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Aims and Objectives. Tis prospective study describes the pain relief, analgesic adherence, and constipation experienced by cancer
outpatients with pain during the frst three cycles of follow-up support based on an information system. Methods. Outpatients
with cancer pain who received at least three cycles of follow-up support between 1 July 2020 and 31 March 2022 at our cancer
centre were enrolled in this prospective, longitudinal study. Tree cycles of follow-up support were provided by trained nurses
over the telephone. Pain relief, analgesic adherence, and constipation were reported by the patients and recorded in the in-
formation system by trained nurses during the telephone follow-up. Results. A total of 386 cancer patients were enrolled in the
study. Pain relief and analgesic adherence improved signifcantly during the three follow-up cycles after they received support
(P< 0.001). Te rate of pain relief and analgesic adherence improved at the second cycle compared to the frst cycle, but the rate
decreased at the third cycle compared to the second cycle. Some patients who had no problems at the frst follow-up cycle
experienced new problems during the second and third follow-up cycles. Tere was no signifcant diference in the incidence of
constipation between follow-up cycles (P � 0.078). Conclusions. Cancer outpatients with pain reported increased pain relief and
analgesic adherence during follow-up support. Compared to rates at the frst and third cycles, pain relief and analgesic adherence
were best at the second cycle after follow-up support according to the information system. Relevance to Clinical Practice. Changes
in pain intensity, analgesic adherence, and constipation were noted over time, which highlights the need for continuous follow-up
to achieve prolonged pain relief in cancer patients after discharge from the hospital.

1. Background

Pain is defned by the International Association for the Study
of Pain (IASP) as “An unpleasant sensory and emotional

experience associated with, or resembling that associated with,
actual or potential tissue damage” [1]. Pain is a very common
distressing symptom among cancer patients, and it is gen-
erally the result of tissue damage caused by the disease and/
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or cancer treatment. Various systematic reviews and meta-
analyses have shown that between 39.3% and 80% of cancer
patients experience moderate or severe pain, respectively.
Te severity of pain depends on the type of cancer, stage of
the disease, and treatment provided [2–4].

Tere were more than 19.29 million new cancer cases
globally in 2020 [5], and 4.57 million new cases were di-
agnosed in China [6]. As a result, China has the highest
number of cancer patients worldwide. However, few studies
have focused on the incidence and management of pain in
Chinese cancer patients due to the limited availability of
accurate data. Te current epidemiological data of pain in
Chinese cancer patients have been collected from the acute
care settings during active treatment. However, these data
omit important information about the incidence of pain
beyond treatment and throughout the cancer course, which
makes it difcult to evaluate the true incidence of pain in
cancer patients. In addition to physical burden, cancer pain
is associated with increased emotional distress and de-
pression and an association between the duration and se-
verity of pain and the risk of developing depression has been
reported [7]. Untreated pain also leads to avoidable hospital
admissions, increased emergency department visits, and
requests for physician-assisted suicide [8]. Terefore, pain
management during and after treatment is extremely im-
portant for improving the quality of life of cancer patients.

Advances in cancer treatment have allowed more
treatments on an outpatient basis [9], and more patients are
living longer with the disease. Cancer pain management
must be extended beyond the hospital setting. Although
patients receive good pain management support in Chinese
hospitals, the support provided to patients after discharge is
often limited. One Chinese study showed that among 158
cancer patients living at home, 60.0% hadmoderate pain and
33.0% had severe pain [10].Tere are a number of challenges
to be addressed for efective pain management medication
outside the hospital setting. Because analgesics may cause
addiction and other unpleasant side efects, such as con-
stipation, drowsiness, and nausea, access to these medica-
tions is often tightly controlled [11]. Patients and their
relatives also report that the limited information provided by
healthcare professionals and inadequate access to pain relief
services and medications often lead to poor pain manage-
ment. Some patients also report concealing pain to avoid
upsetting relatives and other conficts with family members
on pain management. Patients and caregivers often report
feelings of depression and hopelessness due to inadequate
access to pain control in home settings [12, 13].

Te novel coronavirus disease 2019 (COVID-19) is an
ongoing pandemic that impacted the entire world. Cancer
patients have a particularly high risk of infection due to their
older age, immunosuppressive status, comorbidities, and
frequent hospital admissions and visits [14, 15]. To over-
come this problem, most cancer centres have had to limit the
hospital visits of cancer patients to a minimum to reduce the
risk of infection. Several methods have been proposed to
facilitate the provision of outpatient pain management to
cancer patients throughout the pandemic, including tele-
health consultations [16], the referral of patients with

advanced cancer to hospice care centres, and the provision of
educational programs and follow-up support via phone
mobile applications [11, 17]. Several recent web-based and
mobile-based models of follow-up support have been de-
veloped to facilitate pain management on an outpatient basis
in China. Tese systems typically consist of 3 main features:
an information system used by healthcare professionals to
provide patients with information related to pain man-
agement, an electronic pain diary for patients to report their
pain, and a telephone, video or voice conferencing feature, to
facilitate remote consultations. Te main advantage of these
systems is that they facilitate the continuous digital reporting
of pain relief from a patient’s perspective. Tese digital data
may also be used to optimise patient treatment and for
research purposes [18]. However, the efect of these systems
on pain management outcomes for outpatient cancer pa-
tients is not clear.

Terefore, in our centre, we developed and implemented
a nurse-led follow-up information system to facilitate the
pain management of cancer patients on an outpatient basis
[19]. Te current study describes the changes in symptoms
during the frst three cycles of follow-up support based on an
information system: pain relief, analgesic adherence, and
constipation experienced by cancer outpatients with pain.

2. Methods

Te present study was performed and reported in accor-
dance with the Strengthening the Reporting of Observa-
tional Studies in Epidemiology guidelines for cohort studies.
Te STROBE Statement-Checklist of items is listed in
Supplementary Material 1.

2.1. Research Design

2.1.1. Selection of Participants. All patients with a patho-
logically confrmed cancer diagnosis who were discharged
from a tertiary cancer hospital were eligible to participate if
they required opioid treatment for pain management and
consented to participate in this study. Patients with acute
pain, such as postsurgery, and patients or caregivers who
could not master this follow-up information system after
guidance were excluded. All patients enrolled for analysis in
the study had data recorded in the follow-up information
system and received at least three follow-up cycles between 1
July 2020 and 31 March 2022. All eligible patients were
analysed as a cluster.

Sample size: an a priori power test was performed using
GPower 3.1 [20]. An ANOVA repeated measures test was
used, with α� 0.05, two tails, an efect size of f� 0.25, and
a power (1 − β) of 0.99 to compute the required sample size,
n� 198.

2.1.2. Ethical Considerations. Te Institutional Review
Board of Beijing Cancer Hospital approved this study
(Approval No. 2019KT96). Te nurse in charge explained
the purpose of the study in detail to the patients who met the
inclusion criteria. Written informed consent was obtained
from all patients participating in the study.
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2.2. Intervention. We developed an information system for
the whole process of managing cancer patients with pain
[19], which consisted of three functional modules. Te
personal computer (PC) in the ward was for the charge nurse
to prepare for discharge, the PC in the pain clinic was for the
trained nurse to provide follow-up for discharged patients,
and an intelligent mobile terminal was used for the out-
patients to record their pain diary and access online
consultations.

2.2.1. Discharge Preparation. Patients with cancer pain re-
ceived usual cancer pain management during hospitalisation
[21]. During hospitalisation, patients learned to report pain
intensity correctly, identify the presence of pain
management-related side efects (such as constipation),
determine the importance of taking analgesics correctly, and
the process to seek further support. A comprehensive pain
assessment was performed, and patients with pain were
referred to the pain clinic via the system before discharge by
a charge nurse. Te patients downloaded an application
developed by the hospital for registered patients to manage
their pain at home, including the completion of pain diaries,
online consultations, and online learning.

2.2.2. Out-of-Hospital Management [19, 21]. A trained nurse
with extensive experience in pain management was
a member of the multidisciplinary team (MDT) for pain
management. Te nurse received the patient’s information
from the ward, checked the pain assessment records before
discharge, and scheduled a follow-up.Te follow-up content
was guided by the information system, and inquiries, in-
cluding pain assessment, analgesic adherence, and adverse
events, were recorded by the follow-up nurse over the phone.
Patients with pain intensity scores >3, as measured by the
Numeric Rating Scale (NRS) [22], and/or the occurrence of
breakthrough pain more than 3 times in the past 24 h were
scheduled for telephone follow-up within three days, and
patients with stable pain control were scheduled within
seven days.Te nurse recorded the follow-up information in
the system. Te second responsibility of the nurse was to
provide early warning follow-up. If the patient had an NRS
score >3, had breakthrough pain more than 3 times in the
past 24 h, or had a serious adverse reaction to opioids as
reported in their pain diary uploaded at home, the set
threshold value of early warning was activated, and an
automatic reminder was sent. Te nurses called the patient
on time, performed a comprehensive pain assessment,
identifed the problems, and provided advice for pain
management. After the evaluation, the nurse instructed the
patient to adjust opioid analgesics after consultation with
doctors from the MDT, if necessary. Tird, the nurses
checked the patients’ questions in the eConsult module
daily, and these questions, combined with the patient’s pain
diary and follow-up records, provided clear and timely
answers related to pain management online.

Cancer patients with pain at home reported their pain
and communicated with the trained nurse using the
mobile phones. Patients with unstable pain were

encouraged to write in the pain diary daily. Patients were
followed up in a timely manner by the nurse when the
NRS score, number of patients with breakthrough pain,
and number of patients with serious adverse reactions as
reported in the pain diary exceeded the warning
threshold. Patients consulted nurses about pain-related
problems and learned pain self-management knowledge
via the application.

2.3. Measurements. Te NRS assesses pain on a scale from
0 to 10. Zero represents “no pain,” and 10 represents the
opposite end of the pain continuum. Te NRS was used to
assess the efcacy of follow-up support for pain relief. A
score of three or less represented complete pain relief, and
a score greater than three represented incomplete pain
relief.

Compliance with analgesic treatment was measured
using patient self-reports of their drug intake. Te World
Health Organization (WHO) adherence project has the
following defnition of patient compliance: “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 provider.” [23]
In this study, good compliance meant that the patient was
taking the analgesic drugs as indicated, and noncompliance
meant the patient did not take the analgesic drugs as in-
dicated, such as forgetting to take the medicine, taking
a lower/higher dose of themedicine than recommended, and
discontinuing the medicine without orders within two
weeks. Te follow-up nurse asked whether the patient
performed any of the aforementioned noncompliant be-
haviours. Patients who performed one or more of these
behaviours were deemed noncompliant. Patients who took
the medication as prescribed were considered compliant.
Te compliance results reported by patients were recorded
in the follow-up information system as a single self-reported
item.

Constipation was defned using the Rome IV criteria [24]
as a reduced frequency of spontaneous defecation (no
defecation for 3 days or more), dry stool, and difculty in
defecation, accompanied by abdominal distension and pain.
Te follow-up nurse questioned whether the patient expe-
rienced constipation and recorded it as yes/no in the in-
formation system. When the patient was uncertain, the
nurse ofered additional guidance on constipation symp-
toms to ensure the patient understood if they were expe-
riencing constipation.

2.4. Data Collection. Te follow-up information system
exported patient follow-up records within the selected time.
By reviewing the records, we identifed patient clusters that
met the analysis requirements for this study. Te outcomes
of the patients’ pain relief, analgesic adherence, and con-
stipation, which were recorded during the telephone calls for
the three follow-up cycles by the trained nurse, were re-
trieved from the records.

Sociodemographic and clinical data were retrieved from
patient medical records.

European Journal of Cancer Care 3



2.5. Statistical Analyses. All statistical tests were performed
using the Statistical Package for Social Sciences (SPSS)
version 19.0. Te categorical variables are presented as
frequencies and percentages, and the qualitative variables are
described as the means, standard deviations (SDs), and
minimum and maximum values. Repeated measures anal-
ysis of generalised estimating equations (GEE) [25] was used
to examine changes in pain relief, analgesic adherence, and
the incidence of constipation between the three follow-up
cycles. Te relationship between analgesic adherence and
analgesic outcome was tested using Spearman’s test. For all
statistical tests, a P value less than 0.05 was considered
statistically signifcant.

3. Results

3.1. Patient Sociodemographic and Clinical Characteristics.
A total of 386 patients from 26 provinces, municipalities,
and autonomous regions in China were included in the
study. Te average age was 60.24± 11.70 years (range:
24–88 years). Most patients were male (62.69%) and were
diagnosed with lung cancer (40.42%) or gastrointestinal
cancer (37.56%). Te sociodemographic and clinical char-
acteristics of the participants are summarised in Table 1.

3.2. Pain Relief. Te rates of complete and incomplete pain
relief difered signifcantly between the three follow-up
cycles (P< 0.001) (Table 2). When incomplete pain relief
was used as a reference, the partial regression coefcient of
the third follow-up cycle was 0.560 greater than the frst
cycle, and the partial regression coefcient of the second
cycle was 0.664 greater than the frst cycle (P< 0.001).
However, the 95% confdence intervals (95% CIs) of the
third follow-up cycle (95% CI, 1.406–2.180) and second
follow-up cycle (95% CI, 1.572–2.400) were similar, which
indicated that the diference was not statistically signifcant.

3.3. Compliance with Analgesic Treatment. Te compliance
and noncompliance rates for analgesic treatment difered
signifcantly between the three follow-up cycles (P< 0.001)
(Table 2). When noncompliance was used as a reference, the
partial regression coefcient of the third follow-up cycle was
0.629 greater than the frst cycle, and the partial regression
coefcient of the second cycle was 0.830 greater than the frst
cycle (P< 0.001). However, the 95% confdence intervals
(95% CIs) of the third follow-up cycle (95% CI, 1.382–2.546)
and second follow-up cycle (95% CI, 1.681–3.129) were
similar, which indicated that the diference was not statis-
tically signifcant.

3.4. Constipation. Te GEE showed a goodness-of-ft of
1607.917. Te incidence of constipation did not signifcantly
difer between the three follow-up cycles (Table 2). At the
frst follow-up cycle, 197 patients reported constipation. Te
incidence of constipation decreased to 46.89% (n� 181) at
the second follow-up cycle and increased to 53.37% (n� 206)
at the third follow-up cycle.

3.5. Changes in Treatment Outcomes over Time. Te changes
in treatment outcomes over time are illustrated in the Sankey
chart (Figure 1). Some patients who had efective pain relief,
good compliance with analgesic treatment, and no con-
stipation in the frst follow-up cycle reported unrelieved
pain, constipation, and noncompliance with analgesic
treatment in the second or third follow-up cycle (Table 3).

3.6. Te Relationship between Analgesic Adherence and An-
algesic Outcome. Analgesic adherence positively correlated
with pain relief (P< 0.001 or P< 0.05) in the three cycles and
negatively correlated with constipation (r� −0.119,
P < 0.05) in the frst cycle (Table 4).

4. Discussion

Adequate pain relief in cancer patients can be challenging,
especially after a patient is discharged from the hospital. A
lack of professional support from healthcare professionals
often leads to poor compliance with medications and dif-
fculty in the management of drug-related side efects. To
address this problem, we developed an outpatient in-
formation follow-up system to improve pain management in
cancer patients. Te present study evaluated the efcacy of
follow-up support based on an information system for pain
relief, compliance with treatment, and alleviation of adverse
drug-related side efects in a cohort of 386 cancer patients
following three cycles of follow-up support.

Compared to the frst follow-up cycle, pain relief, an-
algesic adherence, and management of constipation im-
proved considerably in the second follow-up cycle. Notably,

Table 1: Sociodemographic and clinical data of outpatients with
cancer pain (n (%)).

n %
Gender
Male 242 62.69
Female 143 37.31
Diagnosis
Lung cancer 156 40.42
Gastrointestinal cancer 145 37.56
Genital and urinary system cancer 19 4.92
Breast cancer 18 4.66
Head and neck cancer 11 2.85
Gynaecological cancer 5 1.30
Others 32 8.29
Insurance
Free medical service 6 1.55
Insurance for medical service 365 94.56
Self-fnanced medical service 15 3.89
Districts
North China 295 76.42
Northeast China 35 9.07
East China 27 6.99
Central China 14 3.63
Southwest China 5 1.30
Northwest 8 2.07
South China 2 0.52
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some patients with complete pain relief, good analgesic
adherence, and no constipation after the frst or second cycle
reported incomplete pain relief, poor analgesic adherence,
and constipation in the next follow-up cycle. Tis fnding
supports the importance of ongoing follow-up support to
adapt treatment plans according to patient needs, which
tend to vary across disease trajectories.

Various factors may have led to the aggravation of pain
during the cancer course. Opioids are the most commonly
used pain control drugs for treating cancer pain. Pain
management using opioids often takes time in cancer pa-
tients, and the efect can change over the course of the
disease. Adherence to treatment is crucial for achieving
continuous pain relief with opioids. However, some patients
who achieve good pain relief stop taking the medication as
prescribed, which leads to increased pain. Te relationship

between analgesic adherence and pain relief provided fur-
ther confrmation. After prolonged administration of opi-
oids, patients may develop tolerance, which reduces the
efcacy of the treatment. Disease progression and ongoing
cancer treatment may further increase pain. Terefore, dose
escalation is required to achieve efective pain relief [26].
However, patients do not know how to adjust the analgesic
dosage to address increasing pain. Te prolonged use of
opioids also increases the incidence of drug-related side
efects, particularly constipation. Some patients discontinue
treatment due to adverse reactions or fear that they may
become addicted to medications [11]. Tese factors may
explain the decrease in complete pain relief ratings and the
increase in analgesic adherence in the third follow-up cycle
compared to the second. However, there was no statistically
signifcant diference between these two cycles.

Opioid-induced constipation is attributed to the activation
of enteric μ-opioid receptors, which decrease bowel tone and
contractility and increase colonic fuid absorption and anal
sphincter tone while reducing rectal sensation. Tese changes
lead to harder stools, which may be difcult to pass [27].
However, opioid-induced constipation is partially in-
dependent of the opioid dose/pathway, and disease, metabolic
disorders, a sedentary lifestyle, a low-fbre diet, and
medication-related factors further increase the risk of de-
veloping constipation [28, 29]. Te present study found

Table 2: Pain relief, analgesic adherence, and constipation of outpatients with cancer pain (n� 386) (n, (%)).

Follow-up cycles
Pain relief Analgesic adherence Constipation

Complete Incomplete Compliance Noncompliance Yes No
First 133 (34.46) 253 (65.54) 259 (67.10) 127 (32.90) 197 (51.04) 189 (48.97)
Second 195 (50.52) 191 (49.48) 318 (82.38) 68 (17.62) 181 (46.89) 205 (53.11)
Tird 185 (47.93) 201 (52.07) 306 (79.27) 80 (20.73) 206 (53.37) 180 (46.63)
Wald χ2 43.883 31.259 5.098
P values <0.001 <0.001 0.078

Pain relief Analgesic adherence Constipation

Figure 1: Sankey chart of the changes in pain management outcomes during the three cycles. Note. C1: the frst cycle of follow-up support,
C2: the second cycle of follow-up support, and C3: the third cycle of follow-up support.

Table 3: Changes in outcomes over time in outpatients with cancer pain.

Follow-up cycles
Incomplete pain relief (n� 253) Noncompliance (n� 127) Constipation (n� 197)
Decrease (n) Increase (n) Decrease (n) Increase (n) Decrease (n) Increase (n)

Second 85 23 94 35 75 59
Tird 63 75 47 59 63 88

Table 4: Te relationship between analgesic adherence and an-
algesic outcome in outpatients with cancer pain (n� 386) (r, P).

Follow-up cycles
Pain relief Constipation

r P values r P values
First 0.218∗∗ <0.001 −0.119∗ 0.019
Second 0.141∗∗ 0.006 −0.026 0.614
Tird 0.107∗ 0.036 −0.099 0.053
Note. ∗∗P< 0.01, ∗P< 0.05.
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a signifcant correlation between analgesic adherence and
constipation in the frst cycle but not in the last two cycles.
Constipation can be difcult to manage. Professional advice
reduced the incidence of constipation at the second follow-up
cycle, but the incidence of constipation increased at the third
follow-up cycle. Terefore, further research is recommended
to improve themanagement of constipation in cancer patients.

Te follow-up nurses in our program played an important
role in ensuring patient compliance with the pain manage-
ment treatment plan and adapting the plan based on the
patient’s needs. Troughout the telephone conversation, the
nurses followed a protocol to ask the patient the right
questions and provided advice accordingly. For example, if
the nurse noted that the patient was taking the analgesic drugs
at the wrong time or dose, the nurse provided instructions to
enable the patient to correct and remember the correct
treatment. Te nurses also discussed the factors leading to
noncompliance with the medication and provided patients
with information to enable them to better cope with the
treatment. For example, if the patient experienced adverse
drug reactions, the nurse provided information on managing
these reactions without stopping the pain relief medications.

Te pain follow-up intervention model used in our study
had several advantages compared to traditional follow-up
methods. Tis system allowed healthcare professionals to
continuously adapt pain management information accord-
ing to patients’ current needs on an outpatient basis. Te
pain diary provided the nurses with longitudinal data, which
made it easier for the nurses to adapt the treatment for the
patient, especially if the patient experienced specifc issues
between follow-up appointments. Continuous and struc-
tured follow-up records based on the information system
also provided important data for research purposes.

However, our study has some limitations that must be
acknowledged. First, this study included pain management
outcome data from only three follow-up cycles. Terefore,
longitudinal studies are recommended to assess the efcacy
of this plan in achieving pain relief and alleviating
treatment-related side efects. Second, although the out-
comes were obtained using structured follow-up interviews
performed by nurses using the information system, the
outcomes were self-reported by the patient. Tis reporting
style creates a possibility of inaccurate answers due to
personal and social concerns, which may result in self-report
bias. Finally, we did not investigate specifc characteristics
(such as sociodemographic and clinical data) that may have
contributed to the diferences in the outcomes between the
three follow-up cycles. However, these characteristics may
be confounders and important for further understanding.

5. Conclusion

Adequate pain relief in cancer patients can be challenging,
especially after a patient is discharged from the hospital. Cancer
outpatients with pain reported increasing pain relief and an-
algesic adherence during follow-up support based on the in-
formation system. Compared to the rates at the frst and third
cycles, pain relief and analgesic adherence were best at the
second cycle during the follow-up support based on the

information system. Changes in pain intensity, analgesic ad-
herence, and constipation were noted over time, which
highlights the need for continuous follow-up to achieve pro-
longed pain relief in cancer patients after discharge from the
hospital.

6. Relevance to Clinical Practice

Healthcare workers should pay more attention to the pain
management of cancer patients after discharge from the
hospital, especially for outpatients with incomplete pain
relief. Long-term follow-up of cancer patients with pain is
needed to improve pain relief, adherence to analgesic
treatment, and management of constipation. Despite the
uniqueness of each medical institution, the use of
information-based systems will help strengthen the man-
agement of pain follow-up support.
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