98). These findings were consistent
with previous studies.”™*'*'® Even though the Chinese
patients have a culture environment different from
the western countries, beliefs of patients with HD
in China regarding taking phosphate binders were
not different from the western cultures.

By contrast, factors selected from other
dimensions were found no significant association
with phosphate binder adherence. Medication cost
of phosphate binders from the social and economic
factors was not significantly associated with
phosphate binder adherence. This is inconsistent
with the systematic review,’ which found that
medication cost was a barrier to adherence with
medication regimen in HD patients. The cost of
medication is a common reason given by patients
with HD to explain their nonadherence experience.’
In the current study, however, the cost of different
types of phosphate binders varied widely from a
low of 15 to a high of 1,800 Chinese Yuan per month
(from 2.38 to 286.17 US dollars per month). Most
participants earned an income and nearly all
participants had health insurance coverage. Thus,
medication cost of phosphate binders might not
affect phosphate binder adherence in the participants.

Duration of hemodialysis from therapy-related
factors had no association with phosphate binder
adherence in the study. This is congruent with two

systematic reviews’ * but inconsistent with other
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studies.®*'°"'? Participants in this study had quite
shorter duration of hemodialysis (X = 4.91 years),
which is different from the previous studies.’ In
addition, during the study, the participants in the
same dialysis treatment room were found sharing
with each other their attitude and knowledge about
their disease conditions as well as phosphate binders
during the HD therapy. Therefore, it is possible
that the participants, though experiencing different
duration of hemodialysis, shared similar attitude
and knowledge about taking phosphate binders
and thus showed similar phosphate binder
adherence behaviors, when they simultaneously
had their HD treatment in the same dialysis room.
Comorbidity from condition-related factors
was not associated with phosphate binder adherence
in the study. Indeed, there was no significant
difference in phosphate binder adherence with all
levels of comorbidities. This is in line with previous
studies.''!? However, the result is different from
that of the systematic review® which found that having
a comorbid disease, i.e. diabetes and hypertension,
affected medication adherence in HD patients.
This may be due to difference in term of measurement.
In this current study, the CCI was applied to assign
the scores from all concomitant diseases of each
participant, not only diabetes and hypertension. It is
evident that all participants in the current study
were commonly accompanied by comorbidities; and

most of them were in moderate to severe levels.
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Accordingly, they were more willing to take
prescribed medications when they were in more
complex situations under comorbidities.

In addition, perceived autonomy support
from health care providers, one of health care team-
and system-related factors, was not a significant
associated factor in the study. This result is different
from previous studies.’*?! It has been reported that
some patients may wish to be involved in the
decisions concerning phosphate binder taking
instead of fully relying on medical professionals’
decisions on their behalf.'* However, patients in
China could have been influenced by its culture,
which does not emphasize the importance of
autonomy in daily lives.” When Chinese people
become ill, they tend to look for help from health
professionals and mainly rely on their family
members or relatives to take care of their daily
lives.” Thus, autonomy support may not have
significant effects on adherence behaviors

in Chinese patients with HD.

Conclusion and Recommendations

Although phosphate binders are commonly
prescribed to control hyperphosphatemia in HD
patients, poor adherence to this medication
has been reported. The result of this study
conducted in China also revealed that phosphate
binder adherence in HD population is problematic.

Additionally, knowledge about phosphate binders,
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followed by beliefs about phosphate binders were
found to be the powerful predictors in this study.
Participants with higher knowledge about
phosphate binders, higher beliefs about necessity
of phosphate binders, and lower concerns
about phosphate binders had better phosphate
binder adherence.

Future research of other factors from the
MAM and of phosphate binder adherence
intervention is warranted. Interventions to
improve phosphate binder adherence among HD
patients in China are suggested to improve their
knowledge and positive beliefs about phosphate
binders.

Certain limitations should be acknowledged
in this study. First, phosphate binder adherence
was measured by using self-report method with a
potential risk of biased responses from surveyed
subjects, despite the use of standardized
questionnaires with back translation into Chinese
to avoid biased responses. Also, a cross-sectional
design is limited to prove causality relationship
between the factors and phosphate binder
adherence. In addition, due to the use of
convenience sampling with all participants
recruited from two tertiary hospitals in
Northeastern region of China, generalization
might be caution to apply the research findings to

HD patients with different characteristics.
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