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Abstract

Background: Medication adherence is crucial for improving clinical outcomes in the treatment of patients with cancer. The
lack of adherence and adverse drug reactions can reduce the effectiveness of cancer therapy including the quality of life. The
commonly used intervention methods for medication adherence continue to evolve, and the age of fifth-generation (5G) messaging
has arrived.

Objective: In this study, we conducted a prospective, pilot randomized controlled trial to evaluate the effect of 5G messaging
on medication adherence and clinical outcomes among patients with cancer in China.

Methods: The research population was patients with nonsmall cell lung cancer undergoing pemetrexed chemotherapy who
requireregular folic acid (FA) and vitamin B12 supplements. Theintervention and control groups were assigned to 5G messaging
and second-generation (2G) messaging, respectively. The patients' medication adherence and quality of life were assessed at
baseline and 1-month and 3-month time points. Moreover, the chemotherapy-related hematol ogic or nonhematol ogic toxicities,
aswell asthe serum levels of FA and vitamin B12, were measured.

Results: Of the 567 patients assessed for eligibility between January and May 2021, atotal of 154 (27.2%) patients wereincluded.
Overall, 80 were randomized to the control group and 74 to the intervention group. The odds of adherence in the 5G messaging
intervention group were significantly higher than the control group at the 1-month (62/69, 90% vs 56/74, 76%,; adjusted odds
ratio 2.67, 95% CI 1.02-7.71) and 3-month (50/60, 83% vs 48/64, 75%; adjusted odds ratio 2.36, 95% CI 1.00-5.23) time points.
Correspondingly, the FA and vitamin B12 serum levels of patients in the 5G messaging group were higher than those of the
control group. Regarding hematol ogic toxicities, only the incidence of leukopeniain the intervention group was lower than that
in the control group (25/80, 31% in the control group vs 12/74, 16% in the intervention group; P=.04). There were no differences
in nonhematologic toxicities and quality of life between the 2 groups.

Conclusions: Insummary, we conclude that compared with conventional 2G text-based messaging, a5G messaging intervention
can better improve medication adherence and clinical outcome among patients with cancer.

Trial Registration: ChineseClinical Trial Registry ChiCTR2200058188; https://www.chictr.org.cn/showproj.html ?proj=164439

(JMIR Cancer 2023;9:e44612) doi: 10.2196/44612
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Introduction

Medication adherenceiscrucial for improving clinical outcomes
in the treatment of patients with cancer. Poor adherence is
associated with disease progresson and worse survival.
Prolonged survival and symptom palliation are the main
therapeutic goals. However, the lack of adherence can reduce
the effectiveness of therapy including quality of life (QoL) [1]
and increase health care costs[2]. M oderate enhancement or at
least maintenance of QoL play avital role among patients with
cancer, but QoL may be affected by the severity and frequency
of adverse drug reactions. These adverse effects can compromise
QoL, increase financial costs, diminish adherenceto treatment,
and cause medical complications [3,4]. The toxicities of oral
cancer therapy include fatigue, nausea, and diarrhea, and the
lack of regular contact with an oncology team may impact
adherenceto oral regimens[5].

In addition to antitumor drugs, supplementation also plays an
important role in the treatment and prevention of tumors: for
example, the reduction of new skin cancer cases in recipients
of lung transplants who take omega-3 fatty acid supplements
[6]. In patientswith nonsmall cell lung cancer (NSCLC), vitamin
D supplementation may improve the survival of patients with
early-stage lung adenocarcinomawith lower 25-hydroxy vitamin
D levels [7]. However, the intervention management of
antitumor drugs and supplementation adherenceis challenging.
Pemetrexed is the preferred drug for use as a component of
platinum-based doublet chemotherapy for patientswith NSCLC,
because pemetrexed is an antifolate drug that acts primarily by
disrupting folate-dependent metabolism and inhibiting multiple
enzymes involved in pyrimidine and purine synthess.
Myelosuppression in hematotoxicity isthe principal toxicity of
pemetrexed. It has been demonstrated that the addition of
vitamin B12 and folic acid (FA) to pemetrexed-containing
chemotherapy regimens leads to a reduction of severe adverse
events, especialy hematologic toxicity, without diminishing
antitumor efficacy [8]. However, FA supplement is regularly
ignored by patients after discharge [9]. Patients who were
nonadherent to FA supplement prescriptions had low FA intakes
and serum folates, as well as high homocysteine levels and
hematologic toxicities[10]. Thus, it is necessary to manage the
medication adherence of patients with NSCLC undergoing
pemetrexed chemotherapy who require FA and vitamin B12
supplements.

Currently, the commonly used intervention methods for
medication adherence include a variety of medical-related text
messaging interventions, apps, websites, etc. All of them have
achieved good results in the intervention of tumor medication
adherence [11-13]. Nevertheless, another study has found that
text messaging failed to improve any outcomesin patientswith
breast cancer [ 14]. Smartphone apps require complex operations,
such as downloading the app, and both apps and web-based
education platforms possess spatial and  temporal
limitations—they depend on Wi-Fi or data networks to send
high-definition videos to patients. With the development of
information technology, second-generation (2G) text-based
messaging has been raised to fifth-generation (5G) messaging.
5G messaging is constructed based on the latest standards of
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the Global System for M obile Communications Association to
achieve multimedia and interactive messages, which have the
advantages of high speed, low delay, and greater connectivity.

5G messaging is superior in many ways to the commonly used
intervention methods for medi cation adherence. Compared with
the conventional 2G text-based messaging, advanced 5G
messaging support multiple media formats, including
high-definition pictures, audio, video, and emoticons; geographic
location; contact card, etc. The video and audio can be delivered
in many ways (including viaemail or websites). However, most
patientswith chronic conditions, including patients with cancer,
are older adults, and using a mobile phone with 5G network
connection is more convenient for the management of
medication adherence among older adults.

More than 97% of county towns and 40% of urban areas in
China have been covered by 5G networks. 5G applications are
accelerating in areas such as education, health care, and
information consumption. More than 600 tertiary hospitalsin
China have launched 5G+ emergency, remote diagnosis, and
health management applications [15]. The application of 5G in
distance education has gained attention, enabling patients in
rural areas to obtain the same medical and pharmaceutical
services as those in urban areas. By connecting a smartphone
to the 5G messaging service of acommunication company, the
operators can supply personalized services and consultations
to users through abundant media methods. Users can easily
enjoy the closed-loop administration through click interaction
and multimedia without complex operations and
Wi-Fi—dependent limitations.

Therefore, we conducted this pilot study to assess whether a
pharmacist-lead 5G messaging intervention can enhance
medication adherence of regular FA supplementation and thus
improve clinical outcomes among patients with NSCLC. This
isthefirst study to apply 5G messaging to medication adherence
among patients with cancer.

Methods

Research Setting

We conducted a randomized controlled trial with the
concealment of allocation and single-blinded outcome
assessment. The study was performed from January to May
2021 at Shanghai Tenth People's Hospital, which is the cancer
center affiliated to Shanghai Tongji University. The study was
registered in the Chinese Clinicd Trid Registry
(ChiCTR2200058188).

Participants Enrollment

Weincluded patientswho (1) were diagnosed with cytologically
or histopathologically proven NSCL C and planned for upfront
pemetrexed-platinum doublet chemotherapy; (2) owned a
smartphone and were able to communicatein Mandarin Chinese;
(3) had the capability to read messages and watch videos; and
(4) had an Eastern Cooperative Oncology Group (ECOG) score
of 0-3.

We excluded patients who (1) were diagnosed with other
cancers, (2) did not speak Mandarin Chinese or were using a
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mobile phone that was unableto receive 5G messaging; (3) had
reading or comprehensiveimpairments; and (4) were unwilling
to participate in thetrial.

FA and B12 Supplementation

Recommendations for supplementation included starting oral
FA (350-1000 pg daily) 1 week before the first dose of
pemetrexed and continuing the samefor at least 2 weeks beyond
the end of pemetrexed treatment. Along with FA, intramuscul ar
vitamin B12 injection (1000 pg) should be administered and
repeated every 9 weeks until the cessation of treatment [16].

5G Messaging Intervention

Randomization was performed in advance using a web-based
random number generator [17] ina1:1 ratio. The control group
received 2G messaging (text only) twice aweek. Thetext isas
follows: “Dear <Patient Name>, please be reminded to take
folic acid tablets as instructed by your doctor/pharmacist. Take
tablets (350~1000 pg, usually 400 pg) daily starting one week
before the dose of pemetrexed and continuing the same for at
least 21 days beyond end of pemetrexed.” This messagewasin
Chinese.

The intervention group received 5G messaging twice a week.
The contents of the 5G messaging intervention consisted of not
only text but aso video and audio messages of medication
education: (1) the text content is the same as that from 2G
messaging, with “ For detailed explanation, please watching the
following video or audio” added to the end; (2) the video content
(Multimedia Appendix 1) was made according to the prescribing
information of pemetrexed [16] and the guideline for FA
supplementation in China [18]; (3) the video content has also
been synchronized with the production of an audio version with
only sound but no video (Multimedia Appendix 2). The video
and audio messages werein Chinese (see Multimedia Appendix
3 for an English trandation of the video content). The
participants had the option to stop the messaging intervention
a any time. The pharmacist followed up al patients by
conducting surveys via phone calls every month.

M easurement and Outcomes

We collected data using the following instruments. (1) the
Morisky Medication Adherence Scale 8 item (MMAS-8)
[19-21]; (2) the EuroQol EQ-5D-3L; (3) the Beliefs about
Medicines Questionnaire (BM Q)—Specific; and (4) apredefined
data collection form. The MMAS-8 is an 8-item questionnaire
designed to facilitate the identification of barriers and behaviors
associated with adherence to medication. The possible answers
to questions1to 7 are“Yes’ (0 points) or “No” (1 point). Five
of the questions are scored in reverse. The possible answersto
guestion 8 are“Never,” “Occasionaly,” “ Sometimes,” “ Often,”
and “All the time,” scoring 1, 0.75, 0.50, 0.25, and 0 points,
respectively [19]. The EuroQol EQ-5D-3L comprises the
following 5 dimensions. mobhility, self-care, usual activities,
pain/discomfort, and anxiety/depression. Each dimension has
3 levels: no problem, some problems, and extreme problems
[22]. The BMQ-Specific assesses patients' beliefs about the
particular medications prescribed for them, comprising 2
subscales: Specific Necessity and Specific Concerns. Eachitem
of the BMQ subscalesis scored on a5-point Likert scaleranging
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from 1 (strongly disagree) to 5 (strongly agree) [23]. Inthe data
collection form, information regarding age, gender, other
comorbidities, and concurrently used drugs was collected.

The primary outcomes were (1) the proportion of patients who
adhered to medications at the 1-month time point and (2)
incidence of any grade of hematologic toxicities (anemia,
leukopenia, neutropenia, or thrombocytopenia) and
nonhematologic toxicities (neuropathy, fatigue, fever,
constipation, diarrhea, and vomiting) according to the National
Cancer Ingtitute Common Terminology Criteria for Adverse
Events, version 3.0, during the study period. The secondary
outcomes were (1) the proportion of patients who adhered to
medications at the 3-month time point; (2) changes in serum
levels of FA and vitamin B12; and (3) change in QoL from
baseline to the 3-month time point.

Statistical Analysis

To detect a 20% difference in adherence between the control
and intervention groups and to account for 20% loss to
follow-up, weenrolled at |east 152 patients (76 per group). Data
were presented as absolute numbers, percentages, means with
SDs, or medians with IQRs as appropriate. Characteristics and
the QoL of patients randomized to the intervention and control
groups were compared using chi-sgquare test for all categorical
variables and 2-tailed independent t test or Mann-Whitney U
test for all continuous variables. Univariablelogistic regression
models were used to estimate the odds ratio (ORs) with 95%
Cls of theintervention for adherence outcomes. The changein
QoL was assessed using the McNemar test (categorical) and
Wilcoxon signed rank test (continuous). All tests considered
2-sided P values of <.05 to be statistically significant. SPSS
Statistics (version 25.0; IBM Corp) and GraphPad Prism
(version 7.0; GraphPad Software, Inc) were used for statistical
analyses. GraphPad Prism was also used to create graphs.

Ethics Approval

All study materials and procedures were approved by the
institutional review board of Shanghai Tenth People's Hospital
(protocol 1D SHSY-IEC-4.1/21-248/01).

Informed Consent and Compensation

All enrolled participants have signed the informed consent forms
before the tria started. They consented to primary data
collection and allowed secondary analysis without additional
consent. All the study data are anonymous or deidentified. The
compensation typefor al enrolled participantsin human subjects
research is cash.

Results

Baseline Characteristics

Of the 567 patients assessed for eligibility between January and
May 2021, atotal of 154 (27.2%) patients were included; 217
(38.3%) patients were excluded due to exclusion criteria, and
196 (34.6%) declined to participate. Of the 154 patients
included, 80 were randomized to the control group and 74 to
theintervention group. Three patientsin the intervention group
did not receive the intervention due to poor health, resulting in
71 patients in the intervention group. Out of the 154 patients,
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143 (92.9%) and 124 (80.5%) completed the 1-month and
3-month follow-ups, respectively. The reasons for the loss of
follow-up included being out of contact, death, discontinuing
the intervention, etc (Figure 1).

The mean age of the patients was 64.3 (SD 8.1) years, and
43.5% (67/154) were male. The proportion of older patients
(aged >65 years) was 39.6% (61/154). In addition to cancer,
the majority of patients also had comorbidities, mainly

Ni et a

hypertension (55/154, 35.7%), diabetes (25/154, 22.7%), and
other comorbidities (35/154, 22.7%). Furthermore, 16.9%
(26/154) of patients took more than 2 non-antitumor drugs.
BMQ Specific Necessity and Concern scores were measured
among the patients. No differences in the demographics and
genera characteristics, medical history, comorbidities, and
BMQ-Specific scores were found among the control and
intervention groups (Table 1).

Figure 1. Flowchart of the study population. 5G: fifth generation; ADR: adverse drug reactions.
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Table 1. Baseline characteristics of the study population.
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Patient characteristic All patients (n=154) Control (n=80) Intervention (n=74) P value
Demographics and general characteristics
Age (years), mean (SD) 64.3(8.1) 62.4 (8.4) 66.5 (7.3) 062
Aged >65 years, n (%) 61 (39.6) 27(33.8) 34(45.9) 19b
Male, n (%) 67 (43.5) 29(36.3) 38 (51.4) 06°
Medical history and comorbidities, n (%)
Hypertension 55 (35.7) 23(28.8) 32 (43.2) 06°
Diabetes 35 (22.7) 19 (23.8) 16 (21.6) 75P
Other comorbidities 35(22.7) 15(18.8) 20 (27) oob
>2 Non-antitumor drugs 26 (16.9) 12 (15) 14 (18.9) 520
BM Q° Specific score, median (IQR)
BMQ Specific Necessity 23 (21-25) 20 (14-24) 21 (19-23) 948
BMQ Specific Concern 11 (9-15) 12 (9-15) 10 (9-13) ogd

3 ndependent (2-tailed) t test.

8Chi-square test.

BMQ: Beliefs about Medicines Questionnaire.
dm ann-Whitney U test.

Changesin Measures

The full score of the MMAS-8 is 8 points. A score of <6
represents poor adherence, a score of 6-8 represents moderate
adherence, and ascore of 8 represents good adherence. A greater
proportion of patients were adherent in the intervention group
than the control group at the 1-month (62/69, 90% vs 56/74,
76%; adjusted OR 2.67, 95% Cl 1.02-7.71) and 3-month (50/60,
83% vs 48/64, 75%; adjusted OR 2.36, 95% Cl 1.00-5.23) time
points (Figure 2; Table 2).

There were significant increases in median EQ-5D-3L index
va ue from baseline to the 3-month time point in both the control
(0.68, IQR 0.54-1vs 1, IQR 0.726-1; P<.001) and intervention
(0.76, IQR0.65-1vs1, IQR 0.73-1; P=.004) groups. Theresults
indicated that both 2G and 5G messaging have the potential to
ameliorate physical and mental health in the QoL. However,
there was no significant difference in median change of
EQ-5D-3L index values between the control and intervention
groups at baseline or the 3-month time point (0.214, IQR
0.000-0.375 vs 0.000, IQR 0.000-0.279; P=.08; Table 3).

Figure 2. Patient’s medication adherence at the 1-month and 3-month time points. The MMAS-8 Scale, content, name, and trademarks are protected
by US copyright and trademark laws. Permission for use of the scale and its coding is required. A license agreement is available from MMAR, LLC.,
www.moriskyscale.com. MMAS-8: Morisky Medication Adherence Scale 8 item.
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Table2. Patient adherence at the 1-month and 3-month time points, measured using the M MAS-82P. Samples exclude patients who were not measured
for adherence at the 1-month and 3-month time points.

Time point Control, n (%) Intervention, n (%) Absolute differencein pro-  Univariable analysis
portions (%; 95% CI)
OR® (95% ClI) P value

1 Month (control: n=74 and intervention: n=69) 14.3 (7-26.5) 2.67 (1.02-7.71) 03

Adherence 56 (76) 62 (90)

Nonadherence 18 (24) 7(10)
3 Months (control: n=64 and intervention: n=60) 16 (1.5-28.4) 2.36 (1.00-5.23) 0499

Adherence 48 (75) 50 (83)

Nonadherence 16 (25) 10 (17)

AMMAS-8: Morisky Medication Adherence Scale 8 item.

bThe MMAS-8 Scal e, content, name, and trademarks are protected by US copyright and trademark laws. Permission for use of the scale and its coding
isrequired. A license agreement is available from MMAR, LLC., www.moriskyscale.com.

COR: odds ratio.
dp< 05.
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Table 3. Changesin quality of life from baseline to the 3-month time point.
EQ-SD-3L Baseline® 3-month time point® Comparison
Control® (n=80)  Intervention® (n=74) Control® (n=64) Intervention® (n=60) P; value® P,value® P3value®
Mobility, n (%) 3 &g _9
No problems 50 (62) 57 (77) 43 (67) 50 (83)
Problems 30(38) 17 (23) 21(33) 10 (17)
Self-care, n (%) 27 30 -
No problems 66 (82) 65 (88) 58 (91) 57 (95)
Problems 14 (18) 9(12 6(9) 3(5)
Usual activities, n (%) 05 18 —
No problems 61 (76) 62 (84) 72 (90) 56 (93)
Problems 19 (24) 12 (16) 8(10) 4(7)
Pain/discomfort, n (%) a1f 83 —
No problems 48 (60) 51 (69) 42 (66) 43(72)
Problems 32 (40) 23(31) 22 (34) 17 (28)
Anxiety/depression, n (%) 052 22 -
No problems 46 (58) 45 (61) 45 (70) 42 (70)
Problems 34 (42) 29 (19) 19 (30) 18 (30)
EQ-5D-3L index value, ~ 0.68(0.54-1)  0.76 (0.65-1) 1(0.726-1) 1(0.73-1) <001 ooah —
median (IQR)
Change of EQ-5D-3L in- — — 0.214 (0.000-0.375) 0.000 (0.000-0.279) — — ogf

dex value, median (IQR)

3o differencesin each dimension and index value of the EQ-5D-3L between the control and intervention groups at baseline or the 3-month time point.
bSampl e size of patients who reported EQ-5D-3L at both baseline and the 3-month time points.
P4: Comparison between baseline and 3-month EQ-5D-3L scores of the control group.

sz: Comparison between baseline and 3-month EQ-5D-3L scores of the intervention group.

€P5: Comparison between changes from baseline of EQ-5D-3L index values of the control and intervention groups at the 3-month time point.

"McNemar test.
9Not applicable.
P\wilcoxon signed rank test.

In the aspect of hematologic toxicities, 66.5% (102/154) of
patients developed anemia (any grade), 35.9% (55/154)
developed neutropenia (any grade), 47.6% (73/154) devel oped
leukopenia (any grade), and 30.5% (47/154) developed
thrombocytopenia (any grade). There was not statistically less
incidence in the intervention group compared with the control
group except for leukopenia (25/80, 31% in the control group
vs12/74, 16% in theintervention group; P=.04; Table4). There
were not any significant differences in the incidence of
nonhematologic toxicities (neuropathy, fatigue, fever,
congtipation, diarrhea, and vomiting) between the control and
intervention groups (all P>.05; Table 4).

https://cancer.jmir.org/2023/1/e44612

Intotal, 143 patients (74 control and 69 intervention) contributed
to the analysis of the FA and vitamin B12 assays at the 1-month
time point, and 124 patients (64 control and 60 intervention)
contributed at the 3-month time point. FA and vitamin B12
levelsat the 1-month and 3-month time points were significantly
higher than the levels at baseline (all P<.001). FA and vitamin
B12 levels were statistically greater in the intervention group
than the control group at the 1-month and 3-month time points
(all P<.001; Figure 3), which corresponds to the improvement
of medication adherence.
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Table 4. Hematologic and nonhematologic toxicity profiles of the patients.
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Profile

Control (n=80), incidence (%; 95% CI)

Intervention (n=74), incidence (%; 95% CI) P value

Hematologic toxicit ies

Anemia
Any grade 37.8 (26.4-49.9) 28.7 (18.6-40.8) 25
Grade 3/4 7.7 (7.4-9.3) 7.0(6.4-9.2) .90
Leukopenia, any grade 31.4(21.7-42.1) 16.2 (8.0-27.8) 042
Neutropenia, any grade 20.1(12.5-31.4) 15.8 (7.4-25.8) .36
Thrombocytopenia, any grade 18.3(10.6-28.3) 12.2 (5.1-22.8) 32
Nonh ematologic toxicit ies
Neuropathy, any grade 19 (10-31) 21 (12-32) .84
Fatigue, any grade 40 (22-58) 38 (20-59) .89
Fever, any grade 10(3-19) 8(5-17) .78
Constipation, any grade 12 (6-23) 7 (3-17) 43
Diarrhea
Any grade 13 (6-22) 12 (6-23) .99
Grade 3/4 5(2-13) 6 (2-15) .99
\Vomiting
Any grade 17 (9-27) 12 (6-22) 36
Grade 3/4 5(1-13) 4(1-12) .99
3P<.05.
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Figure 3. Lineand scatter plotsillustrate serum levels of vitamin B12 (A) and folic acid (B) in the control and intervention treatment. Circles represent

mean values, and error bars represent 95% Cls. *P<.001.
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Discussion

Principal Findings

This pilot study was an attempt by a clinical pharmacist to use
5G technology to innovate and carry out intelligent
pharmaceutical carein patientswith cancer. Compared with 2G
messaging, the 5G messaging intervention enhanced the
proportion of adherent patients by over 14.2% at the 1-month
time point and 8.3% at the 3-month time point. The levels of
FA and vitamin B12 in patients with NSCLC in the 5G
messaging group were higher than thosein 2G messaging group,
which correspondsto theimprovement of medication adherence.
In the aspect of hematologic toxicities, the incidence of
leukopeniain the intervention group was lower than that in the
control group. Compared with 2G messaging, the 5G messaging
i ntervention enhanced medication adherence of FA and vitamin
B12, which resulted in the partially reduced risk of
myelosuppression in patients with  NSCLC undergoing
pemetrexed chemotherapy.

There were significant increases in median EQ-5D-3L index
values from baseline to the 3-month time point in both the
control and intervention groups. The results show that both 2G

https://cancer.jmir.org/2023/1/e44612
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and 5G messaging havethe potential to ameliorate physical and
mental health in the QoL. Digital video interventions represent
effective tools for enhancing mental health [24] and physical
activity [25] in patients. The intervention of 5G messaging for
physical and mental health needs further research. Recently,
researchers have begun to present contents of medical education
in videos. Information provided via video may better engage
participants and improve their retention of content [26]. There
is still debate about whether text or video is more effective as
an intervention in heath care. Vandelanotte et a [27] found
that the personally tailored videos were not more effective than
personally tailored text messages in  increasing
moderate-to-vigorous physical activity.

The increasing availability and ease of use of smartphone apps
has allowed for substantial growth of apps that can be used for
health behavior change. The mobile app can send text messages,
check notifications, and open video channels. The teleheath
program isfeasible and enhance participants and their families
access and motivation to engage in self-management [28].
However, the use of apps requires it to be downloaded, which
would occupy alot of the memory space of the smartphone. 5G
technology, with low latency, high speed, enhanced high
resolution, superior reliability, and less energy consumption, is
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bound to transform telemedicine and the health care industry
as awhole [29]. This next-generation wireless networking of
5G technology has many far-reaching implications in both
preventive and therapeutic care of the patients.

Huang et al [30] described that patients preferred to have
reminders sent 30 minutes before their scheduled time for
medication. A review of interventional trials to improve
medication adherence stressed that personalized and interactive
reminders are the most effective[31]. Our findings showed that
5G messaging played a good guiding role in the medication
adherence of patients with cancer. 5G messaging possess
interesting and unlimited potential. In the future, the frequency
and timing of sending 5G messages shall be set by patients
before sending. It is necessary to strengthen the timeliness and
personalization of 5G messaging interventions to improve the
long-term impact on patients medication adherence. 5G
technology will hopefully promote the innovation of intelligent
pharmaceutical care and improve the efficiency and quality of
clinical pharmaceutical care.
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Limitations

Several issuesin our study should be considered. First, thiswas
a single-center study with a small sample size, and further
studies with larger sample sizes in multiple centers, especialy
inrural aress, are needed to confirm these results. Second, this
pilot study describes the effect of 5G messaging on adherence
with supplementation medication for lung cancer. Further
large-scale studies are needed to research the effect of 5G
messaging on medi cation adherence to antitumor drugs. Third,
the study focused on the Chinese population. As potential
cultural differences could ater external validity for the use of
5G messaging, studies in other populations are planned.

Conclusions

Our randomized controlled trial showed a significant effect of
5G messaging in improving medication adherence among
patients with cancer. Future studies could investigate the use
of atailored 5G messaging intervention on clinical outcomes
according to the patients’ preference.
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