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A B S T R A C T

Objective: The aim of this study was to evaluate the effects of whole process management model interventions
based on information system benefits reported by patients with cancer pain.
Methods: We performed a quantitative, prospective nonrandomized controlled design from June to October 2020.
A total of 124 cancer patients with pain were enrolled. Patients in the experimental group received a whole
process management model intervention based on an information system compared to the control group who
received routine cancer pain management. Data were collected at baseline and after a four-week follow-up, acting
as a test-retest control. The primary outcome was pain management quality, which was measured using the
American Pain Society Patient Outcome Questionnaire-Chinese version (APS-POQ-C). Secondary outcomes were
patient-related attitudinal barriers and analgesic adherence. The Barrier Questionnaire (BQ) and a single-item
questionnaire were used. Chi-square tests were used to compare the pain intensity and analgesic adherence, in-
dependent sample t-test and Mann–Whitney U test were performed to test the differences in the pain management
quality and patient-related attitudinal barriers between control and experimental groups.
Results: Baseline characteristics and outcomes of the participants did not differ significantly (P > 0.05). Primary
outcomes were changes in four aspect of the quality of pain management (APS-POQ-C) between the two groups
(P < 0.05). Patients in the whole process management group reported significantly better pain control and
perception of care than the control group. With respect to secondary endpoints, a significant difference in favor of
the experimental group was found for barriers (P < 0.05) and medication adherence (60.0% vs. 40.0%; P < 0.05)
after the interventions.
Conclusions: The whole process management of patients with cancer pain effectively improves patient-reported
quality of pain management, reduces patient-perceived barriers, enhances patient adherence to analgesic drugs
and is worthy of clinical application.
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Introduction

Pain is one of the most prominent symptoms faced by cancer patients.
As early as 1986, the World Health Organization (WHO) issued guide-
lines for the treatment of cancer pain,1 which provided a basis for stan-
dardized diagnosis and treatment of cancer pain. Despite increased
attention to its assessment and management, pain continues to be a
prevalent symptom in cancer patients. A published meta-analysis sug-
gested that pain prevalence rates among cancer patients were substantial
but variable: 39.3% reported pain following curative treatment, 55%
during anticancer treatment, and 66.4% in advanced, metastatic, or
terminal stages of the disease.2 Furthermore, pain relief of outpatients
with cancer pain is unsatisfactory.3–6

In recent years, although palliative care centers providing standard-
ized pain treatment have been established in many provinces and cities in
China, compared to the growing population of cancer patients in China,
they are still quite scarce.7 In addition, there are still many deficiencies in
the standardized implementation of cancer pain assessment, treatment
and nursing, including insufficient patient education and public educa-
tion, misunderstanding and worry about opioid addiction and drug side
effects, resulting in low compliance with analgesic drugs, and patients
taking drugs not following the doctor's advice.8 For these reasons, good
pain management outcomes in out-of-hospital scenarios are difficult to
achieve.

Pain management has focused on information support and feedback
from outpatients with pain now. In addition to telephone and home visit,
online education focusing on pain and analgesic drug management has
emerged to overcome patient-related barriers, and online consultation
has emerged to strengthen communication between patients and health
professionals through WeChat or email based on the popularization and
application of electronic information technology.9,10 Olden Menger WH
et al. further integrated the functions of different modules through an
internet application that contained a pain diary, eConsult, and patient
pain education and realized the online docking of patients and nurses to
meet the different needs of patients with cancer pain.11 Hochstenbach
LM et al. confirmed the feasibility of mobile and web-based interventions
to support self-management in outpatients with cancer pain by daily
monitoring, graphical feedback, education, and advice by means of a
mobile application for patients and a web application for nurses.12

Regular follow-up of discharged cancer pain patients based on the elec-
tronic follow-up system effectively improved the degree of pain relief,
medication compliance and satisfaction.13,14 The above out-of-hospital
management models have provided some help for patients with pain
after discharge, but there are still deficiencies, such as a lack of discharge
referrals for cancer patients with pain, interruption of professional sup-
port for some patients, inability of follow-up health professional to
formulate targeted follow-up plan, and lack of support of continuous
diagnosis and treatment information in the evaluation and guidance of
follow-up. The lack of admittance criteria and clear-cut job responsibility
for follow-up resulted in hard to control follow-up efficiency, and a high
missed follow-up rate occurs due to discontinuous follow-up after
discharge.

The Symptom Management Theory (SMT) is a middle range model
illustrating a multidimensional process of symptom management. It was
initially published as the UCSF Symptom Management Model (SMM) in
1994 as a collaborative effort by members of the Symptom Management
Faculty Group at the University of California at San Francisco School of
Nursing.15 The updated versions of the UCSF Symptom Management
Model were published in 2001,16 2008 and was renamed the SMT.17 The
SMT includes three components of symptom management: the symptom
experience, symptom management strategies, and outcomes.16 The di-
mensions of nursing science, which the person, health and illness, and
environment dimensions included，were added update to depict the
context in which the symptom management process occurs.16

So far, no research finding of changing the current situation of
disconnection between discharge and hospitalization for pain
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management in recent reporting in China. Considering the important role
of pain management and the lack of systematic pain management model,
we aimed to address this issue. The progress of information management
provided us new ideas for pain management, after referring to papers
widely home and abroad about follow-up methods (models) for out-of-
hospital management,9–14 the study build a new whole process man-
agement model of cancer pain patients from inpatient, to outpatient, to
home, aimed to change the existing fragmented management model, and
further improve the management connotation of each stage. Based on the
SMT, the conceptual framework of the research was constructed
(Figure 1). It was hypothesized that after the whole process management
model interventions, thereby improving pain control, overcoming exist-
ing barriers and compliance with analgesic drugs in cancer patients with
pain.

Methods

Study design

A quantitative, prospective nonrandomized controlled design was
used to evaluate the effect of the whole process management model in
cancer patients with pain. This study enrolled 124 patients undergoing
cancer pain treatment with data collected from June to October 2020.
This study was approved by the Beijing Cancer Hospital Ethical Com-
mittee (Approval No. 2019KT96).

Participants

This study was conducted in a grade three comprehensive cancer
hospital in Beijing, China. Purposive sampling was used. One hundred
and twenty-four patients were screened for this study (Figure 2). The
inclusion criteria were 1) patients who were pathologically diagnosed
with malignant tumors; 2) age�18; 3) requiring taking opioids orally to
control the cancer pain; 4) voluntary participation in this study and
signed informed consent; 5) and patients or their caregivers had
smartphones. The exclusion criteria were 1) patients can not cooperate
with the investigation due to physical weakness; 2) patients with pain
caused by surgery; and 3) patients or caregivers who could not master
the use of this follow-up information system after guidance. Drop-out
criteria included 1) patients who died during the follow-up period; 2)
patients with newly emerging major disease in addition to the cancer or
chemotherapy side effects during the follow-up period and could not be
followed up; 3) patients who received surgical treatment during the
follow-up period; and 4) patients who stopped taking opioids for more
than two weeks after discharge, because of the specificity of the treat-
ment, such as patients received interventional therapy. The patients
before implementation of the whole process management model were
selected as the control group, and the patients after the implementation
of the whole process management model were recruited as experi-
mental group.

Research intervention

Nurse training
In order to ensure the homogeneity of the whole process of cancer

pain management in all departments, the Nursing Department held head
nurse and clinical nursing teaching staff meeting about the whole process
management system and process at the hospital level. And then, head
nurse and clinical nursing teaching staff trained the nurses in their own
departments using the same courseware.

Pain management of the patient with cancer pain
Hospitalization: Both groups of patients received usual care during

hospitalization, including pain screening, assessment and recording by
the nurse; teaching patients to take analgesics correctly, prevent and
observe adverse reactions of analgesic drugs; providing pain education;
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and giving guidance for medical support services provided by pain clinic
before discharge.

Discharge preparation:
For the patients in control group: the nurse told the patient to take

analgesic on time after discharge. If the patient had any problems about
pain that cannot be solved at home, they would go to the pain clinic for
treatment.

For the patients in experimental group: (1) the whole process manage-
ment information system was developed and constructed by Nursing
Department and Information Center. The functional modules of the whole
process management model are detailed in Figure 3. Nurses completed the
discharge preparation and out-of-hospital management through the system.
The components of the whole process management model are detailed in
Figure 4. (2) A comprehensive pain assessment was performed and patients
with pain were referred to the pain clinic through the system before
discharge by a charge nurse. (3) Beizhouyun medical records is an appli-
cation developed by the hospital. It is used for registered patients tomake an
appointment for examination, on-line follow-up, medical record manage-
ment and so on. Pain management is one of the application programs that
serves as the patient terminal for the whole process management. Then, the
Nursing Department has developed a brochure for patients' use of pain
management application. Before the patients were discharged from the
hospital, the charge nurse guided the patients to download the beizhongyun
medical records face to face in the ward according to the brochure, and told
the patients how to use the pain management program, including
completing pain diaries, online consultations and online learning. In the
case of patients without smart phones, we would also conduct synchronous
training for the main caregivers who use smart phones, and issue the bro-
chures for patients and their families to further review.

Out-of-hospital management:

(1) A trained nurse handled follow-up through information system for
cancer patients with pain whose main responsibilities were as
follows:
Symptom 
experience 

Outcomes 

Person 

s

Environment 

Figure 1. Conceptual framework for the study of evaluatin
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I. Perform follow-up on schedule, including receiving patients
referred from the ward, checking the pain assessment records
before discharge, and making the follow-up plan. Patients
with pain intensity measured by NRS score >3 and/or 24-h
breakthrough pain >3 times in the past 24 h were scheduled
for telephone follow-up within 3 days, and patients with sta-
ble pain control were scheduled within seven days. Follow-up
records were generated.

II. Early warning follow-up. The information system had a set
threshold value of early warning, such as NRS score of basic
pain intensity>3 points and/or 24-h burst pain>3 times and/
or serious adverse reaction of opioids in the pain diary
uploaded by patients at home. The system sends an automatic
reminder, and then the nurses call the patient in a timely
manner, perform a comprehensive assessment, identify the
problems and provide advice.

III. The nurse checked the eConsult module every day, combined
with the patients' pain diary and follow-up records and
answered questions related to pain management in a timely
manner online while the patient was at home.

IV. According to common pain-related problems identified during
follow-up, online pain education materials were made avail-
able for all patients. The primary topics included how to use
the NRS scale to evaluate pain intensity, common analgesic
drugs and precautions, identification and treatment of com-
mon adverse reactions to opioids, such as constipation, nausea
and vomiting, common nondrug interventions, common con-
cerns and misconceptions related to pain treatment, etc.
(2) Cancer patients with pain at home can use a pain management
program on their mobile phones to report their pain and
communicate with medical staff.

I. Pain diary: Patients with unstable pain control were encour-

aged to keep the pain diary every day. If the pain intensity, the
number of breakthrough pain occurrences and the side effects
Components of 
ymptom management 

strategies 

Health &Illness 

g a whole process management model.
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in the pain diary exceeded the warning threshold, a follow-up
by the nurse was performed in a timely manner.

II. Online consultation: If cancer patients with pain had pain-
related problems at home, they can consult the pain
specialist nurse through the eConsult module online.

III. Pain education: Patients were encouraged to check and learn
pain self-management knowledge through the pain education
module on their mobile phones.
Operationalization and measurement of variables

The survey was divided into two parts. The first part was de-
mographic and clinical data, including age, gender, place of residence,
employment status, personal monthly income, marital status, educational
status and primary caregiver. Cancer diagnosis and stage information
were extracted from the medical records.

The second part was instruments for outcomes. The primary outcome
was pain management quality, which was measured using the American
Pain Society Patient Outcome Questionnaire-Chinese version (APS-POQ-
C). High-quality pain management is defined as having several features,
Figure 2. Flow chart of patie
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appropriate ongoing assessment, interdisciplinary, collaborative care
planning that includes patient input; appropriate treatment that is effi-
cacious, cost-conscious, culturally and developmentally appropriate, and
safe; and access to specialty care as needed were all included.18 Sec-
ondary outcomes were patient-related attitudinal barriers and analgesic
adherence. Patient-related attitudinal barriers based on misinformation
or misconceptions in cancer pain and its management are viewed as
critical barriers.19 Barrier Questionnaire (BQ) was used for measurement
of patient-related attitudinal barriers. The WHO defines adherence to
long-term therapy as “the extent to which a person's behavior—taking
medication, following a diet, and/or executing lifestyle changes—
corresponds with agreed recommendations from a health care pro-
vider”.20 In this study, analgesic adherence was surveyed by a single-item
questionnaire.

The American Pain Society Patient Outcome Questionnaire (APS-
POQ) was developed in 199121 and revised twice.18 The latest version of
the APS-POQ was released in 2010. The APS-POQ-R is a validated in-
strument designed for use in adult hospital pain management quality
improvement activities. Yu WH22 translated this version into Chinese
(APS-POQ-C) to investigate pain management quality in Chinese patients
nts enrolled in the study.
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Figure 3. Functions of the whole process management information system.

Nurse

Figure 4. The whole process management model for cancer patients with pain.
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with cancer pain. The questionnaire consists of 21 items (18 core items)
using 0–10 numeric rating scales. It measures 6 dimensions of quality,
including pain intensity, sleep interference, activity interference, affec-
tive experiences (emotional), pain management-related side effects and
perception of pain care. Testing in 153 patients supported the internal
consistency of instrument subscales and construct validity (Cronbach α of
0.735). The total content validity of the scale was 0.98, and the content
validity of each item ranged from 0.82 to 1.00.

Patient-related attitudinal barriers were measured using the Barriers
Questionnaire-Chinese (BQ-C). The Barriers Questionnaire is a 27-item
self-reported instrument developed by Ward and her colleagues23 in
1993 designed to measure the extent to which patients endorse eight
beliefs about reporting cancer pain and using analgesics, which act as
barriers to pain management. Items are rated using 0 (do not agree at all)
to 5 (agree very much) Likert scales. Subscale and total BQ-C scores,
calculated as the means of the individual items, range from 0 to 5. The
higher the score, the more negative the beliefs were. Lu YH24 translated
92
this scale into Chinese to investigate patient-perceived barriers in China.
Some factors involved were not considered to be barriers by Chinese
patients because of Chinese culture and drug control policies or strate-
gies, so the instrument was adapted to 10 items. The validity and reli-
ability of the BQ and the BQ-C are both well established.

A single self-reported item was used to investigate analgesic adher-
ence. Analgesic adherence was identified if patients regularly took opi-
oids following prescriptions. Nonadherence behaviors included
forgetting to take the medicine, taking a lower/higher dose of the med-
icine than recommended, and discontinuing the medicine without orders
within two weeks.

Procedures

Pain intensity was the primary outcome of this study. Agboola et al.25

found that the difference in the average pain score between the experi-
mental group and the control group was 1.5 points, and the standard



Table 1
Participant characteristics (N ¼ 100).

Characteristics Experimental
group

Control
group

t/χ2 P

Age [years, mean � SD
(Min-Max)]

56.32 � 10.21
(39–72)

59.88 � 9.93
(28–84)

1.767 0.080b

Gender 2.778 0.096a

Female 22 (44.0) 14 (28.0)
Male 28 (56.0) 36 (72.0)

Cancer diagnosis 8.296 0.212c

Lung cancer 26 (52.0) 19 (38.0)
Esophageal cancer 3 (6.0) 3 (6.0)
Gastric cancer 5 (10.0) 6 (12.0)
Hepatobiliary and
pancreatic cancer

8 (16.0) 7 (14.0)

Colorectal cancer 3 (6.0) 7 (14.0)
Head and neck cancer 0 (0.0) 5 (10.0)
Others 5 (10.0) 3 (6.0)

Stage of disease 2.216 0.647c

I 0 2 (4.0)
II 1 (2.0) 2 (4.0)
III 6 (12.0) 5 (10.0)
IV 43 (86.0) 41 (82.0)

Local city 0.053 0.817a

Yes 38 (76.0) 37 (74.0)
No 12 (24.0) 13 (26.0)

Employment status 5.916 0.052a

Employed 16 (32.0) 6 (12.0)
Unemployed 9 (18.0) 13 (26.0)
Retired 25 (50.0) 31 (62.0)

Personal monthly income 3.401 0.334a

<￥1000 12 (24.0) 15 (30.0)
￥1000–4999 26 (52.0) 22 (44.0)
￥5000–9999 8 (16.0) 12 (24.0)
�￥10,000 4 (8.0) 1 (2.0)

Marital status 1.604 0.678c

Unmarried 0 1 (2.0)
Married 46 (92.0) 47 (94.0)

Divorced/Widowed 4 (8.0) 2 (4.0)
Education 2.054 0.726a

Primary school or less 7 (14.0) 5 (10.0)
Junior high school 13 (26.0) 14 (28.0)
Senior high school 14 (28.0) 17 (34.0)
Junior college 7 (14.0) 9 (18.0)
College or greater 9 (18.0) 5 (10.0)

Primary caregivers 0.617c

Immediate family 47 (94.0) 49 (98.0)
Nonimmediate family 3 (6.0) 1 (2.0)

a Chi-square test.
b Independent sample t-test.
c Fisher's exact test.

Table 2
Comparison of pain intensity pre- and postintervention.

Pain intensity Preintervention [n (%)] Postintervention [n (%)]

Complete
pain relief

Incomplete
pain relief

Complete
pain relief

Incomplete
pain relief

Experimental
group (n ¼ 50)

20 (40.0) 30 (60.0) 43 (86.0) 7 (14.0)

Control group
(n ¼ 50)

23 (46.0) 27 (54.0) 28 (56.0) 22 (44.0)

χ2 0.367 10.928
P 0.545 0.001

Complete pain relief was defined as 0–3 points (Numerical Rating Scale, NRS)
average pain and �3 times breakthrough pain in the past 24 h.

H. Yang et al. Asia-Pacific Journal of Oncology Nursing 9 (2022) 88–96
deviation of the average pain score was 2.5 points. According to the
sample size calculation formula, N ¼ ［Zα／2 þ Zβ］ σ／δ]2, ɑ ¼ 0.05,
and power of test (1-β) 80%, the sample size was equal to approximately
44. Considering the inefficiency of 20%25 of the questionnaires, the
minimum sample size was 55 in each group.

Data collection

The investigators explained in detail the purpose of this study and
obtained informed consent from all participants. For patients who agreed
to participate in this study but did not have or know how to use smart
phones, we explained in detail and obtained informed consent from the
primary caregivers (A. daily care duration �4 h; B. continuous care >1
month after discharge). Data were collected at two time points, the day
before the first discharge after inclusion in the study and at the 4-week
follow-up. The questionnaires were completed independently by pa-
tients, except for disease-related information, which was completed by
the researchers after referral to the medical records. Considering the
impact of COVID-19, the investigators contacted the patients by tele-
phone to ask the patients to complete the questionnaires after 4 weeks of
follow-up. If the patient couldn't participate in the face-to-face investi-
gation, with the permission of the patient, the investigator asked the
patient about the content of the questionnaire and filled in the options
that the patient answered. When the patient's contact information was
changed, the investigator found the patient by contacting the primary
caregiver, but the primary caregiver did not participate in the answering
process. If greater than 10% of the options were not filled out, the results
were considered invalid.

Data analysis

Statistical analysis was performed using IBM SPSS Statistics for
Windows, Version 19.0. Descriptive statistics were used to describe the
demographic characteristics and study variables based on the level of
measurements. Chi-square tests and Fisher's exact test were used to
compare control and experimental group-related participant charac-
teristics and counting data of outcomes. The quantitative data of out-
comes were tested for normality prior to the statistical analysis.
Independent sample t-test was used to examine differences between the
control and experimental groups at baseline and after the intervention.
If the data belonged to non-normal distributions data, P50 (P25, P75)
were used to describe the distribution of the data, Mann–Whitney U
test was performed for analysis among groups at the two measurement
points.

Results

Participant characteristics

The total number of participants who were surveyed at the first point
was 124, and the final sample of 100 participants recruited (Table 1),
with a completion rate of 80.65%. Completion rates among the experi-
mental and control groups were 84.75% (50/59) and 76.92% (50/65),
respectively. The average age of the participants was 58.10 years, with a
standard deviation of 10.18 years, and 64 were men (64.0%). Fifty par-
ticipants received whole process pain management, and 50 participants
served as a control group. An overview of each group is described in
Table 1.

Pain management quality

There were no differences between pain intensity in the control and
experimental groups before the intervention (χ2 ¼ 0.367, P ¼ 0.545)
[Table 2]. After the intervention, the Chi-squared test demonstrated that
there was a significant difference between the two groups (χ2 ¼ 10.928,
93
P ¼ 0.001) [Table 2]. Independent sample t-test or Mann–Whitney U test
was used for the other aspects of the APS-POQ-C. In both the control and
experimental groups, the mean score of each aspect ranged from 1.66
(SD ¼ 1.61) to 5.29 (SD ¼ 1.81). There were no differences between the



Table 3
Comparison of interference with function, affective experiences, side effects and perceptions of care pre- and postintervention.

Preintervention
(mean � SD)

ta P Postinterventionb

[P50 (P25, P75)]
Zc P

Sleep interference 0.000 1.000 �2.853 0.004
Experimental group (n ¼ 50) 3.33 � 2.51 0.00 (0.00, 0.00)
Control group (n ¼ 50) 3.33 � 2.46 0.00 (0.00, 2.25)

Activity interference 0.362 0.718 �1.490 0.136
Experimental group (n ¼ 50) 3.53 � 2.14 0.00 (0.00, 1.00)
Control group (n ¼ 50) 3.70 � 2.54 0.00 (0.00, 2.63)

Affective experiences
(emotional)

0.811 0.419 �4.691 0.000

Experimental group (n ¼ 50) 3.35 � 2.27 0.00 (0.00, 0.50)
Control group (n ¼ 50) 3.72 � 2.29 1.38 (0.00, 3.31)

Side effects �0.391 0.697 �1.712 0.087
Experimental group (n ¼ 50) 1.77 � 1.28 0.60 (0.00, 1.35)
Control group (n ¼ 50) 1.66 � 1.61 1.10 (0.30, 1.80)

Perceptions of pain care �1.094 0.277 �5.077 0.000
Experimental group (n ¼ 50) 5.29 � 1.81 6.25 (4.94, 7.56)
Control group (n ¼ 50) 4.87 � 2.03 4.00 (3.00, 5.00)

a The pre-intervention data accorded with normal distribution, independent sample t-test was performed.
b the post intervention data belonged to non-normal distributions data, P50 (P25, P75) were used to describe the distribution of the data.
c Mann-Whitney U test was performed.
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two groups before intervention (P > 0.05). After the intervention, the
Mann–Whitney U test found that there were differences in three aspects
between the two groups [Table 3].

Patient-related attitudinal barriers

In both the control and experimental groups, the scores of patient-
related attitudinal barriers toward cancer-related pain were 2.25 (1.38,
3.30) and 1.65 (0.98, 3.03), respectively (Z ¼ �1.386, P ¼ 0.167). After
Table 4
Comparison of each item of patient-related attitudinal barriers to pain management

Preintervention
[P50 (P25, P75)]

Za

Uncontrol �0.068
Experimental group (n ¼ 50) 3.00 (0.00, 4.00)
Control group (n ¼ 50) 3.00 (0.00, 4.25)

Addiction �1.863
Experimental group (n ¼ 50) 3.00 (0.00, 4.00)
Control group (n ¼ 50) 0.00 (0.00, 4.00)

Side effects �0.881
Experimental group (n ¼ 50) 3.00 (0.00, 4.00)
Control group (n ¼ 50) 2.00 (0.00, 4.00)

Physiological dependence �1.253
Experimental group (n ¼ 50) 2.00 (0.00, 4.00)
Control group (n ¼ 50) 3.00 (0.00, 4.00)

Pain endurance �1.451
Experimental group (n ¼ 50) 3.00 (0.00, 4.00)
Control group (n ¼ 50) 2.00 (0.00, 4.00)

Be good patients �0.871
Experimental group (n ¼ 50) 3.00 (1.75, 5.00)
Control group (n ¼ 50) 3.00 (0.00, 5.00)

Tolerance �1.024
Experimental group (n ¼ 50) 3.50 (2.00, 5.00)
Control group (n ¼ 50) 3.00 (0.00, 5.00)

Distraction of physicians �1.247
Experimental group (n ¼ 50) 0.00 (0.00, 2.00)
Control group (n ¼ 50) 0.00 (0.00, 0.50)

Availability of opioids �0.166
Experimental group (n ¼ 50) 0.50 (0.00, 5.00)
Control group (n ¼ 50) 1.50 (0.00, 5.00)

Economic worries �0.665
Experimental group (n ¼ 50) 0.00 (0.00, 2.00)
Control group (n ¼ 50) 0.00 (0.00, 3.00)

Total BQ-C score �1.386
Experimental group (n ¼ 50) 2.25 (1.38, 3.30)
Control group (n ¼ 50) 1.65 (0.98, 3.03)

a Mann–Whitney U test.
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the intervention, the Mann–Whitney U test found that there were dif-
ferences between all items as well as the total BQ-C score between the
two groups [Table 4].

Analgesic adherence

After the intervention, more than half of patients (60.0%) took an-
algesics in complete order in the experimental group, which was different
from the control group (40.0%) [Table 5].
pre- and postintervention.

P Postintervention
[P50 (P25, P75)]

Za P

0.950 �4.686 0.000
0.00 (0.00, 0.00)
0.50 (0.00, 4.25)

0.063 �3.452 0.000
0.00 (0.00, 2.00)
3.00 (0.00, 5.00)

0.382 �3.728 0.000
0.00 (0.00, 2.00)
3.00 (0.00, 5.00)

0.212 �2.252 0.031
0.00 (0.00, 0.00)
0.00 (0.00, 0.00)

0.147 �2.708 0.007
0.00 (0.00, 2.00)
2.00 (0.00, 4.00)

0.387 �3.248 0.001
0.00 (0.00, 0.00)
0.00 (0.00, 1.25)

0.310 �3.491 0.001
0.00 (0.00, 0.00)
0.00 (0.00, 0.00)

0.216 �2.667 0.008
0.00 (0.00, 0.00)
0.00 (0.00, 0.00)

0.871 �2.620 0.008
0.00 (0.00, 2.00)
1.50 (0.00, 4.00)

0.510 �2.282 0.023
0.00 (0.00, 0.00)
0.00 (0.00, 0.00)

0.167 �5.493 0.000
0.40 (0.08, 0.80)
1.35 (0.70, 2.03)



Table 5
Comparison of analgesic adherence pre- and postintervention.

Analgesic adherence Preintervention [n (%)] χ2a P Postintervention [n (%)] χ2a P

Adherence Nonadherence Adherence Nonadherence

Experimental group (n ¼ 50) 22 (44.0) 28 (56.0) 0.372 0.542 30 (60.0) 20 (40.0) 4.000 0.046
Control group (n ¼ 50) 19 (38.0) 31 (62.0) 20 (40.0) 30 (60.0)

a Chi-square test.
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Discussion

In China, current pain management focuses on management during
hospitalization. The relevant needs of pain management of patients after
discharge cannot be met due to remote residence, difficulties in seeking
medical treatment due to COVID-19, and the lack of pain management
professionals in community health centers.

The whole process management model based on the information
system had the following advantages. First, reasonably using mobile
nurse stations and electronic nursing systems changed the current situ-
ation of disconnection between discharge and hospitalization for pain
management. Furthermore, coupled with management processes and
regulations protection, the model provided an efficient and convenient
path for whole process management. Second, nurses in wards performed
the pain screening, assessment, and recording before the referral of
cancer patients with pain from hospitalization to discharge, and follow-
up nurses at the pain clinic can complete the comprehensive evaluation
and follow-up records of patients by relying on structured forms. Finally,
it solved the problems existing in routine follow-up; for example, the
process was not standardized, the content was not unified, and it was
easily restricted by objective factors, such as human and material re-
sources. Follow-up nurses are professionally trained, familiar with the
principles of cancer pain treatment and have rich experience, so they can
provide professional guidance for cancer patients with pain.

Compared to the traditional pain management model, the whole
process pain management model improved the quality of cancer pain
management. The results showed that the number of patients whose pain
was effectively alleviated increased, interference with affective experi-
ences (emotional) decreased, and significantly attenuated pain during
patient sleep compared to the control group. Luckett T's findings sug-
gested that an optimal self-management resource should encourage pain
reporting, build patients' sense of control, and support communication
with providers and coordination between services.26 In the present study,
the planned and early warning follow-up performed by professional
nurses, along with comprehensive evaluation and professional guidance
based on structured forms of information system, fully mobilized the
self-management efficiency of patients, promoted the timely and
comprehensive reporting of pain, and enabled corresponding interven-
tion as soon as possible for pain treatment. Therefore, the whole process
management model can identify problems such as the unsatisfactory use
of pain control drugs, delay of receiving treatment, and unwillingness to
report pain to solve the problem of insufficient pain control and improve
the pain management outcome of patients. The results also confirmed
that the whole process management model effectively improved patients'
perception of care and satisfaction with pain management. Patients
appreciate the concept of people-oriented nursing after sufficient
communication, support and feedback between nurses and patients.

This study confirmed that whole process management effectively
eliminated patient concerns about pain and pain treatment, enabling
them to approach pain treatment with a more positive attitude and
improve compliance to analgesic drugs through pain assessment and
education. Numerous barriers can hamper cancer patients' ability to
manage their pain. These barriers can be related to healthcare pro-
fessionals, the patient, or the health care system.19 The most important
factor was misperceptions and beliefs of patients and their family
members regarding analgesic drugs.27,28 Significance of results in Chi-
nese cancer patients' and caregivers' was also observed with respect to
95
misconceptions regarding pain and analgesics, barriers about fear of
addiction and concerns about analgesic side effects and disease pro-
gression.29 In this study, the top one belief in scoring were tolerance in all
patients, coinciding with that obtained by a cross sectional study of
patient-related attitudinal barriers in Chinese cancer inpatients,30

confirmed that patients worried that the analgesics would not work, and
that they would become addicted with increasing doses and long-term
use of it. After the interventions, patients’ beliefs were all improved.
Notably, the barriers about fear of addiction, side effects, pain endurance
and availability of opioids decreased in the experimental group. Contrast,
the scores of these items unchanged or even elevated in the control
groups. Because the content of the assessment included the assessment of
patient concerns about pain treatment and provided the basis for the
early detection of pain control disorders. And, patient education was
limited not only to unilateral education in the hospitalization stage but
also throughout the whole process of pain treatment. Assessment and
guidance on the telephone follow-up and online consultation realizes
one-on-one counseling, so the education achieved individualization in
real-time. The pain diary provided additional space for patients to
actively report their own pain, and the education empowered patients. In
the patient education module, continuity of support was more directly
provided, and education using pictures and videos realized diversifica-
tion. Multimedia-based programs may also be more engaging and
interactive than traditional interventions and may allow personalization
of the information received, which may be critical for a patient-centered
approach to education and symptommanagement31. Our findings lead us
to conclude that a positive association was found between total BQ-C
scores and patients' adherence. After knowing that the current standard
of pain treatment and there was no need to worry about the availability
of opioids, the patients’ adherence has been effectively improved. To
gain more insight, qualitative research methods may help to better
explain the relationship between the two outcomes.

Limitations

This study has several limitations. First, these data was drawn from a
sample of all patients undergoing a whole process management inter-
vention, which were samples from kinds of solid cancers, the results
cannot be generalized to all cancer patients. Second, we realize that this
kind of symptom monitoring is not possible for all patients because not
everyone has access to the internet. Therefore, teaching patients to
download and use the app was seen as a part of the model. Third, the
instruments were self-administered but asked by investigators at the
second point due to COVID-19. The last, the comparison of the analgesic
adherence post intervention was in the edge of insignificance. More
reproducible results from more samples will help to increase the
credibility.

Conclusions

The study preliminarily proved the whole process managementmodel
based on an information system effectively improves patient-reported
quality of pain management, reduces patient-perceived barriers, en-
hances patient adherence to analgesic drugs and is worthy of clinical
application. This research will be further extended to the clinical wards
in the whole hospital, and it will be applied to newly diagnosed cancer
pain patients in the outpatient department to verify the efficacy of the
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model to allow more cancer pain patients to benefit from it.

Declaration of competing interest

None declared.

Funding

The work was supported by the Beijing Municipal Administration of
Hospitals Incubating Program, China (Grant No. PX2017052).

References

1. Stjernsward J, Colleau SM, Ventafridda V. The word health organization cancer pain
and palliative care Program.Past,present,and future. J Pain Symptom Manag. 1996;
12(2):65–72. https://doi.org/10.1016/0885-3924(96)00109-1.

2. van den Beuken-van Everdingen MH, Hochstenbach LM, Joosten EA, Tjan-
Heijnen VC, Janssen DJ. Update on prevalence of pain in patients with cancer:
systematic review and meta-analysis. J Pain Symptom Manag. 2016;51:1070–1090.e9.
https://doi.org/10.1016/j.jpainsymman.2015.12.340.

3. Yamagishi A, Morita T, Miyashita M, et al. Pain intensity, quality of life, quality of
palliative care, and satisfaction in outpatients with metastatic or recurrent cancer: a
Japanese, nationwide, region-based, multicenter survey. J Pain Symptom Manag.
2012;43(3):503–514. https://doi.org/10.1016/j.jpainsymman.2011.04.025.

4. Porta-Sales J, Nabal-Vicuna M, Vallano A, et al. Have we improved pain control in
cancer patients? A multicenter study of ambulatory and hospitalized cancer patients.
J Palliat Med. 2015;18(11):923–932. https://doi.org/10.1089/jpm.2015.29002.jps.

5. Zhi XX, Wang SH, Bao TT, et al. Pain management and its influencing factors in home
care patients with cancer pain. Journal of Nursing Science. 2014;29(17):9–12. https://
doi.org/10.3870/hlxzz.2014.17.009 [Chinese].

6. Sun YY, Ni CX, Zhao H. Investigation of the pain situation and influencing factors of
medication behavior in outpatients with cancer pain. Practical Pharmacy and Clinical
Remedies. 2018;21(8):925–928. https://doi.org/10.14053/j.cnki.ppcr.201808019
[Chinese].

7. Lu YH, Gu YH, YuWH. Hospice and palliative care in China: development and challenges.
Asia Pac J Oncol Nurs. 2018;5(1):26–32. https://doi.org/10.4103/apjon.apjon_72_17.

8. Lu YH, You LM, Ma SL, et al. The study of cancer patients' concerns about pain
treatment and their compliance. Chin J Prev Med. 2004;10(6):335–337. https://
doi.org/10.3969/j.issn.1006-9852.2004.06.006 [Chinese].

9. Slev VN, Mistiaen P, Pasman HR, et al. Effects of eHealth for patients and informal
caregivers confronted with cancer: a meta-review. Int J Med Inform. 2016;87:54–67.
https://doi.org/10.1016/j.ijmedinf.2015.12.013.

10. Allsop MJ, Taylor S, Mulvey MR, Bennett MI, Bewick BM. Information and
communication technology for managing pain in palliative care: a review of the
literature. BMJ Support Palliat Care. 2016;5:481–489. https://doi.org/10.1136/
bmjspcare-2013-000625.

11. Oldenmenger WH, Baan MAG, van der Rijt CCD. Development and feasibility of a
web application to monitor patients' cancer-related pain. Support Care Cancer. 2018;
26(2):635–642. https://doi.org/10.1007/s00520-017-3877-3.

12. Hochstenbach LM, Zwakhalen SM, Courtens AM, van Kleef M, de Witte LP.
Feasibility of a mobile and web-based intervention to support self-management in
outpatients with cancer pain. Eur J Oncol Nurs. 2016;23:97–105. https://doi.org/
10.1016/j.ejon.2016.03.009.

13. Yang JB, Lu P, Wang QY, Xu H. Application and effect assessment of electronic
discharge follow-up system in management of patients with cancer pain. Hospital
Management Forum. 2020;37(2):74–77. https://doi.org/10.3969/j.issn.1671-
9069.2020.02.023 [Chinese].
96
14. Ding JX, Ding P. Home management based on cloud follow-up system in patients
with cancer pain. Chinese Journal of Modern Nursing. 2018;24(20):2427–2430.
https://doi.org/10.3760/cma.j.issn.1674-2907.2018.20.017 [Chinese].

15. UCSF School of Nursing Symptom Management Faculty Group. A model for
symptom management. The university of California, san Francisco School of
nursing symptom management faculty group. Image - J Nurs Scholarsh. 1994;
26(4):272–276.

16. Dodd M, Janson S, Facione N, et al. Advancing the science of symptom management.
J Adv Nurs. 2001;33(5):668–676. https://doi.org/10.1046/j.1365-
2648.2001.01697.x.

17. Humphreys J, Lee KA, Carrieri-Kohlman V, et al. Theory of symptom management.
In: Smith MJ, Liehr PR, eds. Middle range theory for nursing. 2nd. New York, NY:
Springer; 2008:145–158.

18. Gordon DB, Polomano RC, Pellino TA, et al. Revised American Pain Society Patient
Outcome Questionnaire (APS-POQ-R) for quality improvement of pain management
in hospitalized adults: preliminary psychometric evaluation. J Pain. 2010;11:
1172–1186. https://doi.org/10.1016/j.jpain.2010.02.012.

19. Kwon JH. Overcoming barriers in cancer pain management. J Clin Oncol. 2014;32:
1727–1733. https://doi.org/10.1200/JCO.2013.52.4827.

20. Sabat�e E, ed. Adherence to long-term therapies: evidence for action. Geneva, Switzerland:
World Health Organization; 2003.

21. Bond MR, Charlton JE, Woolf CJ. American Pain Society Committee on quality assurance
standards: American Pain Society quality assurance standards for the relief of acute pain
and cancer pain. Proceedings of the VIth World congress on pain. Seattle, USA: IASP
Press; 1991.

22. Yu WH, Yang H, Lu YH, et al. Cross-cultural adaptation, validity, and reliability
of the Chinese version of revised American Pain Society patient outcome
questionnaire for patients with cancer pain. Chinese Journal of Practical Nursing.
2020;36(5):331–336. https://doi.org/10.3760/cma.j.issn.1672-7088.2020.05.003
[Chinese].

23. Ward SE, Goldberg N, Miller-Mccauley V, et al. Patient-related barriers to
management of cancer pain. Pain. 1993;52(3):319–324. https://doi.org/10.1016/
0304-3959(93)90165-L.

24. Lu YH, Ma SL. The survey of cancer patients' concerns about pain treatment. Journal
of Nursing Training. 2005;20(10):882–884. https://doi.org/10.16821/
j.cnki.hsjx.2005.10.006 [Chinese].

25. Agboola S, Kamdar M, Flanagan C, et al. Pain management in cancer patients using a
mobile app: study design of a randomized controlled trial. JMIR Res Protoc. 2014;
3(4):e76. https://doi.org/10.2196/resprot.3957.

26. Luckett T, Davidson PM, Green A, et al. Development of a cancer pain self-
management resource to address patient, provider, and health system barriers to
care. Palliat Support Care. 2019;17(4):472–478. https://doi.org/10.1017/
S1478951518000792.

27. Oldenmenger WH, Sillevis Smitt PA, van Dooren S, Stoter G, van der Rijt CC.
A systematic review on barriers hindering adequate cancer pain management and
interventions to reduce them: a critical appraisal. Eur J Cancer. 2009;45(8):
1370–1380. https://doi.org/10.1016/j.ejca.2009.01.007.

28. Zeng DY, Li K, Lin XY, Mizuno M. Attitudinal barriers to pain management and
associated factors among cancer patients in mainland China: implications for cancer
education. J Cancer Educ. 2020;35(2):284–291. https://doi.org/10.1007/s13187-
018-1463-0.

29. Xu X, Luckett T, Wang AY, Lovell M, Phillips JL. Cancer pain management needs and
perspectives of patients from Chinese backgrounds: a systematic review of the
Chinese and English literature. Palliat Support Care. 2018;16(6):785–799. https://
doi.org/10.1017/S1478951517001171.

30. Ma XX, Lu YH, Yang H, et al. Relationships between patient-related attitudinal
barriers, analgesic adherence and pain relief in Chinese cancer inpatients.
Support Care Cancer. 2020;28(7):3145–3151. https://doi.org/10.1007/s00520-019-
05082-8.

31. Lam M, Choi M, Lam HR, et al. Use of multimedia in patient and caregiver education
for cancer pain management: a literature review. Ann Palliat Med. 2017;6(1):66–72.
https://doi.org/10.21037/apm.2016.11.06.

https://doi.org/10.1016/0885-3924(96)00109-1
https://doi.org/10.1016/j.jpainsymman.2015.12.340
https://doi.org/10.1016/j.jpainsymman.2011.04.025
https://doi.org/10.1089/jpm.2015.29002.jps
https://doi.org/10.3870/hlxzz.2014.17.009
https://doi.org/10.3870/hlxzz.2014.17.009
https://doi.org/10.14053/j.cnki.ppcr.201808019
https://doi.org/10.4103/apjon.apjon_72_17
https://doi.org/10.3969/j.issn.1006-9852.2004.06.006
https://doi.org/10.3969/j.issn.1006-9852.2004.06.006
https://doi.org/10.1016/j.ijmedinf.2015.12.013
https://doi.org/10.1136/bmjspcare-2013-000625
https://doi.org/10.1136/bmjspcare-2013-000625
https://doi.org/10.1007/s00520-017-3877-3
https://doi.org/10.1016/j.ejon.2016.03.009
https://doi.org/10.1016/j.ejon.2016.03.009
https://doi.org/10.3969/j.issn.1671-9069.2020.02.023
https://doi.org/10.3969/j.issn.1671-9069.2020.02.023
https://doi.org/10.3760/cma.j.issn.1674-2907.2018.20.017
http://refhub.elsevier.com/S2347-5625(21)00386-3/sref15
http://refhub.elsevier.com/S2347-5625(21)00386-3/sref15
http://refhub.elsevier.com/S2347-5625(21)00386-3/sref15
http://refhub.elsevier.com/S2347-5625(21)00386-3/sref15
http://refhub.elsevier.com/S2347-5625(21)00386-3/sref15
https://doi.org/10.1046/j.1365-2648.2001.01697.x
https://doi.org/10.1046/j.1365-2648.2001.01697.x
http://refhub.elsevier.com/S2347-5625(21)00386-3/sref17
http://refhub.elsevier.com/S2347-5625(21)00386-3/sref17
http://refhub.elsevier.com/S2347-5625(21)00386-3/sref17
http://refhub.elsevier.com/S2347-5625(21)00386-3/sref17
https://doi.org/10.1016/j.jpain.2010.02.012
https://doi.org/10.1200/JCO.2013.52.4827
http://refhub.elsevier.com/S2347-5625(21)00386-3/sref20
http://refhub.elsevier.com/S2347-5625(21)00386-3/sref20
http://refhub.elsevier.com/S2347-5625(21)00386-3/sref20
http://refhub.elsevier.com/S2347-5625(21)00386-3/sref21
http://refhub.elsevier.com/S2347-5625(21)00386-3/sref21
http://refhub.elsevier.com/S2347-5625(21)00386-3/sref21
http://refhub.elsevier.com/S2347-5625(21)00386-3/sref21
https://doi.org/10.3760/cma.j.issn.1672-7088.2020.05.003
https://doi.org/10.1016/0304-3959(93)90165-L
https://doi.org/10.1016/0304-3959(93)90165-L
https://doi.org/10.16821/j.cnki.hsjx.2005.10.006
https://doi.org/10.16821/j.cnki.hsjx.2005.10.006
https://doi.org/10.2196/resprot.3957
https://doi.org/10.1017/S1478951518000792
https://doi.org/10.1017/S1478951518000792
https://doi.org/10.1016/j.ejca.2009.01.007
https://doi.org/10.1007/s13187-018-1463-0
https://doi.org/10.1007/s13187-018-1463-0
https://doi.org/10.1017/S1478951517001171
https://doi.org/10.1017/S1478951517001171
https://doi.org/10.1007/s00520-019-05082-8
https://doi.org/10.1007/s00520-019-05082-8
https://doi.org/10.21037/apm.2016.11.06

	Evaluation of a whole process management model based on an information system for cancer patients with pain: A prospective  ...
	Introduction
	Methods
	Study design
	Participants
	Research intervention
	Nurse training
	Pain management of the patient with cancer pain

	Operationalization and measurement of variables
	Procedures
	Data collection
	Data analysis

	Results
	Participant characteristics
	Pain management quality
	Patient-related attitudinal barriers
	Analgesic adherence

	Discussion
	Limitations

	Conclusions
	Declaration of competing interest
	Funding
	References


