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Abstract
Background: Concurrent chemoradiotherapy (CCRT) for abdominal cancer frequently induces muscle loss, weight loss, and
malnutrition.
Objective: This exploratory randomized phase II trial evaluated whether a multidisciplinary, mobile health (mHealth)–based
multimodal rehabilitation program could preserve handgrip strength and muscle mass in patients with abdominal cancer
undergoing CCRT.
Methods: In this prospective, multicenter, randomized, open-label phase II trial (NCT05325554), 111 eligible patients with
abdominal malignancies scheduled for CCRT were randomly assigned (1:1) to receive either multidisciplinary mHealth
rehabilitation care (MRC; n=57) or standard care (SC; n=54). The MRC program was delivered by a dedicated multidiscipli-
nary team using the AiNST mHealth platform and wearable heart rate monitors. The primary end point was handgrip strength
at the end of CCRT (analyzed with analysis of covariance adjusting for baseline). Secondary end points were exploratory and
analyzed without multiplicity adjustment; sensitivity analysis using false discovery rate (FDR) correction was performed.
Results: Between February 2022 and April 2023, 111 patients were enrolled. Adherence was high (n=93, 83.9% achieved
exercise targets). After adjusting for baseline handgrip strength, the MRC group had significantly higher handgrip strength
at the end of CCRT than the SC group (adjusted mean difference 4.87 kg, 95% CI 3.36‐6.38; P<.001). Exploratory analyses
of secondary end points (without multiplicity adjustment) showed that the MRC group also had better preservation of
body weight (P=.005), skeletal muscle mass (P<.001), serum albumin (P=.009), prealbumin (P=.02), and lower rates of
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hematological toxicity (P<.05), as well as improved psychological status (distress thermometer [DT] and Hospital Anxiety
and Depression Scale [HADS]) and nutritional scores (Nutritional Risk Screening 2002 [NRS-2002] and Patient-Generated
Subjective Global Assessment [PG-SGA]) at the end of CCRT (all P<.05). All nominally significant secondary end points
remained significant after FDR correction (q<.05). These findings are preliminary and should be interpreted with caution due
to the open-label design, population heterogeneity, and exploratory secondary analyses.
Conclusions: In this exploratory phase II trial, a multidisciplinary, mHealth-based multimodal rehabilitation program was
associated with better preservation of handgrip strength, muscle mass, and nutritional status, as well as lower rates of certain
treatment toxicities, compared with SC. However, definitive conclusions are limited by the open-label design, heterogeneity of
tumor types, and short follow-up. Larger, blinded phase III trials are needed to confirm these findings.
Trial Registration: ClinicalTrials.gov NCT05325554; https://clinicaltrials.gov/study/NCT05325554

J Med Internet Res 2026;28:e98330; doi: 10.2196/98330
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Introduction
Concurrent chemoradiotherapy (CCRT) is a cornerstone
treatment for locally advanced abdominal malignancies,
including gastric, pancreatic, and colorectal cancers [1].
While CCRT improves local tumor control and survival,
it frequently induces debilitating adverse effects, including
weight loss, malnutrition, fatigue, anxiety, depression, and
bone marrow suppression [2-4]. Among these, chemoradio-
therapy-induced muscle loss and decline in handgrip strength
are particularly concerning: sarcopenia and reduced mus-
cle strength independently predict poor treatment tolerance,
lower quality of life, and worse survival [5-7].

The period of CCRT offers a critical window for interven-
tion. Cancer prehabilitation and rehabilitation have emerged
as promising strategies to mitigate these adverse effects [8,
9]. Studies suggest that multimodal rehabilitation—combin-
ing exercise, nutrition, and psychological support—may
outperform single-modality approaches [10,11]. However,
randomized controlled trials of such comprehensive programs
in patients with abdominal cancer undergoing CCRT remain
scarce [12].

Patients receiving CCRT face additional barriers: nutrition
and psychological support are not systematically integrated
into routine oncology care, and access to multidisciplinary
expertise is limited [13]. These gaps highlight the need for a
structured, scalable model that delivers coordinated suppor-
tive care across multiple centers.

Mobile health (mHealth) technologies offer a promising
solution. By providing real-time monitoring, personalized
feedback, and remote communication, mHealth platforms
can improve adherence and support data-driven decisions
[14-18]. Several studies have demonstrated the feasibility
of mHealth-supported interventions in cancer populations,
including smartphone-based nutritional support in pancre-
atic cancer [19] and mHealth coaching to prevent muscle
loss during neoadjuvant chemoradiotherapy for esophageal
cancer [20]. Nevertheless, high-quality randomized trials of
mHealth-facilitated, multidisciplinary rehabilitation in this
population are lacking.

Handgrip strength was chosen as the primary end point,
given its well-documented prognostic value for treatment
tolerance and overall survival in patients with cancer [21],
its responsiveness to multimodal interventions [22], and its
recognition as a core outcome measure in clinical guidelines
for sarcopenia and cachexia [23]. Accordingly, we conduc-
ted this prospective, multicenter, exploratory phase II trial to
evaluate the feasibility and potential efficacy of a multidisci-
plinary, mHealth-based multimodal rehabilitation program in
preserving handgrip strength and muscle mass in patients with
abdominal cancer undergoing CCRT.

Methods
Trial Design and Participants
This prospective, investigator-initiated, multicenter,
randomized, open-label phase II trial was conducted at
3 cancer centers in China: Zhongnan Hospital of Wuhan
University, Renmin Hospital of Wuhan University, and Hubei
Cancer Hospital. The study protocol was approved by the
ethics committee of each participating hospital and registered
with ClinicalTrials.gov (NCT05325554). Ethics approval was
obtained in February 2022, and the first patient was enrolled
in late February 2022. The registration record was released
on March 8, 2022, after administrative verification by the
registry. The study protocol was finalized and approved
before any patient was enrolled, and no modifications were
made to the registry entry after its release. The trial followed
the CONSORT (Consolidated Standards of Reporting Trials)
reporting guideline. Written informed consent was obtained
from all patients.

The inclusion criteria were aged ≥18 years, a histologically
confirmed abdominal malignant tumor scheduled for adjuvant
or neoadjuvant CCRT, no distant metastasis, an Eastern
Cooperative Oncology Group performance status of 0 to 1,
adequate physical capacity for body composition analysis and
6-minute walk test, the ability to operate a smartphone, and
adequate organ function.

The exclusion criteria were clinically significant cardio-
vascular disease; uncontrolled systemic disease (eg, poorly
controlled diabetes); inability to swallow, chronic diarrhea,
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or intestinal obstruction; and neurological or psychiatric
abnormalities affecting cognitive function.

The multimodal rehabilitation intervention started
immediately after baseline assessment (within 3 days before
CCRT initiation) and continued throughout the CCRT period
(5‐6 weeks), with follow-up assessments at 4 weeks after
CCRT.

Sample Size Calculation
Sample size was based on the primary end point of handgrip
strength at the end of CCRT. Using pilot data and published
literature, we assumed a mean handgrip strength of approxi-
mately 25 (SD 6) kg in the control group. A between-group
difference of 4 kg was considered clinically meaningful. With
a 2-sided significance level of α=.05, 80% power, and a 15%
dropout rate, we required 31 patients per group. To allow
for subgroup analyses and ensure robustness, we planned
to enroll 50 patients per group (total 100 patients). Due
to a faster-than-anticipated recruitment rate and to further
strengthen the power for subgroup analyses, enrollment was
extended to 111 patients. Actual enrollment (111 patients)
exceeded the target, providing >90% power for the observed
effect size.
Cancer Treatment
All patients received standard CCRT for 5 to 6 weeks.
The synchronous chemotherapy regimen comprised 2 cycles
of fluorouracil monotherapy or oxaliplatin combined with
fluorouracil-based drugs. Radiotherapy was delivered using
intensity-modulated radiotherapy with 6-MV X-rays, total
dose 45 to 50.4 Gy in 25 to 28 fractions.
Randomization and Masking
Randomization used a computer-generated sequence with
a permuted block design (block size of 4 and concealed
allocation) stratified by study center and primary tumor site.
Outcome assessors for handgrip strength, body composition,
and laboratory tests were blinded to group allocation. Due to
the nature of the behavioral intervention, patients and treating
clinicians could not be blinded (open label).
Interventions

Standard Care Group
Patients received routine oncology care, including general
dietary advice and symptom management, without structured
rehabilitation interventions.

Multidisciplinary mHealth Rehabilitation Group
Patients received standard care (SC) plus a multidisciplinary,
mHealth-based multimodal rehabilitation program.
Multidisciplinary Team and Collaborative
Workflow
The multidisciplinary team (MDT) consisted of radiation and
medical oncologists (treatment decisions and safety moni-
toring), rehabilitation physicians (exercise prescription and
progression), clinical nutritionists (individualized energy and

protein targets and oral nutritional supplements), psycholo-
gists (stress management and coping skills), and trained
research nurses (daily monitoring, data collection, patient
communication, and early symptom detection).

The team met weekly to review each patient’s adherence,
adverse events, and assessment results. Decisions on exercise
adjustments, nutritional support intensification, or psycholog-
ical referrals were made collaboratively and documented in
the electronic case report form. This structured workflow
ensured consistent, protocol-driven, personalized care.
mHealth Platform and Wearable Device
The mHealth app AiNST (KanCare Nutrition) delivered
the intervention. The app included exercise management,
nutritional guidance, and health insights, with separate
interfaces for patients and clinicians. Patients in the interven-
tion group also wore a chest-strap heart rate monitor (XOSS)
during exercise sessions, which provided real-time heart rate
data synchronized with the app. The therapist dashboard
allowed remote monitoring of adherence and intensity.
Physical Intervention
All exercise sessions were supervised at hospital sports
venues. Personalized exercise plans followed American
College of Sports Medicine guidelines: three 50-minute
aerobic sessions per week (5-min warm-up, 25-min moderate
continuous exercise at 50%‐70% maximum heart rate, and
10-min cool-down) plus 20 minutes of resistance training
targeting major muscle groups. The wearable device provided
real-time heart rate feedback to guide exercise intensity.
Nutritional Intervention
Patients received individualized nutritional counseling to
achieve daily targets of 30 to 35 kcal/kg and 1.5 to 2.0 g
protein/kg. Oral nutritional supplements (KanCare Nutrition)
and whey protein were provided as needed. Daily monitoring
via the app ensured goal achievement.
Psychological Intervention
Psychological assessments used the distress thermometer
(DT) and Hospital Anxiety and Depression Scale (HADS).
Personalized counseling, relaxation techniques (breathing and
meditation), and music therapy were provided via the app and
the WeChat (Tencent) platform. Patients with severe distress
were referred to mental health clinics.
End Points and Assessment Schedule
The primary end point was handgrip strength (kg) at the end
of CCRT, measured at baseline and at CCRT completion.

The secondary end points were body weight (kg),
measured at baseline, weekly (twice per week), at CCRT
completion, and at the 4-week follow-up; skeletal muscle
mass (kg), assessed by bioelectrical impedance analysis at
the same time points; laboratory parameters (hemoglobin,
serum albumin, prealbumin, and absolute lymphocyte count),
measured at baseline, weekly, at CCRT completion, and at the
4-week follow-up; nutritional status evaluated by Nutritional
Risk Screening 2002 (NRS-2002) and Patient-Generated

JOURNAL OF MEDICAL INTERNET RESEARCH Yang et al

https://www.jmir.org/2026/1/e98330 J Med Internet Res 2026 | vol. 28 | e98330 | p. 3
(page number not for citation purposes)

https://www.jmir.org/2026/1/e98330


Subjective Global Assessment (PG-SGA) at baseline, weekly,
at CCRT completion, and at the 4-week follow-up; psy-
chological status assessed by DT and HADS at the same
intervals; physical mobility, measured by the 6-minute walk
test at baseline, at CCRT completion, and at the 4-week
follow-up; adverse events, graded by the Common Terminol-
ogy Criteria for Adverse Events version 5.0 and monitored
continuously; and radiotherapy completion rate, progression-
free survival, and overall survival.
Systematic Tools for Multicenter
Implementation
To maintain consistency across the 3 centers, we cre-
ated a standardized protocol. All sites used the same
mHealth app with identical algorithms. Before the trial
began, every MDT member received centralized train-
ing. Coordinators held weekly virtual meetings to review
adherence, and a shared data capture system synchronized
patient assessments, adverse events, and intervention logs.
These tools were intended to facilitate quality control
and reduce intercenter variability, suggesting potential
scalability. Further research is needed to confirm their
feasibility in real-world settings.
Statistical Analysis

Primary Outcome
The primary end point was handgrip strength at the end
of CCRT. To compare the 2 groups while adjusting for
baseline values, an analysis of covariance (ANCOVA) was
performed with treatment group as the fixed factor and
baseline handgrip strength as a covariate. The assumptions
of linearity, normality of residuals, and homogeneity of
regression slopes were verified.

Secondary Outcomes
All secondary end points were prespecified as exploratory.
For continuous variables, after normality testing (Shapiro-
Wilk), 2-sample t tests or Mann-Whitney U tests were used.
Categorical variables were compared using chi-square tests
or Fisher exact tests. No adjustment for multiple compari-
sons was applied to the primary analysis of secondary end
points; therefore, results are reported as nominal P values
and should be interpreted as hypothesis-generating. As a
sensitivity analysis, Benjamini-Hochberg false discovery rate
(FDR) correction was applied to all secondary end points.
The software used was SPSS (version 25.0; IBM Corp) and
R (version 4.3.1; R Foundation for Statistical Computing;
p.adjust function).

Ethical Considerations
We obtained written informed consent from all participants.
The study was approved by the Ethics Committee of
Zhongnan Hospital of Wuhan University (approval 2022015)
and the respective ethics committees of all participating
centers.

Results
Patient Characteristics
Between February 2022 and April 2023, we screened 188
patients, enrolled 111, and randomized them (multidiscipli-
nary mHealth rehabilitation care [MRC]:n=57; SC: n=54
Figure 1). One MRC patient and 2 SC patients with-
drew, leaving 108 for primary end point analysis. Baseline
characteristics were well balanced between groups (Table 1).
No statistically significant differences were observed.

Figure 1. CONSORT (Consolidated Standards of Reporting Trials) flow diagram of patient enrollment, randomization, and follow-up. CCRT:
concurrent chemoradiotherapy.
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Table 1. Baseline characteristics in patientsa.
Characteristics MRCb (n=57) SCc (n=54) P value
Age (y), mean (SD) 57.51 (11.09) 60.35 (7.45) .12
Age (y), n (%)
  ≥65 18 (31.6) 19 (35.2) .74
  <65 39 (68.4) 35 (64.8) .74
Sex, n (%) .14
  Male 29 (50.9) 29 (53.7)
  Female 28 (49.1) 25 (46.3)
Weight (kg), mean (SD) 60.26 (9.82) 62.60 (7.63) .20
Hand grip strength (kg), mean (SD) 26.15 (7.54) 29.29 (7.97) .06
Muscle mass (kg), mean (SD) 43.23 (8.68) 45.59 (6.60) .24
BMI (kg/m2), mean (SD) 21.71 (2.29) 22.36 (2.52) .16
PG-SGAd score, mean (SD) 5.37 (3.13) 5.02 (2.95) .57
NRS-2002e score, mean (SD) 1.86 (1.12) 1.60 (0.99) .24
6-min walk test, mean (SD) 479.36 (55.76) 467.89 (59.18) .33
Distress thermometer, mean (SD) 2.58 (1.58) 2.55 (1.23) .91
Hospital Anxiety and Depression Scale–Anxiety, mean (SD) 3.14 (1.57) 3.49 (1.42) .3
Hospital Anxiety and Depression Scale–Depression, mean (SD) 3.20 (1.96) 3.50 (1.62) .45
Hemoglobin (g/L), mean (SD) 118.51 (14.34) 124.00 (14.73) .07
Albumin (g/L), mean (SD) 38.36 (3.95) 39.39 (3.52) .18
Prealbumin (mg/L), mean (SD) 196.23 (56.99) 218.11 (45.05) .06
Absolute lymphocyte count (109/L), mean (SD) 1.32 (0.35) 1.48 (0.54) .09
Elevated C-Reactive Protein, n (%) 2 (3.5) 1 (1.9) >.99
Primary tumor site, n (%) .98
  Pelvic 40 (70.2) 38 (70.4)
  Upper Abdominal 17 (29.8) 16 (29.6)
Purpose of radiotherapy .70
  Preoperative 11 (19.3) 12 (22.2)
  Postoperative 46 (80.7) 42 (77.8)
Chemotherapy .87
  Fluorouracil monotherapy 35 (61.4) 34 (63)
  Fluorouracil plus oxaliplatin 22 (38.6) 20 (37)
Radiation dose (Gy), mean (SD) 47.1 (2.9) 46.2 (2.5) .10

aPercentages might not total 100% because of rounding. Categorical variables are presented as n (%), and continuous variables are presented as mean
(SD). The Pearson chi-square test was used for categorical variables. The independent 2-sample t test was used for continuous variables.
bMRC: multidisciplinary mHealth rehabilitation care.
cSC: standard care.
dPG-SGA: Patient-Generated Subjective Global Assessment.
eNRS-2002: Nutritional Risk Screening 2002.

Adherence to the Multidisciplinary
mHealth Rehabilitation Program
In the MRC group (n=56), we planned a minimum of 15
exercise sessions. Patients attended on average 15.3 (SD 4.5)
of 15 (102%) planned exercise sessions during treatment. Six
patients completed more than 20 sessions, and 2 completed 25
sessions. The majority (n=47, 83.9%) achieved the target of
15 sessions, with very few (n=3, 5.4%) completing fewer than
5 sessions. No adverse effects related to the rehabilitation
program were encountered.
Primary Outcome
The changes in handgrip strength from baseline are shown
in Figure 2A and 2D. At the nadir during CCRT, the MRC

group had a significantly smaller decline than the SC group
(mean change –0.88, SD 3.09 kg vs –4.71, SD 2.83 kg,
P<.001). At the end of CCRT, the MRC group showed a
mean increase of +1.90 (SD 3.24) kg from baseline, while
the SC group continued to decline (mean change –3.20, SD
3.19 kg, P<.001). At 4-week follow-up, the MRC group
maintained a significantly higher handgrip strength (mean
change +2.96, SD 5.96 kg vs –1.65, SD 5.09 kg, P<.001;
Table S1 in Multimedia Appendix 1).
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Figure 2. Changes in handgrip strength, body weight and muscle mass between multidisciplinary mHealth rehabilitation care (MRC) and standard
care (SC) groups. Mean changes from baseline over time are shown in line graphs (A‑C): handgrip strength (A), body weight (B), muscle mass (C),
assessed at baseline, during radiotherapy (In RT), end of radiotherapy (End of RT), and 4 weeks after radiotherapy (4wks after RT). Box‑and‑whisker
plots (D‑F) show individual changes from baseline for handgrip strength (D), body weight (E), and muscle mass (F). *P<.05 for annotated time point.

After adjusting for baseline handgrip strength, ANCOVA
revealed a statistically significant difference between groups
at the end of CCRT, favoring the MRC group. The adjusted
mean difference was 4.87 kg (95% CI 3.36‐6.38; P<.001;
partial η²=0.337). This result should be interpreted in the
context of the open-label design and the exploratory nature of
the trial.
Secondary Outcomes
All secondary outcomes were analyzed without adjustment
for multiple comparisons; therefore, the reported P values
are nominal and the findings are considered exploratory. The
following results should be interpreted as hypothesis-generat-
ing.

The MRC group experienced lower average body weight
loss during CCRT compared with the SC group (mean 1.67,
SD 1.51 vs mean 2.97, SD 2.54 kg; nominal P=.005; Table
S1 in Multimedia Appendix 1), and by the end of CCRT, the
MRC group had returned to baseline weight (mean weight
change 0.19, SD 2.48 kg), whereas the SC group continued

to lose weight (–1.58, SD 2.48 kg: nominal P=.002; Figure
2B and 2E). Fewer MRC patients lost >5% body weight
(6/56, 10.7% vs 17/52, 32.7%; nominal P=.005). Muscle
mass decline was also lower in the MRC group (mean change
–0.8, SD 1.1 kg vs –2.1, SD 1.5 kg; nominal P<.001; Figure
2C and 2F). After FDR correction, all remained significant
(q<.05).

The MRC group showed less decline in hemoglobin (mean
6.44, SD 7.62 vs mean 13.00, SD 9.21 g/L; nominal P<.001),
serum albumin (mean 2.42, SD 4.32 vs mean 4.54, SD 3.26
g/L; nominal P=.009), and prealbumin (mean 29.67, SD
43.63 vs mean 54.83, SD 49.08 mg/L; nominal P=.02), and
the proportion of patients with hemoglobin decrease >10%
was higher in the SC group (19/52, 36.5% vs 6/56, 10.7%;
nominal P=.001). Absolute lymphocyte count decline was
milder in the MRC group at the 4-week follow-up (mean
0.43, SD 0.34 ×10⁹/L vs mean 0.81, SD 0.58 ×10⁹/L; nominal
P=.001; Figure 3 and Table S2 in Multimedia Appendix 2);
all remained significant after FDR correction.
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Figure 3. Changes in hemoglobin, serum albumin, prealbumin, and absolute lymphocyte count (ALC) between multidisciplinary mHealth
rehabilitation care (MRC) and standard care (SC) groups. Mean changes from baseline over time are shown in line graphs (A‑D): hemoglobin
(A), serum albumin (B), prealbumin (C), and absolute lymphocyte count (D), assessed at baseline, during radiotherapy (In RT), end of radiotherapy
(End of RT), and 4 weeks after radiotherapy (4 wks after RT). Box‑and‑whisker plots (E‑H) show individual changes from baseline for hemoglobin
(E), serum albumin (F), prealbumin (G), and ALC (H). *P<.05 for annotated time point.

At the end of CCRT, the MRC group showed significantly
lower increases in average NRS-2002 and PG-SGA scores
(both nominal P<.001; Figure 4A and 4B; Table S3 in
Multimedia Appendix 3), maintained more stable 6-minute
walk test performance (nominal P=.04; FDR-adjusted q=.046;
Figure 4C; Table S3 in Multimedia Appendix 3), and had
significantly lower DT, HADS-Anxiety, and HADS-Depres-
sion scores (all nominal P<.001; Figure 4D-4F; Table S3 in
Multimedia Appendix 3), all of which remained significant
after FDR correction.

The SC group experienced higher rates of grade 3 or
higher leukopenia (10/52, 19.2% vs 3/56, 5.4%; nominal
P=.04), grade 1 or higher thrombocytopenia (18/52, 34.6%
vs 9/56, 16.1%; nominal P=.03), and elevated CRP (19/52,
36.5% vs 7/56, 12.5%; nominal P=.004); after FDR cor-
rection, all remained significant (q<.05). No significant
differences were observed in radiotherapy interruption or
completion rates (Table 2).
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Figure 4. Secondary endpoints for the multidisciplinary mHealth rehabilitation care (MRC) and standard care (SC) groups assessed at baseline,
end of radiotherapy (RT), and 4 weeks after RT. Box‑and‑whisker plots show individual distributions of (A) NRS 2002 nutritional risk screening
score, (B) Patient‑Generated Subjective Global Assessment (PG‑SGA) score, (C) 6‑minute walking test (6MWT, distance in meters), (D) Distress
Thermometer score, (E) Hospital Anxiety and Depression Scale‑Anxiety subscale (HADS‑ANX) score, and (F) Hospital Anxiety and Depression
Scale‑Depression subscale (HADS‑DEP) score. *P<.05 for annotated time point.

Table 2. Adverse events profilea.
Adverse event MRCb (n=56), n (%) SCc (n=52), n (%) P value
Grade 3 or higher leukopenia 3 (5.4) 10 (19.2) .04
Grade 1 or higher thrombocytopenia 9 (16.1) 18 (34.6) .03
Elevated c-reactive protein 7 (12.5) 19 (36.5) .004
Radiotherapy interruption rate 2 (3.6) 6 (11.5) .15
Radiotherapy completion rate 56 (100) 50 (96.2) .23
Weight loss ≥5% 6 (10.7) 17 (32.7) .005
Hemoglobin decreased ≥10% 6 (10.7) 19 (36.5) .001

aPercentages might not total 100% because of rounding. Categorical variables were presented by number (%). Pearson chi-square test for categorical
data was used.
bMRC: multidisciplinary mHealth rehabilitation care.
cSC: standard care.

Discussion
Principal Findings
This multicenter randomized phase II trial suggests that a
multidisciplinary, mHealth-based multimodal rehabilitation
program can help preserve handgrip strength and muscle
mass in patients with abdominal cancer undergoing CCRT.
Compared with SC, the intervention significantly improved
handgrip strength at the end of CCRT (primary end point).
Exploratory analyses also indicated potential benefits for
body weight, skeletal muscle mass, nutritional biomarkers,
hematological toxicity, physical function, and psychological
well-being. However, the open-label design, heterogeneity

of the study population, lack of multiplicity adjustment for
secondary outcomes (partly addressed by FDR sensitivity
analysis), and short follow-up limit the strength of these
conclusions.

Our MDT-based approach differed from traditional
single-modality supportive care by simultaneously address-
ing physical, nutritional, and psychological declines. Weekly
meetings, risk stratification, and shared decision-making
helped ensure that no patient’s needs were overlooked.
Multidisciplinary collaboration is increasingly recognized
as a cornerstone of comprehensive cancer supportive care,
especially during intensive treatments like CCRT. The high
adherence rate (47/56, 83.9%) in our study further indicates
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that delivering such complex interventions with an organized
MDT and digital tools is feasible.

The preservation of handgrip strength (5.10 kg differ-
ence; P<.001) and muscle mass (1.3 kg; P<.001) is clin-
ically meaningful. Handgrip strength predicts treatment
tolerance and survival in patients with cancer [5,21], and its
decline during CCRT worsens outcomes. Our results show
that a multimodal strategy combining exercise, nutrition,
and psychological support—delivered via mHealth—can
counteract the catabolic state induced by CCRT. Individual
nutritional support [21,24] or exercise alone [25-27] has
benefits, but combining multiple modalities likely produces a
stronger anabolic effect. This aligns with previous reports on
mHealth-based multimodal interventions in gastrointestinal
cancers [19,20]. Nevertheless, due to the open-label design
and the exploratory nature of the secondary analyses, these
results require confirmation in future studies.

A key strength of our study is its multicenter design
and the use of systematic tools to ensure consistent imple-
mentation across 3 centers. The unified mHealth platform,
centralized training, and shared electronic data capture
system were designed to facilitate quality control and reduce
intercenter variability. This suggests potential scalability of
the intervention, although the heterogeneous sample limits
strong claims about generalizability.

Our results align with emerging evidence supporting
mHealth and MDT interventions in cancer care. The SHINE-
MDT trial demonstrated that multidisciplinary team support
reduced radiotherapy interruptions and improved nutritional
and psychological outcomes in patients with head and neck
cancer [28]. Our study extends this concept to patients
with abdominal cancer undergoing CCRT and adds mHealth-
facilitated, real-time monitoring. The observed reduction in
hematological toxicity—including lower rates of grade 3
or higher leukopenia and grade 1 or higher thrombocytope-
nia—represents a clinically meaningful finding, though direct
comparisons are limited by differences in study design and
populations.

At the end of CCRT, the intervention group showed
significantly better psychological status than the control

group. This finding suggests that the sense of empowerment
from actively participating in one’s recovery, combined with
supportive interactions with the MDT and direct benefits of
exercise and relaxation techniques, may buffer the psycholog-
ical burden of cancer treatment [29-31].

Several limitations should be acknowledged. First, the
open-label design may have introduced performance bias,
although outcome assessors for handgrip strength, body
composition, and laboratory tests were blinded. Self-repor-
ted outcomes (psychological scores, PG-SGA, DT, and
HADS) may be particularly susceptible to bias due to
patient awareness of group assignment. Second, the study
population was heterogeneous, including various abdominal
cancer types, treatment intents, and chemotherapy regimens,
which may limit generalizability. Third, the follow-up period
was short (4 weeks after CCRT), preventing assessment of
durability or survival effects. Fourth, the intervention was
intensive and stopped after CCRT; the optimal duration
remains unknown. Fifth, secondary end points were ana-
lyzed without multiplicity adjustment in the primary analysis;
although FDR correction confirmed robustness, these results
should be considered exploratory and hypothesis-generating.
Sixth, the sample size was modest. Seventh, we did not use
a risk-stratified intervention approach. Finally, cost-effective-
ness was not assessed. Thus, these findings are preliminary
and need confirmation in larger phase III trials with longer
follow-up and prespecified multiplicity adjustments.
Conclusions
This randomized phase II trial provides preliminary evidence
that a multidisciplinary, mHealth-based multimodal rehabili-
tation program is feasible and may help preserve handgrip
strength, muscle mass, and nutritional status, while also
improving psychological well-being and reducing treatment
toxicity in patients with abdominal cancer undergoing CCRT.
However, due to the open-label design, population heteroge-
neity, and exploratory nature of the secondary analyses, these
conclusions are limited and hypothesis-generating. Larger,
well-powered phase III trials with blinded outcome assess-
ment and longer follow-up are needed to confirm these
findings before clinical implementation.

Acknowledgments
We thank all physicians at the three participating cancer centers for their assistance in patient identification and recruitment.
We are grateful to the MDT members for their dedication. We thank Professor Chunhua Song, Department of Biostatistics,
College of Public Health, Zhengzhou University, for her valuable guidance and advice on the statistical analysis of this study.
We thank KanCare Nutrition for providing the oral nutritional supplements and mHealth application; the company had no role
in study design, data analysis, or manuscript preparation.
During the preparation of this manuscript, the authors used DeepSeek, an AI‑assisted language tool, solely for English
language editing and readability improvement. No AI tools were used for data analysis, statistical inference, or any other core
scientific aspects of this study. All authors reviewed and approved the final manuscript and take full responsibility for its
content.
Funding
This work was supported by the Chinese Geriatric Health Care Medical Research Society (grant A-WS-2020-KY-001‐23). The
funder had no role in study design, data collection, analysis, or manuscript preparation.

JOURNAL OF MEDICAL INTERNET RESEARCH Yang et al

https://www.jmir.org/2026/1/e98330 J Med Internet Res 2026 | vol. 28 | e98330 | p. 9
(page number not for citation purposes)

https://www.jmir.org/2026/1/e98330


Data Availability
The data supporting this study’s findings are available from the corresponding author upon reasonable request.
Authors’ Contributions
Lei Yang, Wenbo Wang, Jing Su, Yudi Xiong, and Han Wu contributed equally as the first authors.
Fuxiang Zhou, Hanping Shi, and Ximing Xu contributed equally as the corresponding authors. Fuxiang Zhou can be reached
by email at happyzhoufx@sina.com; Hanping Shi can be reached by email at shihp@ccmu.edu.cn; and Ximing Xu can be
reached by email at doctorxu120@aliyun.com.
Conceptualization: LY, QS, CH, KL, Hui Xu, HS, FZ
Data curation: LY, WW, YX, HW, JS
Formal analysis: WW, XX, HS, FZ
Investigation: LY, WW, YX, HW, JD, DC, JP, LX, HJ, YW, Hui Xu, QW, FC, JS, YZ, WC
Methodology: LY, QS, CH, KL, Hui Xu, HS, FZ
Project administration: FZ
Resources: LY, WW, YX, HW, JD, DC, JP, LX, HJ, YW, Hui Xu, QW, FC, JS, YZ, WC
Software: WS
Supervision: FZ
Validation: LY, WW, JS, YX, HW, YW, JD, DC, JP, LX, HJ, Hui Xu, QW, FC, QS, CH, KL, WS, Honghong Xu, YZ, WC,
XX, HS, FZ
Visualization: LY
Writing—original draft: LY
Writing—review and editing: LY, WW, JS, YX, HW, YW, JD, DC, JP, LX, HJ, Hui Xu, QW, FC, QS, CH, KL, WS,
Honghong Xu, YZ, WC, XX, HS, FZ
All authors read and approved the final manuscript.
Conflicts of Interest
WS is affiliated with Beijing AiNST Medical Technology Co, Ltd, which supplied the mobile health app used in this study.
To ensure full transparency, we emphasize that all analyses were based on objective, quantifiable metrics—specifically,
patient activity logs from the application and clinical data—and that the company had no role in study design, data analysis,
interpretation, or manuscript preparation. All other authors declare no other conflicts of interest.
Multimedia Appendix 1
Mean changes from baseline to week 4 after concurrent chemoradiotherapy of the handgrip strength, body weight, and muscle
mass.
[DOCX File (Microsoft Word File), 14 KB-Multimedia Appendix 1]

Multimedia Appendix 2
Mean changes from baseline to week 4 after concurrent chemoradiotherapy for the multidisciplinary mHealth rehabilitation
care and standard care group of the secondary end points (hemoglobin, serum albumin, prealbumin, and absolute lymphocyte
count levels).
[DOCX File (Microsoft Word File), 16 KB-Multimedia Appendix 2]

Multimedia Appendix 3
Mean changes from baseline to week 4 after concurrent chemoradiotherapy for the multidisciplinary mHealth rehabilitation
care and standard care group of the secondary end points (psychological status, physical mobility, and psychological status).
[DOCX File (Microsoft Word File), 17 KB-Multimedia Appendix 3]

Checklist 1
CONSORT checklist.
[PDF File (Adobe File), 2903 KB-Checklist 1]
References
1. Rallis KS, Lai Yau TH, Sideris M. Chemoradiotherapy in cancer treatment: rationale and clinical applications.

Anticancer Res. Jan 2021;41(1):1-7. [doi: 10.21873/anticanres.14746] [Medline: 33419794]
2. Dijkstra EA, Hospers GA, Kranenbarg EM, et al. Quality of life and late toxicity after short-course radiotherapy

followed by chemotherapy or chemoradiotherapy for locally advanced rectal cancer - the RAPIDO trial. Radiother
Oncol. Jun 2022;171:69-76. [doi: 10.1016/j.radonc.2022.04.013] [Medline: 35447283]

JOURNAL OF MEDICAL INTERNET RESEARCH Yang et al

https://www.jmir.org/2026/1/e98330 J Med Internet Res 2026 | vol. 28 | e98330 | p. 10
(page number not for citation purposes)

https://jmir.org/api/download?alt_name=jmir_v28i1e98330_app1.docx
https://jmir.org/api/download?alt_name=jmir_v28i1e98330_app1.docx
https://jmir.org/api/download?alt_name=jmir_v28i1e98330_app2.docx
https://jmir.org/api/download?alt_name=jmir_v28i1e98330_app2.docx
https://jmir.org/api/download?alt_name=jmir_v28i1e98330_app3.docx
https://jmir.org/api/download?alt_name=jmir_v28i1e98330_app3.docx
https://jmir.org/api/download?alt_name=jmir_v28i1e98330_app4.pdf
https://jmir.org/api/download?alt_name=jmir_v28i1e98330_app4.pdf
https://doi.org/10.21873/anticanres.14746
http://www.ncbi.nlm.nih.gov/pubmed/33419794
https://doi.org/10.1016/j.radonc.2022.04.013
http://www.ncbi.nlm.nih.gov/pubmed/35447283
https://www.jmir.org/2026/1/e98330


3. Wan M, Zhang L, Chen C, et al. GLIM criteria-defined malnutrition informs on survival of nasopharyngeal carcinoma
patients undergoing radiotherapy. Nutr Cancer. 2022;74(8):2920-2929. [doi: 10.1080/01635581.2022.2044059]
[Medline: 35225113]

4. Fabian A, Rühle A, Domschikowski J, et al. Psychosocial distress in cancer patients undergoing radiotherapy: a
prospective national cohort of 1042 patients in Germany. J Cancer Res Clin Oncol. Sep 2023;149(11):9017-9024. [doi:
10.1007/s00432-023-04837-5] [Medline: 37165119]

5. Li Y, Wang WB, Yang L, et al. The combination of body composition conditions and systemic inflammatory markers
has prognostic value for patients with gastric cancer treated with adjuvant chemoradiotherapy. Nutrition. Jan
2022;93:111464. [doi: 10.1016/j.nut.2021.111464] [Medline: 34678715]

6. Löser A, Avanesov M, Thieme A, et al. Nutritional status impacts quality of life in head and neck cancer patients
undergoing (chemo) radiotherapy: results from the prospective HEADNUT trial. Nutr Cancer. 2022;74(8):2887-2895.
[doi: 10.1080/01635581.2022.2042571] [Medline: 35209777]

7. Guo ZQ, Yu JM, Li W, et al. Survey and analysis of the nutritional status in hospitalized patients with malignant gastric
tumors and its influence on the quality of life. Support Care Cancer. Jan 2020;28(1):373-380. [doi: 10.1007/s00520-019-
04803-3] [Medline: 31049672]

8. Coderre D, Brahmbhatt P, Hunter TL, Baima J. Cancer prehabilitation in practice: the current evidence. Curr Oncol Rep.
Nov 2022;24(11):1569-1577. [doi: 10.1007/s11912-022-01304-1] [Medline: 35788874]

9. Guerra-Londono CE, Cata JP, Nowak K, Gottumukkala V. Prehabilitation in adults undergoing cancer surgery: a
comprehensive review on rationale, methodology, and measures of effectiveness. Curr Oncol. Apr 9,
2024;31(4):2185-2200. [doi: 10.3390/curroncol31040162] [Medline: 38668065]

10. Minnella EM, Bousquet-Dion G, Awasthi R, Scheede-Bergdahl C, Carli F. Multimodal prehabilitation improves
functional capacity before and after colorectal surgery for cancer: a five-year research experience. Acta Oncol. Feb
2017;56(2):295-300. [doi: 10.1080/0284186X.2016.1268268] [Medline: 28079430]

11. Gillis C, Buhler K, Bresee L, et al. Effects of nutritional prehabilitation, with and without exercise, on outcomes of
patients who undergo colorectal surgery: a systematic review and meta-analysis. Gastroenterology. Aug
2018;155(2):391-410.e4. [doi: 10.1053/j.gastro.2018.05.012] [Medline: 29750973]

12. Flores LE, Westmark D, Katz NB, et al. Prehabilitation in radiation therapy: a scoping review. Support Care Cancer. Jan
5, 2024;32(1):83. [doi: 10.1007/s00520-023-08262-9] [Medline: 38177946]

13. Khoo S, Mohbin N, Ansari P, Al-Kitani M, Müller AM. mHealth interventions to address physical activity and sedentary
behavior in cancer survivors: a systematic review. Int J Environ Res Public Health. May 28, 2021;18(11):5798. [doi: 10.
3390/ijerph18115798] [Medline: 34071342]

14. Triantafyllidis A, Kondylakis H, Votis K, Tzovaras D, Maglaveras N, Rahimi K. Features, outcomes, and challenges in
mobile health interventions for patients living with chronic diseases: a review of systematic reviews. Int J Med Inform.
Dec 2019;132:103984. [doi: 10.1016/j.ijmedinf.2019.103984] [Medline: 31605884]

15. Moraitis AM, Rose NB, Johnson AF, et al. Feasibility and acceptability of an mHealth, home-based exercise intervention
in colorectal cancer survivors: a pilot randomized controlled trial. PLoS One. 2023;18(6):e0287152. [doi: 10.1371/
journal.pone.0287152] [Medline: 37347792]

16. Cheong IY, An SY, Cha WC, et al. Efficacy of mobile health care application and wearable device in improvement of
physical performance in colorectal cancer patients undergoing chemotherapy. Clin Colorectal Cancer. Jun
2018;17(2):e353-e362. [doi: 10.1016/j.clcc.2018.02.002] [Medline: 29551558]

17. Keats MR, Yu X, Sweeney Magee M, et al. Use of wearable activity-monitoring technologies to promote physical
activity in cancer survivors: challenges and opportunities for improved cancer care. Int J Environ Res Public Health. Mar
8, 2023;20(6):4784. [doi: 10.3390/ijerph20064784] [Medline: 36981693]

18. Lee J, Kong S, Shin S, et al. Wearable device-based intervention for promoting patient physical activity after lung cancer
surgery: a nonrandomized clinical trial. JAMA Netw Open. Sep 3, 2024;7(9):e2434180. [doi: 10.1001/jamanetworkopen.
2024.34180] [Medline: 39302678]

19. Keum J, Chung MJ, Kim Y, et al. Usefulness of smartphone apps for improving nutritional status of pancreatic cancer
patients: randomized controlled trial. JMIR Mhealth Uhealth. Aug 31, 2021;9(8):e21088. [doi: 10.2196/21088]
[Medline: 34463630]

20. Yang K, Oh D, Noh JM, et al. Feasibility of an interactive health coaching mobile app to prevent malnutrition and
muscle loss in esophageal cancer patients receiving neoadjuvant concurrent chemoradiotherapy: prospective pilot study.
J Med Internet Res. Aug 27, 2021;23(8):e28695. [doi: 10.2196/28695] [Medline: 34448714]

21. Chang HL, Chien CY, Chen TP. Prognostic role of hand grip strength (HGS) on outcomes after gastrectomy for gastric
cancer: a systematic review and meta-analysis. Int J Clin Oncol. Jan 2026;31(1):107-117. [doi: 10.1007/s10147-025-
02918-8] [Medline: 41269484]

JOURNAL OF MEDICAL INTERNET RESEARCH Yang et al

https://www.jmir.org/2026/1/e98330 J Med Internet Res 2026 | vol. 28 | e98330 | p. 11
(page number not for citation purposes)

https://doi.org/10.1080/01635581.2022.2044059
http://www.ncbi.nlm.nih.gov/pubmed/35225113
https://doi.org/10.1007/s00432-023-04837-5
http://www.ncbi.nlm.nih.gov/pubmed/37165119
https://doi.org/10.1016/j.nut.2021.111464
http://www.ncbi.nlm.nih.gov/pubmed/34678715
https://doi.org/10.1080/01635581.2022.2042571
http://www.ncbi.nlm.nih.gov/pubmed/35209777
https://doi.org/10.1007/s00520-019-04803-3
https://doi.org/10.1007/s00520-019-04803-3
http://www.ncbi.nlm.nih.gov/pubmed/31049672
https://doi.org/10.1007/s11912-022-01304-1
http://www.ncbi.nlm.nih.gov/pubmed/35788874
https://doi.org/10.3390/curroncol31040162
http://www.ncbi.nlm.nih.gov/pubmed/38668065
https://doi.org/10.1080/0284186X.2016.1268268
http://www.ncbi.nlm.nih.gov/pubmed/28079430
https://doi.org/10.1053/j.gastro.2018.05.012
http://www.ncbi.nlm.nih.gov/pubmed/29750973
https://doi.org/10.1007/s00520-023-08262-9
http://www.ncbi.nlm.nih.gov/pubmed/38177946
https://doi.org/10.3390/ijerph18115798
https://doi.org/10.3390/ijerph18115798
http://www.ncbi.nlm.nih.gov/pubmed/34071342
https://doi.org/10.1016/j.ijmedinf.2019.103984
http://www.ncbi.nlm.nih.gov/pubmed/31605884
https://doi.org/10.1371/journal.pone.0287152
https://doi.org/10.1371/journal.pone.0287152
http://www.ncbi.nlm.nih.gov/pubmed/37347792
https://doi.org/10.1016/j.clcc.2018.02.002
http://www.ncbi.nlm.nih.gov/pubmed/29551558
https://doi.org/10.3390/ijerph20064784
http://www.ncbi.nlm.nih.gov/pubmed/36981693
https://doi.org/10.1001/jamanetworkopen.2024.34180
https://doi.org/10.1001/jamanetworkopen.2024.34180
http://www.ncbi.nlm.nih.gov/pubmed/39302678
https://doi.org/10.2196/21088
http://www.ncbi.nlm.nih.gov/pubmed/34463630
https://doi.org/10.2196/28695
http://www.ncbi.nlm.nih.gov/pubmed/34448714
https://doi.org/10.1007/s10147-025-02918-8
https://doi.org/10.1007/s10147-025-02918-8
http://www.ncbi.nlm.nih.gov/pubmed/41269484
https://www.jmir.org/2026/1/e98330


22. Victoria-Montesinos D, García-Muñoz AM, Navarro-Marroco J, et al. Phase angle, handgrip strength, and other
indicators of nutritional status in cancer patients undergoing different nutritional strategies: a systematic review and
meta-analysis. Nutrients. Apr 6, 2023;15(7):1790. [doi: 10.3390/nu15071790] [Medline: 37049629]

23. Cruz-Jentoft AJ, Bahat G, Bauer J, et al. Sarcopenia: revised European consensus on definition and diagnosis. Age
Ageing. Jan 1, 2019;48(1):16-31. [doi: 10.1093/ageing/afy169] [Medline: 30312372]

24. Lyu J, Shi A, Li T, et al. Effects of enteral nutrition on patients with oesophageal carcinoma treated with concurrent
chemoradiotherapy: a prospective, multicentre, randomised, controlled study. Front Oncol. 2022;12:839516. [doi: 10.
3389/fonc.2022.839516] [Medline: 35280748]

25. Chen P, Yang L, Xiu M, Chen MG, Deng LH, Li Y. Effect of individualized nutritional intervention on head and neck
cancer patients receiving radiotherapy. Support Care Cancer. Jan 9, 2024;32(2):94. [doi: 10.1007/s00520-023-08290-5]
[Medline: 38193938]

26. Dennett AM, Peiris CL, Shields N, Prendergast LA, Taylor NF. Moderate-intensity exercise reduces fatigue and
improves mobility in cancer survivors: a systematic review and meta-regression. J Physiother. Apr 2016;62(2):68-82.
[doi: 10.1016/j.jphys.2016.02.012] [Medline: 26996098]

27. Rief H, Petersen LC, Omlor G, et al. The effect of resistance training during radiotherapy on spinal bone metastases in
cancer patients - a randomized trial. Radiother Oncol. Jul 2014;112(1):133-139. [doi: 10.1016/j.radonc.2014.06.008]
[Medline: 25012645]

28. Pei Y, Wang J, Li J, et al. Multidisciplinary team support for patients with head and neck cancer receiving radiotherapy:
a randomized clinical trial. JAMA Netw Open. Dec 1, 2025;8(12):e2547590. [doi: 10.1001/jamanetworkopen.2025.
47590] [Medline: 41396606]

29. Wang YH, Li JQ, Shi JF, et al. Depression and anxiety in relation to cancer incidence and mortality: a systematic review
and meta-analysis of cohort studies. Mol Psychiatry. Jul 2020;25(7):1487-1499. [doi: 10.1038/s41380-019-0595-x]
[Medline: 31745237]

30. Zhu C, Wang B, Gao Y, Ma X. Prevalence and relationship of malnutrition and distress in patients with cancer using
questionnaires. BMC Cancer. Dec 19, 2018;18(1):1272. [doi: 10.1186/s12885-018-5176-x] [Medline: 30567507]

31. Wu Z, Luo F, Wang S, Hu X, Chen M. Digital interventions and mental health outcomes in patients with cancer:
systematic review and meta-analysis. JMIR Cancer. Aug 14, 2025;11:e64754. [doi: 10.2196/64754] [Medline:
40811669]

Abbreviations
ANCOVA: analysis of covariance
CCRT: concurrent chemoradiotherapy
CONSORT: Consolidated Standards of Reporting Trials
DT: distress thermometer
FDR: false discovery rate
HADS: Hospital Anxiety and Depression Scale
MDT: multidisciplinary team
mHealth: mobile health
MRC: multidisciplinary mHealth rehabilitation care
NRS-2002: Nutritional Risk Screening 2002
PG-SGA: Patient-Generated Subjective Global Assessment
SC: standard care

Edited by Matthew Balcarras; peer-reviewed by Das Malay Kumar, Suwen Ge; submitted 15.Apr.2026; final revised version
received 10.Jun.2026; accepted 10.Jun.2026; published 08.Sep.2026

Please cite as:
Yang L, Wang W, Su J, Xiong Y, Wu H, Wang Y, Dai J, Cao D, Peng J, Xia L, Jiang H, Xu H, Wang Q, Chen F, Shu Q, Hao
C, Lv K, Shang W, Xu H, Zhang Y, Chen W, Xu X, Shi H, Zhou F
Multidisciplinary mHealth Rehabilitation for Patients With Abdominal Cancer Who Are Receiving Chemoradiotherapy:
Randomized Phase II Trial
J Med Internet Res 2026;28:e98330
URL: https://www.jmir.org/2026/1/e98330
doi: 10.2196/98330

JOURNAL OF MEDICAL INTERNET RESEARCH Yang et al

https://www.jmir.org/2026/1/e98330 J Med Internet Res 2026 | vol. 28 | e98330 | p. 12
(page number not for citation purposes)

https://doi.org/10.3390/nu15071790
http://www.ncbi.nlm.nih.gov/pubmed/37049629
https://doi.org/10.1093/ageing/afy169
http://www.ncbi.nlm.nih.gov/pubmed/30312372
https://doi.org/10.3389/fonc.2022.839516
https://doi.org/10.3389/fonc.2022.839516
http://www.ncbi.nlm.nih.gov/pubmed/35280748
https://doi.org/10.1007/s00520-023-08290-5
http://www.ncbi.nlm.nih.gov/pubmed/38193938
https://doi.org/10.1016/j.jphys.2016.02.012
http://www.ncbi.nlm.nih.gov/pubmed/26996098
https://doi.org/10.1016/j.radonc.2014.06.008
http://www.ncbi.nlm.nih.gov/pubmed/25012645
https://doi.org/10.1001/jamanetworkopen.2025.47590
https://doi.org/10.1001/jamanetworkopen.2025.47590
http://www.ncbi.nlm.nih.gov/pubmed/41396606
https://doi.org/10.1038/s41380-019-0595-x
http://www.ncbi.nlm.nih.gov/pubmed/31745237
https://doi.org/10.1186/s12885-018-5176-x
http://www.ncbi.nlm.nih.gov/pubmed/30567507
https://doi.org/10.2196/64754
http://www.ncbi.nlm.nih.gov/pubmed/40811669
https://www.jmir.org/2026/1/e98330
https://doi.org/10.2196/98330
https://www.jmir.org/2026/1/e98330


© Lei Yang, Wenbo Wang, Jing Su, Yudi Xiong, Han Wu, You Wang, Jing Dai, Dedong Cao, Jin Peng, Ling Xia, Huangang
Jiang, Hui Xu, Qingyun Wang, Fengxia Chen, Qing Shu, Chizi Hao, Ke Lv, Weihu Shang, Honghong Xu, Ying Zhang,
Weidong Chen, Ximing Xu, Hanping Shi, Fuxiang Zhou. Originally published in the Journal of Medical Internet Research
(https://www.jmir.org), 08.Sep.2026. This is an open-access article distributed under the terms of the Creative Commons
Attribution License (https://creativecommons.org/licenses/by/4.0/), which permits unrestricted use, distribution, and reproduc-
tion in any medium, provided the original work, first published in the Journal of Medical Internet Research (ISSN 1438-8871),
is properly cited. The complete bibliographic information, a link to the original publication on https://www.jmir.org/, as well as
this copyright and license information must be included.

JOURNAL OF MEDICAL INTERNET RESEARCH Yang et al

https://www.jmir.org/2026/1/e98330 J Med Internet Res 2026 | vol. 28 | e98330 | p. 13
(page number not for citation purposes)

https://www.jmir.org
https://creativecommons.org/licenses/by/4.0/
https://www.jmir.org/
https://www.jmir.org/2026/1/e98330

	Multidisciplinary mHealth Rehabilitation for Patients With Abdominal Cancer Who Are Receiving Chemoradiotherapy: Randomized Phase II Trial
	Introduction
	Methods
	Trial Design and Participants
	Sample Size Calculation
	Cancer Treatment
	Randomization and Masking
	Interventions
	Multidisciplinary Team and Collaborative Workflow
	mHealth Platform and Wearable Device
	Physical Intervention
	Nutritional Intervention
	Psychological Intervention
	End Points and Assessment Schedule
	Systematic Tools for Multicenter Implementation
	Statistical Analysis
	Ethical Considerations

	Results
	Patient Characteristics
	Adherence to the Multidisciplinary mHealth Rehabilitation Program
	Primary Outcome
	Secondary Outcomes

	Discussion
	Principal Findings
	Conclusions



