Patient Preference and Adherence

Dove

ORIGINAL RESEARCH

Development, Reliability, and Validity of the Home
Blood Pressure Monitoring Adherence Scale for
Patients with Chronic Kidney Disease

Yamin Wang@®'*
Kun Li"*

Huiqun Li?
Wenbo Zhao (»°
Yanru Chen?
Hongli Shang?
Min Zhang

Jing Zheng*

'School of Nursing, Sun Yat-sen
University, Guangzhou, People’s Republic
of China; 2Department of Nephrology,
The Third Affiliated Hospital of Sun Yat-
sen University, Guangzhou, People’s
Republic of China; 3Department of
Epidemiology and Health Statistics,
School of Public Health, Guangdong
Pharmaceutical University, Guangzhou,
People’s Republic of China; School of
Nursing, Guangdong Pharmaceutical
University, Guangzhou, People’s Republic
of China

*These authors contributed equally to
this work

Correspondence: Jing Zheng

School of Nursing, Guangdong
Pharmaceutical University, Guangzhou,
Guangdong 510310, People’s Republic of
China

Email zhengj38@gdpu.edu.cn

This article was published in the following Dove Press journal:
Patient Preference and Adherence

Background: Home blood pressure monitoring helps patients with chronic kidney disease
to improve blood pressure control and can predict cardiovascular events, renal function
progress, and risk of death. Few instruments are available to assess patient adherence to
home blood pressure monitoring.

Objective: The aim of the study was to develop an instrument to evaluate home blood pressure
monitoring adherence in patients with chronic kidney disease and test its reliability and validity.
Methods: An item pool was formed for the Home Blood Pressure Monitoring Adherence
Scale by literature review. Patients with chronic kidney disease (n = 436) were surveyed to
assess item selection and examine item reliability and validity. Scale reliability was evaluated
using internal, split-half, and test-retest reliability, while validity was assessed according to
content, construct, and criterion validity.

Results: The scale comprising eight items was formed from the item pool and item
selection. Cronbach’s o was 0.906, split-half reliability was 0.947, and test-retest reliability
was 0.716. Item-level and scale-level (both universal agreement and average) content
validity indices were 1.00. According to the Self-Efficacy for Managing Chronic Disease
6-item Scale, criterion validity for our scale was 0.251. Exploratory factor analysis extracted
one factor and the cumulative variance contribution rate was 61.568%. Confirmatory factor
analysis showed the model fit well (X*=50.125, df=17, X*/df=2.949, root mean square error
of approximation=0.095, confirmatory fit index=0.970).

Conclusion: The scale has good reliability and validity for patients with chronic kidney
disease, representing an efficient instrument for clinical assessment of home blood pressure
monitoring adherence.

Keywords: chronic kidney disease, home blood pressure monitoring, adherence, reliability,
validity

Introduction

Chronic kidney disease (CKD) is a group of common chronic progressive diseases,
characterised by deterioration of kidney structure and function. With CKD devel-
opment, symptoms of multiple organ dysfunction occur.' The total prevalence of
CKD in Chinese adults was 10.8% in 2012.% Hypertension is common in patients
with CKD. In 2009, the results of a survey conducted in 61 tertiary hospitals in 31
provinces in China showed that the prevalence of hypertension in non-dialysis CKD
patients was 67.3%, and hypertension prevalence increases with declining renal
function; for patients with stage 5 CKD (includes both dialysis and non-dialysis
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patients), the prevalence of hypertension can be as high as
91%.* Hypertension is a major risk factor for CKD pro-
gression and cardiovascular diseases. The risk of cardio-
vascular diseases, including atherosclerosis and heart
failure, as well as cardiovascular events and vascular
death, increases significantly with elevated blood pressure
(BP) in patients with CKD.* Therefore, control of BP is
particularly important in patients with CKD.

Administration of antihypertensive drugs is the main
method of hypertension control in patients with CKD.> In
addition to medication, lifestyle improvements (healthy diet,
weight control, no smoking, limited drinking, increased exer-
cise, etc.) are also important for controlling BP in patients
with CKD.® Compared with the general hypertensive popu-
lation, BP control rates in patients with CKD remain lower,
despite increases in the types of antihypertensive drug
available.” The treatment rate of hypertension in patients
with CKD in China is 81.0%,> and patients who use 3 or
>4 antihypertensive drugs account for 21.1% and 10.9%,
respectively;® however, BP control rates are only 33.1%
(<140/90 mmHg) and 14.1% (<130/80 mmHg).? Therefore,
methods to increase patient awareness of and attention on BP,
and help them effectively control their hypertension, are key
and challenging for BP control.

BP monitoring has an important role in the diagnosis and
treatment of hypertension. Patient BP is usually measured by
a nurse or doctor in the office, and dose and choice of
antihypertensive drugs and lifestyle improvements are deter-
mined based on these values. Compared with BP measured in
the office, home BP monitoring (HBPM) can reflect patient
BP levels under daily living conditions, and are conducive to
improving BP control rates in patients with CKD.’
Moreover, HBPM is of extremely important prognostic
value for cardiovascular events, renal function progression,
and risk of death in patients with CKD.'® Additionally, with
its advantages of simple operation, non-invasiveness, strong
repeatability, and improved drug adherence,'""'* HBPM is
recommended in the guidelines of the American, European,
Japanese, and Chinese Societies of Hypertension.'> '
Further, these guidelines include recommendations on the
frequency of HBPM and the method of BP measurement.

Background

Studies in the United States and Britain have reported that
HBPM rates in patients with hypertension range from 30% to
49%,'% and they show an increasing trend over time.'? In
contrast, HBPM rates in patients with hypertension in China
are as high as 79.3%.%° The rate of HBPM has become

a focus of academic attention;'” ' however, to fully benefit
from the clinical value of HBPM, patients need to be able to
measure BP at home accurately, regularly, and over extended
periods. Nevertheless, HBPM has not been studied in depth
as a behaviour. Most studies have simply evaluated rates of
HBPM in patients, with little attention paid to the specifics of
how they monitor their BP.

Whether patients follow the instructions of their health-
care professionals to monitor BP at home is a crucial issue.
Liu et al showed that 30.5% of patients with hypertension
monitored BP at home daily in China, while 28.1% of
patients only conducted measurements when they experi-
enced specific symptoms.”® In contrast, a UK survey
showed that only 14% of patients with hypertension self-
monitored BP at least once per day.'” Further, a study by
Milot et al showed that 48.1% (in 2010) and 52.1% (in
2014) of patients took a 5-minute break before HBPM,*
while Liu et al showed that 33.9% of patients only mea-
sured BP once on each occasion.”” These findings suggest
that HBPM reliability requires improvement.

To date, few studies on patient adherence to HBPM
have been conducted, and there is a lack of instruments
with good reliability and validity. Here, HBPM adherence
refers to patient BP monitoring behaviour, according to
their physician’s advice; specifically, it includes regular,
long-term, and accurate BP measurement, including track-
ing the time of BP monitoring, and correctly performing
BP measurement. In this study, we aimed to develop
a Home Blood Pressure Monitoring Adherence Scale
(HBPMAS) for patients with CKD and test the reliability
and validity of this instrument, to provide an efficient
instrument for clinical professionals assessing HBPM
adherence in patients with CKD.

Methods

Item Pool Formation

To ensure the clinical value of HBPM data, regular, long-
term, and accurate BP measurement at home are funda-
mental requirements. Literature review was conducted
focusing on the ‘2018 Chinese Guidelines for the
Management of Hypertension”,'® “Home BP Monitoring:

A Consensus Document”,23

and other relevant guidelines
worldwide. Through the literature review and discussion
and revision by the research group, an initial HBPMAS
item pool comprising 10 items was generated, including
timing of HBPM (3 items; for example, “I measure my

blood pressure at home in the morning and evening”);
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precautions for BP measurement (7 items; for example,
“I’ll take a 5-minute break and then measure my blood
pressure”, “I keep track of my blood pressure readings”,
and “I will provide the medical staff with a complete blood
pressure record”).

Expert Consultation

Two rounds of consultation with eight experts in nephrol-
ogy, cardiology, nursing, and education were conducted.
The experts comprised two males and six females, aged
24-54 (37.25 £ 9.13) years old, who had worked in their
role for an average of 13.00 £ 11.21 years, and four of them
had master’s or higher degrees. The experts were invited to
evaluate the importance, relevance, and linguistic expres-
sion of each item. The importance was rated using a 5-point
Likert scale (very important, important, moderately impor-
tant, unimportant, and very unimportant). The relevance
was rated using a 4-point Likert scale (completely rele-
vance, relatively relevance, not relevance, and completely
not relevance). The active coefficients of the experts in the
two rounds were 100%. The expert authority coefficient
was 0.84, and the expert coordination coefficients were
0.310 and 1.000, respectively, for each round. A full-score
ratio (the percentage of experts who give full marks for item
importance) >50%, with an average score of importance
assignment >4.00, and an item-level content validity index
(I-CVD) =>0.78, was
standard.>* According to the results of expert consultation

considered the item selection
and discussion by the research group, the item “I measure
my blood pressure at home in the morning and evening”
was divided into two items (“I measure my blood pressure
at home in the morning” and “I measure my blood pressure
at home in the evening”). At the same time, three items
were inappropriate for self-report scale and they were
deleted in the first round of experts’ panel consultation.
Finally, a draft HBPMAS for patients with CKD, including

eight items, was formed.

Psychometric Tests of the Draft HBPMAS
Participants

A survey was conducted in the nephrology departments in
two tertiary hospitals in Guangdong province from March
to October 2019, using convenience sampling. Patient
inclusion criteria were: (1) diagnosed with CKD according
to the Guidelines of Kidney Disease: Improving Global
Outcomes (KDIGO); (2) met the diagnostic criteria of
hypertension in the 2018 Chinese Guidelines for the
Management of Hypertension: systolic BP > 140 mmHg

and/or diastolic BP > 90 mmHg without taking antihyper-
tensive drugs; (3) age >18 years old; and (4) agreed to
participate in this study. Patient exclusion criteria were: (1)
dyskinesia of the upper limbs, (2) upper-extremity ampu-
tations, (3) high anxiety or history of mental disorders, (4)
cognitive impairment, and (5) hearing impairment. This
study received appropriate approval from the ethics and
academic committees of the university. All participants
signed their informed consent prior to their inclusion in
the study.

Instrument

Patient general characteristics questionnaires were used to
investigate the patient demographic and sociological infor-
mation, including sex, age, and education level, as well as
disease-related information, such as stage of CKD.

The first draft of the HBPMAS, comprising eight
items, was employed to assess patients’ adherence to
HBPM during last month. The HBPMAS is a self-report
scale that uses a 5-point Likert rating system, involving:
never (0 times in the past month) = 1, occasionally (1-3
times/month) = 2, sometimes (once a week on average) =
3, often (average a few times a week but not every day) =
4, and always (every day) = 5. Total scores ranged from §
to 40, with higher scores indicating better adherence.

The Self-Efficacy for Managing Chronic Disease
6-item Scale, developed by Lorig et al,® was used as the
criterion instrument to test criterion validity. This scale
consists of six items, where each item scores 1-10 points
and is used to measure levels of self-efficacy in patients
with chronic diseases; the average score of the items
indicates the level of self-efficacy, with higher scores
representing superior self-efficacy.

Data Collection

Questionnaires were distributed face-to-face by the inves-
tigator, after an explanation of the purpose of the survey to
patients and their families, and after obtaining informed
consent. All questionnaires were completed by the patients
themselves, or with assistance from the investigator if the
patient did not understand the questionnaire well or had
a physical disability. The investigator collected the ques-
tionnaires immediately after patients filled them out, and
then examined the completeness of the questionnaires.

Criteria for Item Analysis and Selection

In this study, frequency distribution analysis of the item
options, coefficient of variation (CV), critical ratio (CR),
item—total correlation, corrected item—total correlation
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(CITC), Cronbach’s o, communalities value, and factor
loading were used to analyse and screen the items.
Criteria for item deletion were: (1) item with >80%
frequency distribution for a single option;*® (2)
CV<0.15;%" (3) CR < 3;% (4) item—total correlation coef-
ficient<0.4, or item with no statistical significance;?’ (5)
CITC<0.4, or item with no statistical significance;?’ (6)
overall Cronbach’s a for the scale after item deletion is
higher than the original;>’ (7) communalities
value<0.20;>” and (8) factor loading<0.45.>” Items which
met five or more of the above criteria could be deleted.?®

Scale Reliability and Validity Test

Internal consistency reliability, split-half reliability, and
test—retest reliability were used to test the scale reliability.
Cronbach’s a was used to test internal consistency, with
a value >0.7 considered acceptable.”’ The split-half relia-
bility of the scale was tested using the odd-even method.
Regarding test-retest reliability, 20 patients were ran-
domly selected, with a mean interval of 12 days followed
by a second measurement; test-retest reliability values
>(.7 were considered acceptable.?’

Content, construct, and criterion validity were used to
test the validity of the scale. Content validity was evalu-
ated by I-CVI, scale-level content validity index/universal
agreement (S-CVI/UA), and scale-level content validity
index/average (S-CVI/AVE). The content validity of the
scale was considered good if I-CVI was >0.78, S-CVI/UA
>0.8, and S-CVI/AVE >0.9.* The construct validity of the
scale was evaluated by exploratory and confirmatory fac-
tor analyses. If the cumulative explanatory variation of
common factors extracted in the exploratory factor analy-
sis was >50%,”” X*/df in the confirmatory factor analysis
was <3, the root mean square error of approximation
(RMSEA) was <0.1, and the confirmatory fit index (CFI)
was >0.9,%° the construct validity of the scale was con-
sidered to be good. The Self-Efficacy for Managing
Chronic Disease 6-item Scale was used as the criterion
for evaluation of the HBPMAS, with the correlation coef-
ficient of scores from the two scales used to assess criter-
ion validity.

Statistical Analysis

Data were entered and checked by two researchers, and
SPSS 20.0 and Amos 23.0 were used for statistical ana-
lyses. The database was divided into two datasets ran-
domly

including training dataset and confirmatory

dataset. The training dataset (n = 218) was used for item

analysis and selection and exploratory factor analysis,
while the confirmatory dataset (n = 218) was used for
confirmatory factor analysis, scale reliability testing, and
validity testing.

Results

Characteristics of the Participants

A total of 436 patients with CKD stage 1-5, aged 52.77 +
14.45 years, were enrolled in this study. The average office
systolic blood pressure was 147.50+21.19 mmHg and the
87.30
+14.22mmHg. And 82.1% of patients received antihyper-

average office diastolic blood pressure was

tensive drug therapy. More than half of the patients were
treated with a combination of two or more antihyperten-
sive drugs, including angiotensin-converting enzyme inhi-
bitors (ACEI), angiotensin receptor blockers (ARB),
calcium-channel blockers (CCB), beta blockers, etc.
A total of 436 questionnaires were issued, and 436 were
effectively collected, representing an effective response
rate of 100%. Participant characteristics are presented in
Table 1.

Item Analysis and Selection

The frequency distribution of the options for each item of the
HBPMAS for patients with CKD is presented in Table 2.
After analysis, no items had >80% frequency distribution for
a single option. Cronbach’s a for the eight items was 0.922.
No items were deleted after the analysis according to the item
deletion criteria. The results of analysis of the items are
shown in Table 3.

Scale Reliability and Validity

Reliability

Cronbach’s o for this scale was 0.906 and the split-half
reliability was 0.947 (p < 0.001). The test—retest reliability
(the correlation coefficient of the total score measured at
two time points) was 0.716, which was statistically sig-
nificant (p < 0.001).

Validity

The I-CVI for the eight items in this study was 1.00, while
the S-CVI/UA and S-CVI/AVE were also both 1.00. The
Kaiser-Meyer-Olkin index was 0.874 and the Bartlett
spherical test chi-square value reached statistical signifi-
cance (X = 1156.525, p < 0.001), indicating that the data
were suitable for factor analysis. After principal compo-
nent analysis and varimax rotation, one factor was
extracted, whose eigenvalue for the initial load matrix
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Table | Participant Characteristics (n = 436)

Characteristics n % Characteristics n %
Sex Office systolic blood pressure
Male 284 | 65.1 100~139mmHg 158 | 36.2
Female 152 | 349 140~159 mmHg 163 | 374
Age (years) 160~179 mmHg 86 19.7
20~44 124 | 284 180~ 247mmHg 29 6.7
45~59 153 | 35.1 | Office diastolic blood pressure
60~74 138 | 317 60~ 89 mmHg 252 | 578
75~87 21 48 90~ 99 mmHg 97 223
Education 100~109 mmHg 59 13.5
Primary school 114 | 26.1 110~ 135mmHg 28 6.4
or below
Junior school 127 | 29.1 Number of antihypertensive drugs
High school I 255 0 78 17.9
College or above | 84 19.3 | 110 | 25.2
Occupation status 2 117 | 268
Unemployed 190 | 43.6 3~5 131 30.1
Employed 139 | 31.9
Retired 107 | 245
Stage of CKD*
CKD-1 17 39
CKD-2 13 3.0
CKD-3a/CKD-3b 21 48
CKD-4 9 2.1
CKD-5 32 73
(non-dialysis)
Haemodialysis 323 | 741
Peritoneal dialysis 21 4.8

Note: *The stage of chronic kidney disease (CKD) was stratified with estimated
glomerular filtration rate (eGFR) according to the Guidelines of Kidney Disease:
Improving Global Outcomes.

was >1, and which accounted for 61.568% of the total
variance (Table 4). The ratio of the first eigenvalue to
the second eigenvalue was >2, supporting a single-factor
structure. All items had factor loads >0.4 (items 1-8:
0.850, 0.771, 0.699, 0.783, 0.571, 0.832, 0.857, and
0.868, respectively).

In the exploratory factor analysis, a total of one factor
and eight items were formed with the training dataset, and
the construct validity of the scale was further verified by
confirmatory factor analysis with the confirmatory dataset.
The model fitting indices were as follows: X* = 153.890
(p < 0.001), df = 20, X*/df = 7.694, RMSEA = 0.176, and
CFI = 0.880.

The model was further modified based on the modification
index and discussion within the research group. According to
the modification index, given that items 1 and 2 were morning
and evening BP measurements, items 4 and 5 were about how
to take BP measurements, and items 3 and 8 referred to

situations in which BP needs to be measured, a covariant
relationship was established among the error values of these
items. The modified model fitting indices were as follows: X*
=50.125 (p <0.001), df = 17, X*/df = 2.949, RMSEA = 0.075,
and CFI = 0.970. The model structure is shown in Figure 1.

The correlation coefficients between items in the
HBPMAS for patients with CKD were in the range 0.-
314-0.820 (p < 0.001). Correlation coefficients between
the eight items and the total score were 0.619-0.857
(p < 0.001) (Table 5). The correlation coefficient between
the HBPMAS and the Self-Efficacy for Managing Chronic
Disease 6-item Scale was 0.251 (p < 0.001).

The Scores of HBPMAS for Non-Dialysis

and Dialysis Patients

The total score of the HBPMAS in the last month of non-
dialysis patients was 24.41+8.33 points. While the total
score of the HBPMAS of dialysis patients was 25.17+8.69
points. There was no statistically significant difference
between the two groups in total score of the HBPMAS
(Z=1.092, p=0.275). For non-dialysis patients, the highest
score was 3.60£1.32 on item “I was able to adjust my
blood pressure measurement as advised by the medical
personnel”. For dialysis patients, the highest score was
3.63+1.33 on item “When I feel discomfort (such as dizzi-
ness, headache, and stiff neck), I’'ll measure my blood
pressure”. For both non-dialysis and dialysis patients, the
item with the lowest score was “I will take the second
measurement at an interval of 1-2 minutes”. The scores of
each item are shown in Table 6.

Discussion
HBPM has been proven to be of great value for BP
control and prognosis in patients with CKD.”™'?

Regular, accurate, and long-term measurement of BP at
home is important for the clinical value of HBPM. The
Japanese Society of Hypertension recommended that
home BP should be monitored 1-3 times in both the
morning and evening, in a sitting position after 1-2
minutes of rest, and BP should be measured over as
long a period as possible.'* The European Society of
Hypertension recommended that HBPM should be per-
formed in the morning (before drug intake if treated)
and in the evening, and that treated hypertensive
patients may also perform regular HBPM as long-term
follow-up.'> Based on the guidelines of various coun-
tries and the Chinese population’s lifestyle, Chinese

Patient Preference and Adherence 2020:14
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Table 2 Frequency Distribution for Each Option of Each Item (n/%)

Training Dataset (n=218)
Item Never Occasionally | Sometimes | Often Always
I. | measure my blood pressure at home in the morning. 56 (25.7) | 45 (20.6) 18 (8.3) 51 (23.4) | 48 (22.0)
2. | measure my blood pressure at home in the evening. 68 (31.2) | 57 (26.1) 16 (7.3) 40 (18.3) | 37 (17.0)
3. When | feel discomfort (such as dizziness, headache, and stiff neck), | will | 34 (15.6) | 19 (8.7) 14 (6.4) 92 (42.2) | 59 (27.1)
measure my blood pressure.
4. | will take a 5-minute break and then measure my blood pressure. 48 (22.0) | 29 (13.3) 27 (12.4) 69 (31.7) | 45 (20.6)
5. I will take the second measurement at an interval of 1-2 minutes. 79 (36.2) | 79 (36.2) 21 (9.6) 21 (9.6) 18 (8.3)
6. | was able to adjust my blood pressure measurement as advised by the 34 (15.6) | 19 (8.7) 32 (14.7) 96 (44.0) | 37 (17.0)
medical personnel.
7. | monitor my blood pressure at home even when | am busy. 40 (18.3) | 52 (23.9) 22 (10.1) 73 (33.5) | 31 (14.2)
8. When my blood pressure is well controlled, | will still monitor my blood | 43 (19.7) | 50 (22.9) 19 (8.7) 71 (32.6) | 35 (l6.1)
pressure at home.
Table 3 Results of Item Analysis (n = 218)
Item | X S cv CR Item-Total | CITC | Cronbach’s a if Communalities | Factor Substandard
Correlation Item is Deleted” Loading | Quantity
| 295 | 1.535 | 0.520 | 27.267** | 0.831** 0.763 | 0.892 0.693 0.832 0
2 2.64 | 1.500 | 0.568 | 19.145% | 0.779** 0.696 | 0.898 0.595 0.771 0
3 3.56 | 1.381 | 0.388 | 9.932*%* | 0.706** 0.613 | 0.904 0.489 0.699 0
4 3.16 | 1463 | 0.463 | 19.312%* | 0.790** 0.712 | 0.896 0.613 0.783 0
5 2.17 | 1.251 | 0.576 | 9.016* | 0.591** 0.486 | 0914 0.326 0.571 |
6 3.38 | 1.301 | 0.385 | 16.587*%F | 0.841** 0.788 | 0.890 0.723 0.850 0
7 3.01 | 1.373 | 0.456 | 20.174** | 0.843** 0.787 | 0.890 0.734 0.857 0
8 3.02 | 1412 | 0468 | 23.976%* | 0.856** 0.802 | 0.888 0.753 0.868 0

Notes: “Cronbach’s a for the eight items was 0.922; ¥p<0.001.

Abbreviations: CV, coefficient of variation; CR, critical ratio; CITC, corrected item—total correlation.

Table 4 Total Variance Explained

Component Initial Eigenvalues Extracted Sum of Squared Loadings
Total Variance (%) Cumulative (%) Total Variance (%) Cumulative (%)
| 4.925 61.568 61.568 4.925 61.568 61.568
2 0.874 10.921 72.489
3 0.658 8227 80.715
4 0.551 6.883 87.598
5 0.375 4.689 92.287
6 0.257 3211 95.498
7 0.234 2921 98419
8 0.126 1.581 100

experts suggested that Chinese patients whose BP is not
in the healthy range should have their BP measured in
the morning and evening every day, 2-3 times on each
occasion, with an interval of 1 minute, and rest for 5-10
minutes before measurements are taken;'® however,
whether patients actually follow these guidelines has
not been thoroughly studied. Therefore, HBPM adher-

ence requires attention.

Despite the high attention paid to the academic value of
HBPM and now clinical medical personnel are also in the
emphasis and promotion of HBPM, instruments for assessing
patients’ HBPM behavior, especially HBPM adherence, are
limited. Milot et al used a questionnaire to evaluate the
accuracy of patient HBPM, in terms of measuring equip-
ment, technology, recording, and reporting of measurement
results; however,?? the questions used in their investigation
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Iltem 1

Item 2

Iltem 3

70 ltem 4

Adherence

ltem 5

Iltem 6

ltem 7

Figure | Confirmatory factor analysis model.

about the use of monitoring equipment provided by clinical
pharmacists do not apply to the situation in China, and there
are two or three measurement technology points in a question
(like seated, legs not crossed and back supported), which is
difficult for the patient to answer. Liu et al designed 10
questions to investigate ownership and types of HBPM
devices, as well as HBPM awareness and behaviour in
China;** however, the questionnaire lacked investigation of
BP measurement methods. Further, instruments with good
reliability and validity are lacking.

This is the first study that we know to develop the
measurement instruments of adherence for HBPM and to
evaluate the reliability and validity. Based on a review of
the literature (including relevant guidelines), our research

Iltem 8

group developed a scale item pool focusing patients’
adherence behaviour regarding HBPM. The draft scale
was formed through two rounds of expert consultation,
where all the experts actively participated in the consulta-
tion and showed high levels of experience and authority.
There was a high degree of consistency and coordination
among the expert opinions; thus, the results of the expert
consultation are reliable. Thereafter, questionnaires were
distributed among patients with CKD, and the scale items
were analysed and screened using a variety of methods.
The result of item analysis showed that the scale items
were highly sensitive, differentiated, and representative.
We analysed the data of 436 patients with CKD, which
covered all stages of CKD and the main alternative

Table 5 Correlation Analysis Between Items and Between Each Item and the Total

Variables Item | Item 2 Item 3 Item 4 Item 5 Item 6 Item 7 Item 8

Item | |

Item 2 0.736%* |

Item 3 0.513%* 0.476%* |

Item 4 0.618%* 0.544** 0.472%* |

Item 5 0.330%* 0.404** 0.314** 0.583** |

Item 6 0.60 |+ 0.495%* 0.560%* 0.563%* 0.390%* |

ltem 7 0.663** 0.528** 0.514** 0.575%* 0.403** 0.742%* |

Item 8 0.746%* 0.552%* 0.467** 0.626%* 0.430%+* 0.703** 0.820** |

Total 0.844%** 0.774%* 0.688** 0.801%** 0.619%* 0.800%* 0.838%** 0.857%**
Note: **p<0.001.
Patient Preference and Adherence 2020:14 submit your manuscript 1869

Dove


http://www.dovepress.com
http://www.dovepress.com

Wang et al Dove
Table 6 The Scores of HBPMAS for Non-Dialysis and Dialysis Patients
Non-Dialysis Patients Dialysis Patients All Patients
(n=92) (n=344) (n=436)
Item Grading Range Score Range | X S Score Range | X S Score Range | X S
Item | 1~5 1~5 3.18 1.33 1~5 3.15 1.54 1~5 3.16 1.50
Item 2 1~5 1~5 2.47 1.31 1~5 291 1.55 1~5 2.82 1.51
Item 3 1~5 1~5 3.45 1.35 1~5 3.63 1.33 1~5 3.59 1.33
Item 4 1~5 1~5 2.98 1.56 1~5 3.32 1.36 1~5 3.25 1.41
Item 5 1~5 1~5 2.13 1.34 1~5 2.38 1.29 1~5 2.33 1.30
Item 6 1~5 1~5 3.60 1.32 1~5 3.44 1.20 1~5 3.47 1.22
Item 7 1~5 1~5 3.27 1.42 1~5 3.17 1.34 1~5 3.19 1.36
Item 8 1~5 1~5 3.34 1.41 1~5 3.17 1.38 1~5 3.20 1.39
Total 8~40 8~40 2441 8.33 8~40 25.17 8.69 8~40 25.01 8.6l

Abbreviation: HBPMAS, Home Blood Pressure Monitoring Adherence Scale.

treatment of end-stage renal disease (ESRD), so the mea-
surement results were representative and could reflect the
HBPM adherence of patients with CKD.

The HBPMAS showed good reliability for patients
with CKD. According to DeVellis, a Cronbach’s «
between 0.65 and 0.70 is the minimum acceptable value,
while between 0.70 and 0.80 is quite good, and between
0.80 and 0.90 is very good.?” The Cronbach’s a for our
scale was 0.906, while the split-half reliability was 0.947,
indicating that the internal consistency of the scale was
good. The test-retest reliability of the scale was 0.716
(>0.7),”” demonstrating that the scale has good cross-
time stability. Overall, the scale has good reliability and
the measurement results were consistent and stable.

The HBPMAS for patients with CKD also exhibited
good content validity, with the I-CVI for the eight items,
S-CVI/UA, and S-CVI/AVE all being 1.00 (I-CVI >0.78,
S-CVI/UA >0.8, and S-CVI/AVE >0.9 all indicate good
content validity).>* The good content validity of the scale
indicated that the content actually measured by the scale
was highly consistent with the content to be measured.
Exploratory factor analysis showed that the factor loading
values of the eight items in the scale were all >0.40, and
the cumulative variance contribution rate of common fac-
tors was 61.568%. The results of the confirmatory factor
analysis showed that X*/df was 2.949, RMSEA was 0.095,
and CFI was 0.970, indicating that the model fits well and
the questionnaire has good construct validity. These results
show that the scale has good validity and the measurement
results are accurate and reliable.

In addition to internal validity, external validity is also
an important factor regarding scale validity. Curtin et al
demonstrated that higher self-efficacy was associated with

increased self-management behaviours, including medica-
tion adherence, in patients with CKD,*! so in this study,
the Self-Efficacy for Managing Chronic Disease 6-item
Scale was used as the criterion. The results showed that
the HBPMAS had good criterion validity.

According to the guidelines and previous reports, about
60% of hypertensive patients performed HBPM, but the
accuracy of blood pressure measurement needs to be
improved.”>** However, the adherence of HBPM in
patients with CKD is still not explored in depth. This
study is the first to investigate the current situation of
HBPM adherence among CKD patients in China. The
results of this study showed that the regularity and accu-
racy of HBPM of CKD patients was as undesirable as that
in patients with hypertension. For the number of measure-
ments on each occasion, Liu et al showed that a third of
hypertensive patients only measured BP once on each
occasion.”” In this study, the score of item “I will take
the second measurement at an interval of 1-2 minutes”
was the lowest for both dialysis and non-dialysis patients,
which was in line with previous study on HBPM adher-
ence in hypertensive patients. Regarding attention points
during measurement, it was found that both dialysis and
non-dialysis patients did not score well on the item “I’ll
take a 5-minute break and then measure my blood pres-
sure”, which was consistent with Milot and colleagues’
study with hypertensive patients in which only about 50%
of patients took a 5-minute break before HBPM.>* This
suggests that health education related to HBPM for CKD
patients is in urgent need and the details of how to perform
BP measurement correctly should be strengthened during
patient education.
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In this study, patients’ adherence with HBPM was
investigated from two aspects: tracking the time of BP
monitoring, and correctly performing BP measurement,
which specified the details of HBPM adherence, and is
helpful for individual targeted guidance after assessment.
This scale helps to quantitatively evaluate patients’ adher-
ence to HBPM. It can be used in future in-depth analysis
of adherence behavior and blood pressure control, as well
as the association of long-term outcomes (such as cardio-
vascular events) in patients.

This study has several limitations. First, the HBPMAS is
a self-report scale; therefore, there may be reporting bias and
it is necessary to consider objective indicators of HBPM
adherence in future research. Second, although patients with
stage 1-5 CKD were enrolled, the participants were mainly
on haemodialysis, so the sample may not be sufficiently
representative of patients with CKD not undergoing dialysis
or those undergoing peritoneal dialysis. Moreover, investi-
gations were conducted only in two tertiary hospitals, which
may limit the wider applicability of the findings. In future
research, the representativeness of the included patients
(with all stages of CKD) should be improved.

Conclusion

The HBPMAS for patients with CKD compiled in this
study includes eight items with good reliability and valid-
ity, and the items are simple and easy to understand. The
instrument is suitable for clinical professionals to evaluate
HBPM adherence among patients, and it provides a means
of evaluation for intervention trials.

Relevance for Clinical Practice

This study provides a sensitive and reliable quantitative
assessment instrument for the specific adherence behavior
of HBPM. It is suitable for rapid evaluation of HBPM
behavior of CKD patients by medical personnel. Not only
that the content of the items can also be used for non-CKD
patients. During the clinical implementation of HBPM,
healthcare professionals can use this instrument to assess
patients” HBPM performance, and according to the eva-
luation results to give tailored guidance.
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