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Abstract

Objective: This study aimed to develop an individual WeChat Mini Program to provide pharmaceutical care to better manage
cancer pain patients and to evaluate its feasibility and the differences in analgesic efficacy, medication adherence and safety
versus conventional pharmacy interventions.

Methods: In this parallel randomized clinical trial, 42 cancer pain patients were equally allocated into the experimental
group and the control group. The experimental group received individualized pharmaceutical care based on the “Yao
Nin You Wo” WeChat Mini Program, while the control group received conventional care during the 4-week period. Main
outcomes contained pain scores, medication adherence, incidences and relief rates of breakthrough pain, and incidences
of adverse events. Relief rates of pain were also calculated according to pain scores.

Results: At the beginning of intervention, none of the pain scores and medication adherence showed relevant differences
between the two groups (all P > .05). After intervention, the experimental group had significantly lower pain scores com-
pared to the control group (P= .003). Breakthrough pain of both groups was alleviate; not only the incidence of break-
through pain considerably was lower at 4 weeks than at baseline, but the relief rate of breakthrough in the
experimental group was higher than that in the control group. Compared with the control group, the medication adherence
rate of the experimental group was significantly improved (P= .02). Types of adverse events that happened in experimental
and groups were similar, but the total incidence of adverse events in the experimental group was lower than that in the
control group.

Conclusions: WeChat Mini Program is a useful and facilitative tool with the potential to improve cancer pain self-manage-
ment ability in discharged patients. In addition, pharmacists could play a key role through the Mini Program to connect with
patients successfully by providing personalized pharmaceutical services.
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Introduction
Pain is one of the most common syndromes of cancer
patients; over 66% of advanced cancer patients experience
severe pain.1 Pain is miserable and debilitating, restricts the
patient’s daily activities, affects sleep and diet, even can
profoundly reduce their quality of life.2 Although
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standardized analgesic drug therapy is the main method to
control cancer pain and guidelines to evaluate and treatment
have been issued to facilitate management, a majority of
patients still have inadequate pain control, even suffer
from transient exacerbations of severe pain, also known
as breakthrough pain, especially for discharged patients.

The reasons for the lack of analgesia are various, such as
inadequate understanding of cancer pain and breakthrough
pain, inappropriate evaluation methods, lack of effective
management of adverse events, and poor treatment adher-
ence.3–6 These multifaceted barriers highlight the need for
multidisciplinary interventions during pain management.
Pharmacists play a crucial role in the assessment and
have a positive impact on the treatment of cancer pain
patients.7–9 Regrettably, health care services still rely on
face-to-face interventions to manage pain conditions,
which means that patients must return to the hospital to
receive treatments. In addition, patients were anxious
about exposure to viruses, and the cancer treatment has
gradually shifted toward domestic care during the
COVID-19 pandemic. Investigation reveals that about
70% to 100% of patients preferred antitumor therapy at
home.10 For patients discharged from the hospital or
living in remote areas, they cannot benefit from face-to-face
pharmaceutical care if they are not able to follow up in time,
particularly during the COVID-19 pandemic. During the
strict epidemic prevention and control period, the extended
treatment of cancer pain patients is limited by time and
space. Moreover, due to the dynamic process of cancer
pain, patients may be subject to memory bias, inaccurate
descriptions and incomplete paper records, resulting in sub-
optimal analgesic treatment. Hence, as they are more likely
to deviate from the doctor-recommended analgesic treat-
ment regimens, personalized pharmaceutical care is espe-
cially important for discharged patients without continuous
medical supervision.

Nowadays, electronic health (eHealth) and mobile health
(mHealth) have been widely utilized in health care manage-
ment and have entered the cancer pain field, including the
use of the mobile applications (Apps) and WeChat Mini
Programs. Significant evidence revealed that patient self-
management interventions delivered via mHealth are more
effective than that delivered via traditional methods or
usual services in cancer pain.11,12 Apps were efficient for
the management of pain in discharged patients with cancer
pain. At present, WeChat, as a smart terminal instant messa-
ging service and a multifunctional tool, is widely used by a
large number of people in China, and WeChat Mini
Programs are embedded in WeChat in the form of Apps.
Compared with Apps, WeChat Mini Programs have the
advantages of low hardware performance requirements,
low development cost and short development cycle.
WeChat Mini Programs provide a new platform with low
technical difficulty to develop. WeChat Mini Programs
can be tailored to the specific needs of cancer pain patients

and are able to provide longitudinal support to present the
dynamic characteristics of cancer pain experience.
WeChat Mini Programs also makes it possible to achieve
real-time reevaluation, reduce recall bias and optimize indi-
vidual pharmaceutical services according to the patients’
response. Therefore, WeChat Mini Program interventions
may be a scalable approach to improve cancer pain manage-
ment. Our objective was to develop a “Yao Nin You Wo”
WeChat Mini Program to harness the unique potential of
technology solutions which can deliver personalized
pharmaceutical care to cancer pain patients in a way that
meets their needs. More importantly, we performed a rando-
mized controlled trial to evaluate the differences in analgesic
efficacy, medication adherence and safety versus conven-
tional pharmacy interventions for cancer pain patients.

Methods

Study design

This study was conducted as a two-arm randomized con-
trolled trial (RCT; NCT05049811). To analyze whether
reasons for the lack of analgesia could be modified under a
pharmacist-led intervention in a short term, assessments
were repeated at baseline, weekly, and at the end of 4
weeks. Assuming an alpha value of 0.05 and two-sided
power of 0.80, the sample size was calculated to be 26 (alter-
native m= 1.70, and SD= 2.17) according to previous pub-
lished studies.13,14 Allowing for a 30% attrition or drop-out
rate, the minimum number of patients enrolled is 34. The
study protocol was approved by the Fujian Cancer Hospital
ethical committees. Our protocol is shown as Figure 1.

Participant inclusion/exclusion criteria

Adult cancer pain patients enrolled in this study were older
than 18 years and had histologically or cytologically con-
firmed advanced or metastatic tumor with a life expectancy
of at least 3months. Eligible patients were those who have
already received or required opioid therapy and could under-
stand the study process, and signed the informed consent
form. Exclusion criteria included the presence of psychiatric
diseases or cognitive disorder, known history of substance
abuse, participation in any other therapies or other study pro-
tocols that may have an impact on this study. Patients with
creatinine clearance ˂15mL/min or severe hepatic impair-
ment (aminotransferases levels >5 times the upper limit of
normal range) would be eliminated as well.

Randomization and interventions

After inclusion, basic information, including patients’
gender, age, marriage, educational level, disease diagnosis
and drug usage would be collected. Patients were randomly
assigned in a 1:1 ratio into the control group and
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experimental group using a random number table. The allo-
cation number was concealed in opaque envelopes to guaran-
tee the secrecy. After the assignment, pain sores, adherence
and adverse events would be recorded in both groups.
Participants in the experimental group would be taught to
use the Mini Program beforehand and receive quality
pharmaceutical care in “Yao Nin You Wo” after discharged.
The home page of “Yao Nin You Wo” (Figure 2) contains
Medication records, Adverse events, Medication reminder,
Medication usage summary, Questionnaire, Pill counting,
Report management and Health information which will
push scientific articles for patients. When the pain occurs,
patients can click “Medication records” (Figure 3), choose
pain or breakthrough pain records, and then fill in details,
including the time when the pain happens, analgesics used
currently and dosage, etc. Moreover, the number of pain
occurrences can be checked through the calendar and statis-
tical charts can be generated according to patient records
(Figure 4), which can help doctors, pharmacists and patients
have a concise and clear understanding of pain occurrences.
Pharmacists and doctors can find all the drug use of patients
from the back-end, including therapeutic drugs and analgesic
drugs. Furthermore, for different adverse reactions, corre-
sponding pharmacists’ suggestions are recorded in advance
(Figure 5), which can be directly sent to patients through
“Yao Nin You Wo” to help patients deal with adverse reac-
tions timely and conveniently.

Patients in the experimental group were encouraged to use
the mini program as much as possible to record their pain and

the use of opioid analgesics at least once every day. Types
and severity of adverse reactions should also be recorded
when they occurred. They do not need to fill in the forms
again and can just simply click submit if there is no
change in pain scores. Pharmacists would observe and evalu-
ate patient’s pain situations, adherence and adverse events,
and replied patients online in time.

Without being conducted by the mini program, the control
group received conventional pharmaceutical care. Before dis-
charged from the hospital, the patients would get detailed
medication and pain education from clinical pharmacists and
were requested to record pain-related problems each time it
happens. Then patients were contacted through weekly con-
ventional telephone calls to collect relevant data.

Outcomes and assessments

The primary outcome was pain scores (including pain relief
rate), and the secondary outcomes were medication adher-
ence, situation of breakthrough pain and incidence of
adverse reactions.

Relief rates of pain: The intensity of pain was assessed
using a numerical rating scale (NRS) during the last
24 hours, with a scale of 0 to 10, in which 0 represents
no pain, 1–3 represents mild pain (pain does not affect
sleep), 4–6 represents moderate pain (pain affects sleep),
7–10 represents severe pain (pain severely affects
sleep).15 If a patient’s NRS has reached 4 or more than 4
and then decreased to equal or less than 3, it is defined as

Figure 1. Flow diagram of patient enrollment and analysis.
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pain relief. Relief rates of pain are obtained by calculating
the number of patients who have pain relief out of patients
who have experienced pain.

Incidence and relief rates of breakthrough pain:
Breakthrough pain is defined as a sudden, transient exacerba-
tion of pain that occurs either spontaneously or triggered by a
specific predictable or unpredictable factors despite relatively
stable controlled background pain and adequate use of
analgesics. Patients need to record NRS, daily frequency,
pain duration and time to pain relief after taking analgesics.
The incidence rate of breakthrough pain (NRS≥ 4) is the per-
centage of cases out of the total number of patients.
Breakthrough pain relief includes NRS change (decrease to
≤3), and daily incidences need to be less than three times
as well. The relief rate is defined as the same as above.

Medication adherence: Patients in the experimental
group need to record the prescription each time in “Yao
Nin You Wo” WeChat Mini Program, helping doctors,
pharmacists and patients gain more precise data. Overall
adherence was assessed based on pill counting. Pill count-
ing is calculated by comparing the physician’s prescription
with actual medication cycles. If patients’ actual medication

cycles are consistent with the prescription, it represents
good adherence. Otherwise, the adherence is poor.

Adverse events: Types and grades of analgesia-related
adverse events were recorded in two groups and were evalu-
ated based on the National Cancer Institute (NCI) Common
Terminology Criteria for Adverse Event (CTCAE, version
5.0, http://evs.nci.nih.gov/ftp1/CTCAE). Grade 1 is consid-
ered as mild, grade 2 is moderate, and grade ≥3 is severe.

Statistical analysis

Statistical calculations were done by SPSS 22.0, and P
value ˂.05 was considered to be statistically significant.
Counting data was expressed as rate (%), Chi-squared test
was used for inter-group differences. The Mann–Whitney
U test or Fisher exact test was used to assess pain scores,
pain relief rates, incidence and relief rates of breakthrough
pain, and medication adherence between the two groups at
baseline and 4 weeks later. Frequency distributions of
adverse events were performed for each group.

Results

Patients characteristics

Limited by COVID-19 control，a total of 42 cancer pain
patients aged from 51 to 75 were enrolled for preliminary
assessment, including 23 men and 19 women, most of
whom had secondary education. There were 21 cases in
each group, and more than half of cases are diagnosed
with lung cancer (62%). The baseline of sex, age, marriage,
education and tumor types between two groups was
balanced and comparable (Table 1).

Comparison of cancer pain

At baseline, there was no statistical difference in NRS scores
(control group 3.76± 1.81 vs experimental group 3.57±
1.99, P= .54). At the end of intervention, NRS in two
groups both decreased (2.76± 1.00 vs 1.86± 0.79), and
the statistically significant difference was detected (P=
.005) (Figure 6A). The relief rate of pain in the experimental
group was higher than that in the control group, and the sig-
nificant difference could be found between two groups (P=
.04) (Figure 6B). During the study, nearly one-third patients
in two groups experienced breakthrough pain, respectively.
After the intervention, the breakthrough pain of both groups
was alleviated, and the experimental group has a higher
relief rate than the control group (Table 2). ns: no statistical
differences, *: P˂ .05,**: P˂ .01.

Comparison of adherence

In the initial adherence evaluation, 14 cases in the control
group and 13 cases in the experimental group had poor

Figure 2. Homepage of the “Yao Nin You Wo” WeChat Mini
Program.
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adherence. After the intervention, the adherence was
improved in both groups, and the experimental group had
a significantly better adherence improvement than the
control group as the sum of patients with poor adherence
was reduced to 3 (P＜ 0.05) (Table 3).

Adverse events

Adverse events occurred in both groups, but serious adverse
events were not observed. A patient may havemore than one
adverse event, so the number of adverse events are more
than the number of patients. Although the number of mild
adverse events (Figure 7B) in the experimental group was
higher than that in the control group, the number of moder-
ate adverse events was much lower than that in the control
group. Briefly, the incidence of total adverse events in the
experimental group was less than that in the control group
and had statistical significance (***: P˂ .001). Among all
grades of adverse events that occurred, constipation
(Figure 7A) had the most frequent occurrence, followed
by nausea and vomiting and drowsiness.

Discussion

Principal findings

We carried out a 4-week trial, investigated patients’ pain
perception, drug perception, adherence, and influencing

factors and provided professional and sustainable persona-
lized pharmaceutical care for discharged cancer pain
patients based on a WeChat Mini Program. The results con-
firmed that patients’ self-management ability, including
medication adherence and pain relief, can be enhanced
with the help of pharmacists. Occurrences of pain, break-
through pain and adverse events can also be reduced
effectively.

Consistent with previous studies, mhealth-based inter-
ventions may be a viable strategy to address inadequate
pain control in patients with cancer pain.16 Tailoring inter-
ventions to individual circumstances and dynamic pain tra-
jectories may improve patients’ pain self-management. Our
results showed significant differences existed in pain relief
rates between experimental and control groups. In addition,
the control rate of breakthrough pain in the experimental
group was lower than that in the control group.
Breakthrough pain can occur in 40% to 80% advanced
cancer patients;17 poorly controlled breakthrough pain
may have a negative psychological impact, and then lead
to greater pain, forming a vicious circle. Therefore, it is
not surprising that the assessment of breakthrough pain is
a crucial element of pain management in cancer patients.
Depending on periodicity, duration, and intensity of break-
through pain can help guide service planning and provide
personalized treatment.18 WeChat Mini Programs build a
bridge for timely communication between pharmacists
and doctors, and can offer doctors with real-time

Figure 3. Pain record of the “Yao Nin You Wo” WeChat Mini Program.
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information about patients. Evidence suggests that innova-
tive real-time pain assessment mechanisms and electronic
reporting are more efficient in acquiring pain data.19,20

Boceta et al. also showed that App is useful for physicians
to help diagnose and monitor breakthrough pain in patients
with cancer.21 Our team collected detailed information
through WeChat Mini Programs, delivered personalized
recommendations to patients in real time, and formed
weekly reports. When patients return to the hospital, the
cancer pain reports can be presented to doctors, or doctors
can enter the Mini Program “Yao Nin You Wo” directly
for review.

Our management team is mainly led by clinical phar-
macists and consists of physicians and nurses. We
have previously conducted randomized controlled trials
of pharmacist-led management to ameliorate efficacy,
safety, medication adherence, and quality of life in
cancer pain patients,22,23 proving that pharmacists play
an important role in the management of cancer pain. It
was also verified that the inclusion of clinical pharmacists
in the multi-disciplinary treatment team can help improve
clinical outcomes for cancer patients.13 Apart from this,
medication education and guidance carried out by profes-
sional pharmacists can promote patients’ skills and

knowledge and avoid pain perception and drug perception
errors in order to fully implement pain self-management
strategies in daily life.24 It is reported that some patients
used fentanyl transdermal patches when they had a fever
or slept with an electric blanket; other patients took oxy-
codone sustained release tablets after grinding due to swal-
lowing disorders. These inappropriate forms of medication
can bring about opioid intoxication and poor pain control.
Therefore, we use the “Yao Nin You Wo” Mini Program
to regularly send relevant science articles to carry out
drug education for patients, which can help them under-
stand the pain situation and the drugs they used correctly,
and ultimately avoid unreasonable use. A number of
studies have shown that with pharmacists’ administration,
patients’ adherence after intervention can be increased by
20% compared with that before intervention.22,25 The high
compliance of patients is crucial to achieve the ideal treat-
ment effect, and how to accurately grasp the whole treat-
ment data of patients is the basis for improving the
treatment effect of patients. Our study shows that patients’
adherence in the experimental group could be doubled
after Mini Program intervention, far more than that in the
control group, proving the capability of “Yao Nin You
Wo” again.

Figure 4. Record summary of the “Yao Nin You Wo” WeChat Mini Program.
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With the evolution of technology, mobile devices enable
to provide diverse services independently of time and place
and dynamically adapt to the current usage environment
and personal preferences. For now, mobile devices
become well-suited platforms for Apps that can monitor
and manage pre-existing health conditions more easily,
provide more effective personalized care when needed,
and facilitate better collaborative working between patients
and healthcare providers. Several Apps and Mini Programs
have been developed to manage pain and were confirmed to
have positive effects.26 Yang et al. developed an application
called Pain Guard, and Zhang et al. developed a WeChat
Mini Program “Medication Housekeeper” to administer
the use of analgesic more thoroughly, containing self-
assessment, real-time medication consultation, pain record-
ing, etc., which are similar to “Yao Nin You Wo”.12,20
Pharmacists can address corresponding pharmacists’
recommendations based on patients’ adverse reactions
and evaluate compliance by pill counting, but these are
not available in Pain Guard and Medication Housekeeper.
Compared with Apps, the WeChat Mini Program has the

potential to assist in symptom management more conveni-
ently and easily.27 Besides real-time pain assessment,
“Yao Nin You Wo” can also be used for adherence evalu-
ation, adverse reaction management and information con-
sultation. This enables pharmacists to provide timely help
and effective intervention to patients, and adjust the
content of intervention according to patients’ individual
conditions, which is difficult to achieve in traditional
pharmaceutical care. “Yao Nin You Wo” comes with a
medication reminder function, and patients can set their
own time to take medicine. If they miss or forget to take
medicine, pharmacists will send a reminder message to
patients. More importantly, when patients record adverse
reactions, pharmacists can send corresponding treatment
principles or measures according to the type and intensity
of adverse reactions to improve patients’ self-management
ability. For example, people with mild constipation are
advised to eat more vegetables and fruits, drink more
water, and exercise appropriately. For patients with moder-
ate or severe constipation, medications such as lactulose
and enemas are recommended.

Figure 5. Back-end management of the “Yao Nin You Wo” WeChat Mini Program.
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Table 1. Baseline characteristics of cancer pain patients.

Experimental group
(n= 21)

Control group
(n= 21) χ2 P

Gender,
n (%)

Man 12 (57) 11 (52) .10 .76

Woman 9 (43) 10 (48)

Age,
n (%)

≤60 9 (43) 7 (26) .40 .53

>60 12 (57) 14 (67)

Marriage,
n (%)

Married 20 (95) 20 (92) .00 1.00

Unmarried 1 (5) 1 (5)

Education,
n (%)

Lower education 2 (10) 3 (14) .34 .84

Secondary education 15 (71) 15 (71)

Advanced education 4 (19) 3 (14)

Tumor type,
n (%)

Respiratory system 13 (62) 13 (62) 3.34 .64

Digestive system 5 (24) 3 (14)

Urinary system 1 (5) 0 (0)

Reproductive system 0 (0) 2 (10)

Others 2 (10) 3 (14)

Figure 6. Comparison of cancer pain between two groups.
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Limitations

There are a few limitations of our study. This is a single-
center, small-sample data analysis with a short intervention
time, which may be biased and affect the universality of
results. For example, lung cancer has a high incidence
and advanced lung cancer is often accompanied by bone
metastasis; advanced lung cancer patients have a high prob-
ability to experience pain and 62% of included patients in
our study had advanced lung cancer. A broader participant
recruitment process should be carried out to eliminate this
bias. Besides, relevant data were filled by patients them-
selves; this means that the patient’s symptoms may be
underestimated and impact the completeness of the report.
Also, our study did not take the psychological factors into
account, such as irritability or depression caused by pain,
which should be considered in the future to better manage
cancer pain. Although the WeChat Mini Program is a prof-
itable method to collect information from patients, the
development time of WeChat Mini Programs is relatively
short. The use of corresponding functions requires strong
clinician and patient approval, and continuous clinical and
patient supporters, so as to increase the overall usage rate
and acceptance. The perspectives and experiences of users
can be fully explored in the use of each module function,
too. It is important to better understand the needs of users
and upgrade the system when necessary to improve the con-
venience and satisfaction of patients.

Conclusion
In summary, “Yao Nin You Wo” WeChat Mini Program
successfully connects pharmacists with patients to deliver
personalized pharmaceutical services, thus improving
patients’ self-management of cancer pain and medication

Table 2. Incidence and relief rate of breakthrough pain in both
groups.

Control
group
(n= 21)

Experimental
group
(n= 21) χ2 P

Incidence of
breakthrough
pain,
n (%)

7 (33) 6 (29) 0.11 .74

Relief rate of
breakthrough
pain,
n (%)

2 (29) 5 (83) .10

Table 3. Comparison of adherence between two groups.

Control
group
(n= 21)

Experimental
group
(n= 21) χ2 P

Before
intervention, n
(%)

Good adherence 7 (33) 8 (38) .10 .75

Poor adherence 14 (67) 13 (62)

After intervention,
n (%)

Good adherence 11 (52) 18 (86) 5.46 .02

Poor adherence 10 (48) 3 (14)

Figure 7. Adverse events in two groups.
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adherence and reducing the incidence of opioid-related
adverse events. In addition, the Mini Program is accepted
easily and worthy of promotion for patients.
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