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Abstract

Objectives: This study evaluated the effect of implementing a hierarchical pharmaceutical ser-

vice pattern based on the knowledge–attitude–practice (KAP) intervention theory on patients

with systemic lupus erythematosus.

Methods: Eligible patients were randomly divided into an intervention or control group.

Pharmaceutical service classification criteria were formulated and used to provide patients

with differing levels of pharmaceutical services. The classification scores and KAP levels of

patients before and at various time points after the intervention were analyzed. The rates of

acute attacks and adverse reactions, related clinical test indices, and disease activity were eval-

uated in both groups.

Results: After 9 months of intervention, the proportions of first- and second-level services in

the intervention group declined by 14.43% and 3.94%, respectively, compared with the control

group, and the rates of acute attacks and adverse reactions declined by 18.26% and 12.43%,

respectively. The KAP level, clinical test indices, and disease activity were significantly different

between the groups.

Conclusion: Providing patients with systemic lupus erythematosus with pertinent hierarchical

pharmaceutical services based on the KAP theory was instrumental in changing patients’ behavior

and contributed to facilitating disease self-management, thus improving the quality of pharma-

ceutical services.
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Introduction

Systemic lupus erythematosus (SLE) is a
systemic autoimmune disease with a compli-
cated pathogenesis that is clinically character-
ized by multisystem and organ involvement
of the whole body, repeated relapses, and
remissions. If left untreated, SLE can rap-
idly cause irreversible damage to the organs
involved and even death.1,2 SLE treatment
should follow the principles of early-stage
and individualized treatment, the postpone-
ment of disease progression to the greatest
extent, the mitigation of organ damage, and
the improvement in the patient’s prognosis.
In the short term, SLE treatment aims to
control disease activity, improve clinical
symptoms, and reduce disease activity as
much as possible. In the long term, treat-
ment goals are to prevent and reduce relap-
ses, decrease adverse drug reactions, prevent
and control organ damage triggered by the
disease, achieve long-term persistent disease
remission, lower the case fatality rate, and
improve patients’ quality of life.3,4 Long-
term medication use, disease control, and
follow-up visits are ongoing processes; there-
fore, standardizing patients’ health manage-
ment behaviors is especially important.5–7

Pharmaceutical care intervention involves
providing patient education and counseling
services and identifying and solving drug-
related problems. Previous reports have con-
firmed the effectiveness of pharmaceutical
care in driving adherence to drug therapy
among patients with SLE, controlling the
disease, and improving patients’ quality of
life.8,9 However, data on the effectiveness

of pharmaceutical care intervention in
patients with SLE and the specific pattern
of patient management of SLE remain lim-
ited. In addition, a systematic review of the
impact of pharmaceutical interventions on
the clinical and economic outcomes of
patients with various diseases suggested
that rheumatic diseases including SLE have
not been the focus of pharmaceutical
interventions.10

Knowledge–attitude–practice (KAP)
intervention theory, a pattern that changes
human health-related behaviors, highlights
that individual behavior change can be
divided into three processes: knowledge
acquisition, belief generation, and behavior
formation. The intervention has achieved
significant effects in the prevention and man-
agement of various chronic diseases.11–14

The implementation of hierarchical pharma-
ceutical services can help pharmacists rapid-
ly identify key interventions, and the service
pattern has played a significant role in stan-
dardizing the content of and criteria for
pharmaceutical services for chronic dis-
eases.15,16 Therefore, providing patients
with SLE with hierarchical pharmaceutical
services based on KAP theory under the
guidance of the SLE hierarchical therapeutic
schedule is feasible and is predicted to be
beneficial.

Methods

Case collection

Patients receiving treatment for SLE at the
Rheumatology and Immunology Department
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from March 2019 to December 2019 who
fulfilled the eligibility criteria were identi-
fied and recruited into the retrospective
study. The inclusion criteria were patients
20 to 70 years of age who were diagnosed
with SLE in accordance with the 1997
revised American College of Rheumatology
criteria17 and who had been receiving medi-
cation for SLE for at least 1 month. The
exclusion criteria were an inability to under-
stand and express, cognitive impairment, or
a significant psychiatric disorder. We de-
identified all patient details. The reporting
of this study conforms to STROBE
guidelines.18

General patient information was collect-
ed and patients’ medical files were accessed.
KAP scores were obtained from the KAP
Questionnaire on Drug Use Behavior Risk
of Chinese Residents designed by the Science
and Technology Development Center of the
Chinese Pharmaceutical Society (shown in
the Supplement). The questionnaire included
three dimensions: knowledge, attitude, and
practice. The 5-point Likert scoring method
was used for each item. The total score of the
28 items in the knowledge dimension ranged
from 28 to 140 points, the score of the
11 items in the attitude dimension ranged
from 11 to 55 points, and the score of the
24 items in the practice dimension ranged
from 24 to 120 points. The SLE Disease
Activity Index-2000 (SLEDAI-2K) was
used as the measurement criterion for SLE
activity;19 a high score on this scale repre-
sents poor disease control. Scores were
accumulated according to recent 10-day con-
ditions: a score �15 meant severe activity; a
score of 10 to 14 represented moderate activ-
ity; a score of 5 to 9 denoted mild activity;
and a score of 0 to 4 signified no activity.

This study was approved by the
Committee on Medical Ethics of the First
Affiliated Hospital of Soochow University
(2019-090). Written informed consent was
obtained from all participants before enroll-
ment. Compensation claims or serious or

lasting side effects from this type of phar-
maceutical service have not been reported
in China.

Randomized grouping

An investigator not involved in the clinical
follow-up generated a random number table
(1:1 ratio) using STATA 12.0 software
(StataCorp LLC, College Station, Texas,
USA). Eligible patients were then random-
ized to the intervention or control groups
(Figure 1). Each patient was then followed
up individually for a period of 9 months
post-recruitment before completing the study.

Classification criteria and content

After forming the groupings, the pharma-
cist delivered pharmaceutical services at dif-
fering levels according to the drugs taken by
the patient and the KAP level, and made
dynamic adjustments based on changes
in patients’ treatment conditions. Specific
classification criteria are shown in Table 1.

During the treatment process, the phar-
macist provided pertinent hierarchical
pharmaceutical services to patients based
on the KAP theory. Services mainly con-
sisted of establishing a complete patient
file including general information and med-
ications taken (e.g., drug name, dosage,
delivery method), evaluating the patient’s
current KAP status, educating the patient
about the disease and drugs used to treat
the disease, cultivating belief, and guiding
behavior. After the level of pharmaceutical
services required by patients was deter-
mined, patients were provided with relevant
services for 9 months. The focal point and
frequency of services varied by level, as
shown in Table 1.

Clinical evaluation indices

Evaluation was conducted before the inter-
vention and 3, 6, and 9 months after the
intervention, and score changes across
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KAP dimensions were recorded. Patients’

classification scores were statistically ana-

lyzed and dynamically adjusted according

to their current status.
Patients were followed up 3, 6, and

9 months after the intervention. The occur-

rences of acute exacerbations and drug-related

adverse reactions during follow-up visits

were recorded and rates were calculated.
Patients’ clinical test indices and SLEDAI-

2K scale scores were collected before and

9 months after the intervention. Erythrocyte

sedimentation rate (ESR), C-reactive protein

(CRP), complement C3, and complement C4

Figure 1. Patient inclusion and attrition.
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served as observational indices for changes in
illness state and the therapeutic effect of treat-
ment. The SLEDAI-2K can comprehensively
reflect patients’ state of illness; disease activity
was evaluated by including the comprehen-
sive judgment of clinicians.

Statistical methods

Patients who returned questionnaires in
which 20% or more items were missing
were excluded from the data entry phase.
Statistical analysis was conducted using
SPSS 30.0 (IBM Corp., Armonk, NY,
USA) and P< 0.05 indicated that a differ-
ence was statistically significant. The nor-
mality of measurement data was evaluated
with the Shapiro–Wilk test. Two indepen-
dent sample t-tests were adopted and data
that followed a normal distribution were
expressed as the mean� standard deviation.
Enumeration data were described using fre-
quency or percentage and chi-square tests
were performed. Pearson analysis was
applied for correlations. Analysis of vari-
ance for repeated measurements was used
to investigate the variation of clinical eval-
uation indices in the various scales.

Results

Patient identification and attrition

The patient flow is illustrated in Figure 1.
A total of 320 patients—156 and 164 in the
intervention and control groups,
respectively—were ultimately analyzed in
this study, with a sample loss rate of 20%.
Baseline data for the two groups are shown
in Table 2. Patients in the two groups were
not significantly different in age, sex, and
disease duration.

KAP score

As shown in Table 3, the patients in the two
groups were not significantly different in any
KAP dimension before the intervention.T
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After 3, 6, and 9 months of the intervention,

significant differences were observed

between the groups in each KAP dimension

score at each time point (P< 0.01). The time

effect was statistically significant (P< 0.01).

Specifically, when intervention factors were

not considered, each KAP dimension score

changed over time. The difference in group-

ing effect between the two groups was statis-

tically significant. Specifically, when the time

Table 2. Analysis of basic information.

Characteristics

Intervention group

(n¼ 156)

Control group

(n¼ 164) t/v2 P

Age (years) 44.39� 13.95 42.24� 13.65 1.395 0.164

Sex 0.257 0.612

Male 21 19

Female 135 145

Mode of payment 5.667 0.059

Medicare 43 29

Self-pay 112 135

Educational level 1.328 0.515

Elementary education and below 41 51

Secondary education 68 62

Tertiary education and above 47 51

Disease duration (months) 3.507 0.173

�6 39 51

6–36 42 51

�36 75 62

Drug combination 4.20� 1.32 4.06� 1.28 0.992 0.322

t: statistic of the t-test; v2: statistic of the chi-square test.

Table 3. Analysis of variance results by KAP Dimension of the two groups before and after intervention.

Main item 0 months 3 months 6 months 9 months

time

F

group

F

Time�
group

F

Knowledge dimension

Intervention group 89.21� 19.68 66.53� 16.31 52.66� 11.14 49.06� 14.43 676.17** 144.41** 146.20**

Control group 89.62� 16.51 86.76� 16.06 79.40� 10.96 72.30� 14.28

t 0.202 11.170 21.641 14.477

P 0.840 <0.001 <0.001 <0.001

Attitude dimension

Intervention group 38.74� 5.26 33.90� 4.77 30.90� 5.28 29.36� 7.31 369.70** 35.64** 43.78**

Control group 38.77� 5.11 37.54� 5.23 35.85� 4.98 33.49� 4.98

t 0.053 6.501 8.638 5.919

P 0.958 <0.001 <0.001 <0.001

Practice dimension

Intervention group 79.86� 27.66 64.26� 20.52 58.26� 19.12 55.83� 19.30 116.60** 28.43** 77.48**

Control group 78.24� 26.91 77.32� 22.86 76.41� 20.39 73.49� 20.08

t 0.533 5.371 8.201 8.923

P 0.594 <0.001 <0.001 <0.001

**P< 0.01; t: statistic of the t-test.
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factor was not considered, patients in vari-

ous groups obtained different scores in each

KAP dimension (P< 0.01). The time effect

of each KAP dimension and the grouping

effect interacted with one another in both

groups (P< 0.01).

Classification scores

Before the intervention, the proportions of

patients at different intervention levels in the

two groups were not significantly different.

The proportions of level I services in the

intervention group after 6 and 9 months of

the intervention declined by 13.43% and

14.43%, respectively, and those of level II

services declined by 3.30% and 3.94%,

respectively. The differences between

the groups were statistically significant

(P< 0.01). Results are shown in Table 4.

Rates of acute attacks and adverse

drug reactions

In the initial 3-month intervention period,

the rates of acute attacks and adverse drug

reactions in the two groups were not signif-

icantly different. The rates of acute attacks

in the intervention group were reduced by

11.15% and 18.26% after 6 and 9 months

of the intervention, respectively, and

adverse drug reaction rates were reduced

by 11.99% and 12.43%, respectively.

Differences with the control group were sta-

tistically significant (P< 0.05). The results

are listed in Table 5.

Clinical therapeutic effect

The two groups were not significantly dif-

ferent in the rates of abnormal clinical test

indices and SLEDAI-2K scores before the

intervention. After 9 months of the interven-

tion, the levels of ESR, CRP, complement

C3, complement C4, and disease activity of

both groups improved, and the differences

were statistically significant (P< 0.05). The

results are displayed in Table 5.

Discussion

The focus of pharmaceutical care is to solve

potential or actual medication problems

during the process of medication consulta-

tion or education. Inspired by the graded

diagnosis and treatment scheme, pharma-

cists in our hospital formulated graded

pharmaceutical care standards and content

for patients with SLE based on daily phar-

maceutical care work, KAP intervention

theory, and clinical practice. This allowed

the implementation of systematic, real-

time, and continuous pharmaceutical care

for patients. The service consisted of three

processes including disease and drug educa-

tion, belief cultivation, and behavior guid-

ance; specific content and the frequency of

implementation of each level and project

were defined based on these processes.

The adjustment of the pharmaceutical inter-

vention plan was primarily based on the

patient’s grading score. Pharmacists identi-

fied and focused on patients with SLE who

Table 4. Patients’ classification scores before and after intervention.

Months after

intervention

Intervention group (n¼ 156) Control group (n¼ 164)

v2 PLevel I Level II Level III Level I Level II Level III

0 53 91 12 55 92 17 0.705 0.703

3 32 103 21 53 94 17 5.824 0.054

6 19 85 52 42 89 33 12.819 0.002

9 18 83 55 40 88 36 12.266 0.002

v2: statistic of the chi-square test.
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were at risk for acute attacks, upgraded or

downgraded the adjustment according to

the step treatment plan, and implemented

an intervention to enhance disease control

and reduce the risk of acute attacks in these

patients.
Before the intervention, approximately

three-quarters of patients had limited infor-

mation (e.g., medication purpose, necessary

precautions, and possible adverse reactions)

about the drugs they were taking. Moreover,

most patients were receiving several types of

medications and often needed dose adjust-

ments that resulted in poor compliance

behaviors such as drug omission or self-

withdrawal. After the intervention, patients

had a clear understanding of their medica-

tion situation and also had confidence that

they could overcome the disease; conse-

quently, medication compliance was signifi-

cantly improved among patients. In

addition, the pharmacists participating in

the study mastered the standards and con-

tent of graded pharmaceutical care and

improved the quality and efficiency of the

pharmaceutical care that they provided.
The standards and content in this study

allowed a preliminary exploration of the

graded pharmaceutical care model. This stan-

dardization facilitated implementation in the

field of pharmaceutical care for patients

with SLE, promoted the improvement and

homogenization of pharmacists’ professional

technical competence and pharmaceutical

care ability, and provided new ideas for the

management of other chronic diseases.

Table 5. Evaluation of clinical therapeutic effect before and after intervention.

Main item

Intervention group

(n¼ 156)

Control group

(n¼ 164) t/v2 P

Acute attack (%)

0–3 months 53.84 55.49 0.087 0.768

3–6 months 33.97 45.12 4.151 0.042

6–9 months 25.64 43.90 11.719 0.001

Adverse drug reactions (%)

0–3 months 64.74 64.02 0.018 0.893

3–6 months 41.67 53.66 4.608 0.032

6–9 months 32.69 45.12 5.189 0.023

ESR (abnormality rate, %)

0 months 63.46 66.46 0.317 0.574

9 months 21.79 31.70 3.997 0.046

CRP (abnormality rate, %)

0 months 59.61 56.70 0.279 0.598

9 months 17.31 26.83 3.958 0.047

C3 (abnormality rate, %)

0 months 53.85 50.61 0.336 0.562

9 months 14.74 23.78 4.647 0.031

C4 (abnormality rate, %)

0 months 48.72 46.95 0.100 0.752

9 months 18.59 28.66 4.476 0.034

SLEDAI-2K

0 months 10.51� 5.10 10.59� 5.08 0.138 0.890

9 months 4.69� 3.24 7.00� 3.94 5.720 <0.001

ESR: erythrocyte sedimentation rate; CRP: C-reactive protein; SLEDAI-2K: SLE Disease Activity Index-2000; C3: com-

plement C3: C4: complement C4; t: statistic of the t-test; v2: statistic of the chi-square test.
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Our study had some shortcomings. The

study was single-blind because blinding

pharmacists who performed the pharma-

ceutical intervention was impossible.

However, we stipulated that pharmacists

who participated in the intervention not

contribute to data collection or analysis.

Pharmacists who participated in data col-

lection and analysis were unaware of the

grouping of patients. In addition, the inter-

vention time in this study was relatively

short; follow-up time should be extended

to further investigate the long-term impact

of this pharmacologic intervention mode on

disease control, prognosis, and the self-

management ability of patients with SLE.

Conclusion

The correlation analysis of KAP level and

risk perception, disease activity, and organ

damage may provide a reference for formu-

lating the content and standards of hierarchi-

cal pharmaceutical services and can deliver a

convenient, effective, and specific tool for

patient management of SLE. Investigating

the effect of implementing hierarchical phar-

maceutical services for patients with SLE

may contribute new ideas to the implementa-

tion of SLE patient management patterns.
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