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Abstract

Background: People who undergo sphincter-preserving surgery have high rates of anorectal functional disturbances, known
as low anterior resection syndrome (LARS). LARS negatively affects patients’ quality of life (QoL) and increases their need for
self-management behaviors. Therefore, approaches to enhance self-management behavior and QoL are vital.

Objective: This study aims to assess the effectiveness of a remote digital management intervention designed to enhance the
QoL and self-management behavior of patients with LARS.

Methods: From July 2022 to May 2023, we conducted a single-blinded randomized controlled trial and recruited 120 patients
with LARS in a tertiary hospital in Hefei, China. All patients were randomly assigned to the intervention group (using the “e-bowel
safety” applet and monthly motivational interviewing) or the control group (usual care and an information booklet). Our team
provided a 3-month intervention and followed up with all patients for an additional 3 months. The primary outcome was patient
QoL measured using the European Organization for Research and Treatment of Cancer Quality of Life Questionnaire Core 30.
The secondary outcomes were evaluated using the Bowel Symptoms Self-Management Behaviors Questionnaire, LARS score,
and Perceived Social Support Scale. Data collection occurred at study enrollment, the end of the 3-month intervention, and the
3-month follow-up. Generalized estimating equations were used to analyze changes in all outcome variables.

Results: In the end, 111 patients completed the study. In the intervention group, 5 patients withdrew; 4 patients withdrew in
the control group. Patients in the intervention group had significantly larger improvements in the European Organization for
Research and Treatment of Cancer Quality of Life Questionnaire Core 30 total score (mean difference 11.51; 95% CI 10.68-12.35;
Cohen d=1.73) and Bowel Symptoms Self-Management Behaviors Questionnaire total score (mean difference 8.80; 95% CI
8.28-9.32; Cohen d=1.94) than those in the control group. This improvement effect remained stable at 3-month follow-up (mean
difference 14.47; 95% CI 13.65-15.30; Cohen d=1.58 and mean difference 8.85; 95% CI 8.25-9.42; Cohen d=2.23). The LARS
score total score had significantly larger decreases after intervention (mean difference –3.28; 95% CI –4.03 to –2.54; Cohen
d=–0.39) and at 3-month follow-up (mean difference –6.69; 95% CI –7.45 to –5.93; Cohen d=–0.69). The Perceived Social
Support Scale total score had significantly larger improvements after intervention (mean difference 0.47; 95% CI 0.22-0.71;
Cohen d=1.81).
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Conclusions: Our preliminary findings suggest that the mobile health–based remote interaction management intervention
significantly enhanced the self-management behaviors and QoL of patients with LARS, and the effect was sustained. Mobile
health–based remote interventions become an effective method to improve health outcomes for many patients with LARS.

Trial Registration: Chinese Clinical Trial Registry ChiCTR2200061317; https://tinyurl.com/tmmvpq3

(J Med Internet Res 2024;26:e53909) doi: 10.2196/53909
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Introduction

Background
The Global Cancer Statistics 2020 showed that colorectal cancer
ranks third in incidence of malignant tumors and second in cause
of death worldwide [1]. Colorectal cancer incidence is also on
the rise in China, with rectal cancer accounting for 60% of cases
and middle and lower rectal cancers being the most common
[2]. With the advancement of medical technology, optimal
management of middle and lower rectal cancers increasingly
favors sphincter-preserving surgery (SPS) [3]. This operation
preserves anal function and avoids the inconvenience and
pressure caused by permanent colostomy [4]. However,
70%-90% of patients after SPS struggle with long-term anorectal
functional disturbances called low anterior resection syndrome
(LARS) [5,6].

The presence of LARS has a severe adverse effect on the quality
of life (QoL) of patients [7]. Postoperative LARS induces a
spectrum of adverse physical and psychological effects in
patients; for example, up to 50% of patients with LARS report
toilet dependence during rehabilitation [8,9], 36% of patients
experience pain, and approximately 13% of patients report high
psychological distress [10,11]. Furthermore, LARS can restrict
a patient’s social life, leading to further impact on their QoL
[12]. Recently, longitudinal studies have found that patients’
QoL is still affected by LARS even 15 years after surgery [13].
Research has shown that patients can improve their QoL through
methods, such as pelvic floor muscle exercises and dietary
adjustments during home care; however, the effectiveness of
these methods is limited by patients’ lack of knowledge of
LARS and rehabilitation guidance [14,15].

Owing to the frequent occurrence of LARS in patients post
discharge, patients must have a high level of self-management
behavior [16]. However, in China, the majority of patients have
a passive response to LARS, and their self-management behavior
is at a low level [17]. Enhancing self-management awareness
and providing information on supportive care can improve the
self-management behavior of patients with LARS [18]. Research
has demonstrated that motivational interviewing (MI) enhances
self-management awareness and supports behavioral change
[19].

Therefore, to improve patients’ QoL and self-management
behaviors, providing supportive care information to patients is
crucial. A qualitative exploration of patients with LARS’s
perspectives on information needs revealed that timely symptom
management measures are critical during home-based

rehabilitation [20]. However, it is difficult to maintain continuity
and instantaneity with existing management measures [21,22].
Owing to current advances in mobile technology, mobile health
(mHealth) has been widely considered a means of patient health
management, which can improve the effects of symptoms and
assist patients in timely access to the required information
[23,24].

To date, remote follow-up tools for patients with LARS have
yielded promising results [25]. For patients with LARS,
mHealth-based remote interventions may become an effective
method to assist them in improving symptoms. However,
mHealth intervention measures constructed for patients with
LARS are rare. Most studies have only completed the
development and pilot research of remote intervention programs,
leading to insufficient data on the effectiveness of remote
interventions in improving patient health outcomes [26,27].
WeChat (Tencent Corp) is China’s most frequently used instant
messaging and social media application [28]. Evidence suggests
that WeChat-based mHealth interventions effectively improve
health outcomes in various health conditions [29,30].

Objective
This study aimed to assess the effectiveness of a remote digital
management intervention designed for patients with LARS. The
effectiveness of the intervention measure is determined by
improvement in QoL, self-management behaviors,
gastrointestinal symptoms, and social support. We hypothesized
that the remote digital management intervention can effectively
improve the health outcomes of patients with LARS.

Methods

Study Design
This study was conducted from July 15, 2022, to March 15,
2023, in Hefei, China. Our team provided a 3-month intervention
and followed up with all patients for an additional 3 months.
The intervention group used the “e-bowel safety” applet and
received monthly MI. The control group received the usual care
and was provided with a handbook containing information
related to LARS. The CONSORT (Consolidated Standards of
Reporting Trials) checklist is in Multimedia Appendix 1.

Ethical Considerations
This randomized controlled trial (RCT) was approved by the
ethics committee of the First Affiliated Hospital of Anhui
Medical University (PJ2022-07-53) and registered on the
Chinese Clinical Trial Registry (ChiCTR2200061317). All data
were identified with a code number to ensure the confidentiality
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of the subjects’ data. No compensation was provided to
participants.

Participants
The patients were recruited from a tertiary hospital in Hefei,
Anhui Province, China. Patients were eligible to participate in
our study if they met the following criteria: age older than 18
years, a diagnosis of rectal cancer, underwent SPS, LARS scores
≥21, ostomy closure surgery performed at least 3 months prior,
the ability to read and write text, and proficiency in using
WeChat. Patients with chronic gastrointestinal conditions, prior
or current mental health disorders, cognitive impairments,
communication disorders, or those who have participated in
other clinical studies are ineligible for participation in this
research. When patients meeting the recruitment criteria
appeared in the hospital database, the system sent recruitment
information to these patients with the approval of doctors not
directly involved in the research design.

In this study, the sample size was determined based on the QoL.
Previous research has shown that the QoL for patients with
rectal cancer is 77±19 [31]. In an RCT using the EORTC
QLQ-C30, a difference of 10 points is considered clinically
significant [32]. With a two-sided test level of 0.05 and 80%
test efficacy, each group requires a sample size of 45.
Accounting for a 20% dropout rate, 112 patients are needed.

Intervention
Our previous study provided a comprehensive description of
the intervention protocol [33]. The patients in the intervention
group used the “e-bowel safety” applet for 3 months. They were
required to check in on the applet daily and record their daily
gastrointestinal symptoms. Our “e-bowel safety” applet
comprises 4 main sections: a rehabilitation plan, LARS
knowledge, web-based consultation, and patient stories. The
rehabilitation plan module involves the collaborative
development of home dietary and exercise plans by patients
and researchers. The applet features intelligent reminders to
monitor daily plan completion and provide prompts. After
completing the rehabilitation plan, patients must fill out a daily
health diary, and researchers dynamically adjust the
rehabilitation plan based on patients’ feedback and physical
condition. The LARS knowledge module offers evidence-based
information on LARS and symptom management strategies.
The web-based consultation module provides patients with an
opportunity to interact with health care professionals, offering
personalized guidance and feedback. The patient stories module
allows patients to share symptom management experiences or
engage with other patients, with all published content subject
to researcher approval. Additionally, an incentive system has
been designed to encourage participation. For instance, patients
earn points by sharing personal stories or comments, which can
later be exchanged for rewards after accumulating a certain
number of points.

Moreover, our team members conducted monthly MIs with
patients. MIs were led by 4 researchers with expertise in health
coaching and disease management, including 1 clinical
psychologist (Shangxin Zhang) and 3 registered nurses (TW,
HH, and Ling Fang). The researchers engage with patients via

WeChat for 30-60 minutes per call. The aim of MIs is to assist
patients in setting rehabilitation goals, reinforcing
self-management awareness, and promoting health behavior
changes. The content of MIs is based on the interview guide
determined by the research team, which guides the conversation
from the initial session to explore the participant’s motivation
to identify the facilitating factors and barriers to achieving their
health goals. The interview guide is outlined in Multimedia
Appendix 2.

Patients in the control group received the usual care and were
provided with a handbook containing information related to
LARS. At the same time, our team members followed up with
patients, using the same timing and frequency as the MI
intervention group.

Randomization and Masking
This study was a single-blind, two-arm RCT. After obtaining
consent from eligible patients, assistants who were not involved
in the study randomly assigned them to the intervention and
control groups at a 1:1 ratio. The randomization process was
performed by the assistants and anonymized envelopes were
used with block randomization, including block sizes randomly
varying between 4 (2:2) and 6 (3:3). The research assistants
(Ping Ni and Ai Wang) who collected the data were unaware
of the patient assignments throughout the study. Patients used
the QR codes provided by the research team to access the
“e-bowel safety” applet, effectively reducing contamination
between the 2 groups. Patients were blinded to their group
assignments throughout the entire research process.

Quality Control and Participant Retention
Several strategies were used to ensure quality control and
participant retention. Our “e-bowel safety” applet can monitor
patients’ plan execution and provide reminders, which ensures
the daily plans are followed strictly by patients. Before the
formal intervention, we conducted a pilot experiment and
gathered participant feedback to enhance our plan. The specific
results are included in Multimedia Appendix 3. Furthermore,
patients received consistent guidance from our research
assistants (Ping Ni and Ai Wang) when they had questions about
the questionnaire content. Before the start of the study, all
research assistants must undergo training and assessment on
the use of all questionnaires by research team members. Only
research assistants who pass the assessment can participate in
data collection. Additionally, team members regularly check
the progress of research assistants’ work to ensure that they are
following the questionnaire collection process, identifying issues
promptly, and making corrections.

Outcome Measures
The patients’ demographic and clinical information were
obtained from the hospital database. Data were collected from
patients using scales for their QoL, social support,
self-management behaviors, and LARS scores at different time
periods (0, 3, and 6 months). The research assistants (Ping Ni
and Ai Wang) who collected the data assisted patients in
completing questionnaires over the phone or through direct
personal interaction.
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Primary Outcome: QoL
The EORTC-QLQ-C30 (European Organization for Research
and Treatment of Cancer Quality of Life Questionnaire Core
30) was used to measure QoL. This questionnaire comprises 30
items divided into 15 dimensions, including 1 dimension for
QoL, 5 dimensions for functionality, 3 dimensions for
symptoms, and 6 dimensions for additional symptoms. All
dimension scores were linearly transformed to a scale of 0-100
points. Elevated scores on the 5 functionality dimensions and
the QoL dimension were linked to improved functional status,
whereas the reverse pattern was observed for the symptom
dimensions and additional symptom dimensions. The Cronbach
α coefficient ranged from 0.764 to 0.809 [34].

Secondary Outcome

Self-Management
The self-management behavior of patients was assessed by the
Bowel Symptoms Self-Management Behaviors Questionnaire
(BSSBQ). This questionnaire comprises 24 items divided into
5 functional scales, with each item scored on a scale of 0 (never)
to 7 (always). Higher scores indicate better bowel symptom
self-management behavior. The Cronbach α coefficient was
0.81 [17].

Bowel Function
The LARS score consists of 5 items, with a total score ranging
from 0 to 42. Patients’ gastrointestinal symptoms are classified
into no LARS, minor LARS, and major LARS based on the
total score. The LARS score is a validated instrument for
assessing bowel symptoms. The Cronbach α coefficient was
0.767 [35].

Social Support
The Perceived Social Support Scale (PSSS) consists of 12 items,
with each item scored on a scale of 1 (extreme disagreement)
to 7 (strong consent). The total scores ranged from 12 to 84.
The higher the score, the stronger the perceived social support
by the patient. This scale is widely used to assess the level of
social support among patients in China. The Cronbach α
coefficient of this scale was 0.899 [36].

Feasibility
The feasibility of intervention was assessed through the
completion status of MI sessions and the adherence to health
diary entries. The 3-month intervention corresponds to 3 MI
sessions and 84 days of health diary entries.

Statistical Methods
All data were analyzed using SPSS Statistics (version 23.0;
IBM Corp). An intention-to-treat analysis was performed in
this study. We used the last observed values of the patients to
replace missing data. Chi-square analysis was used to analyze
the remaining demographic characteristics, and a 2-tailed
independent sample t test was used to analyze the age and tumor
height. Descriptive data were computed, including means with
SD, medians with ranges, and frequencies with proportions
where appropriate. The statistical significance was established
at P<.05 (2-tailed test). Generalized estimating equations were
used to analyze changes in QoL, self-management behaviors,
LARS, and social support scores at different time points. The
calculation of effect sizes was performed using Cohen d for the
mean differences at various time periods.

Results

Participant Characteristics
Initially, 60 patients were recruited in the control and
intervention groups. During the study, 9 patients dropped out
(dropout rate 7.5%). In the intervention group, 5 patients
withdrew from the study, including 2 patients who received a
reostomy because of an anastomotic fistula and 3 patients whose
condition worsened. In the control group, 4 patients dropped
out, including 2 patients whose condition worsened and 2
patients who refused to continue the intervention because of
the side effects of chemotherapy. No statistically significant
differences were observed between the patients who dropped
out and those who completed all evaluations (P=.17). Figure 1
shows the CONSORT flowchart of this study. Table 1
demonstrates no statistically significant differences in the
demographics and clinical information between the control and
intervention groups at baseline.
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Figure 1. CONSORT (Consolidated Standards of Reporting Trials) flowchart.
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Table 1. Basic participant characteristics of the 2 groups.

P valuet test (df) or chi-square value (df)Control group (n=60)Intervention group (n=60)Characteristics

.340.93 (1)Sex, n (%)

37 (62)42 (70)Male

23 (38)18 (30)Female

.610.51 (118)61.78 (11.80)62.72 (7.91)Age (years), mean (SD)

.960.07 (2)Education, n (%)

32 (53)33 (55)Junior high school or lower

19 (32)19 (32)High school

9 (15)8 (13)College or higher

.650.21 (1)Marital status, n (%)

57 (95)58 (97)Married

3 (5)2 (3)Single

.701.42 (3)Tumor stage, n (%)

13 (22)14 (23)I

30 (50)24 (40)II

15 (25)20 (33)III

2 (3)2 (4)IV

.57–0.57 (118)7.80 (1.811)7.62 (1.708)Tumor height, mean (SD)

.830.378 (2)Postoperative time (months), n (%)

17 (28)18 (30)<6

25 (42)27 (45)6-12

18 (30)15 (25)>12

.620.24 (1)Surgical procedures, n (%)

49 (82)51 (85)Laparoscopy

11 (18)9 (15)Laparotomy

.560.34 (1)Surgical approach, n (%)

59 (98)58 (9)LARa

1 (2)2 (3)TaTMEb

.470.53 (1)Temporary stoma, n (%)

33 (55)29 (48)Yes

27 (45)31 (52)No

.650.88 (2)Chemotherapy, n (%)

5 (8)8 (13)Preoperative

51 (85)49 (82)Postoperative

4 (7)3 (5)No

.271.20 (1)Residence, n (%)

34 (57)28 (47)Countryside

26 (43)32 (53)City

Measurements, mean (SD)

.720.35 (118)69.42 (3.66)69.67 (4.26)EORTC-QLQ-C30c

.49–0.70 (118)30.58 (2.01)30.33 (1.90)BSSBQd

.75–0.32 (118)31.32 (4.73)31.07 (3.88)LARSe score
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P valuet test (df) or chi-square value (df)Control group (n=60)Intervention group (n=60)Characteristics

.770.29 (118)34.3 (1.48)34.42 (1.62)PSSSf

aLAR: low anterior resection.
bTaTME: transanal total mesorectal excision.
cEORTC-QLQ-C30: European Organization for Research and Treatment of Cancer Quality of Life Questionnaire Core 30.
dBSSBQ: Bowel Symptoms Self-Management Behaviors Questionnaire.
eLARS: Low anterior resection syndrome.
fPSSS: Perceived Social Support Scale.

Main Evaluation Indexes
Table 2 shows that the patients’ QoL improved for both groups.
Patients in the intervention group demonstrated greater
improvements in the EORTC-QLQ-C30 total score than those
in the control group after intervention (mean difference 11.51;
95% CI 10.68-12.35; Cohen d=1.73). Furthermore, this
improvement effect remained stable at 3-month follow-up (mean
difference 14.47; 95% CI 13.65-15.30; Cohen d=1.58). Table
3 shows that the EORTC-QLQ-C30 total score in both groups
exhibited a trend of change over the 6-month period (P<.001).
Differences were observed between the 2 groups and the

interaction between group and time. A subgroup analysis was
conducted on patients receiving preoperative chemotherapy
versus postoperative chemotherapy. Among the 49 patients in
the intervention group and 51 in the control group undergoing
postoperative chemotherapy, a nominally significant
improvement in the change from baseline in the
EORTC-QLQ-C30 total score at 3 months was observed
compared to the control group (difference of 4.42; P<.001).
However, this effect was not seen in patients receiving
preoperative chemotherapy. The specific results are included
in Multimedia Appendix 4.
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Table 2. Comparison of the outcomes between the 2 groups after the intervention and at 3-month follow-up.

GEEa statistical testsCohen dControl group, mean (SD)Intervention group, mean (SD)Outcomes

P valueScore, (95% CI)b

EORTC-QLQ-C30c

N/AN/AN/Ae69.42 (3.66)69.67 (4.26)T0d

<.00111.51 (10.68 to 12.35)1.7378.71 (2.72)83.41 (2.46)TIf

<.00114.47 (13.65 to 15.30)1.5881.82 (2.79)86.22 (2.49)T2g

BSSBQh

N/AN/AN/A30.58 (2.01)30.33 (1.90)T0

<.0018.80 (8.28 to 9.32)1.9437.28 (2.04)41.23 (2.26)TI

<.0018.85 (8.25 to 9.42)2.2336.37 (2.63)42.25 (2.58)T2

LARSi score

N/AN/AN/A31.32 (4.73)31.07 (3.88)T0

<.001–3.28 (–4.03 to 2.54)–0.3928.87 (4.83)26.95 (3.51)TI

<.001–6.69 (–7.45 to 5.93)–0.6926.13 (4.67)22.87 (3.09)T2

PSSSj

N/AN/AN/A34.3 (1.48)34.42 (1.62)T0

<.0010.47 (0.22 to 0.71)1.8133.05 (1.98)36.63 (1.44)TI

.070.23 (–0.20 to 0.45)0.2534.40 (1.55)34.80 (1.19)T2

aGEE: Generalized estimating equations.
bDifference in mean change from baseline to endpoint between the groups.
cEORTC-QLQ-C30: European Organization for Research and Treatment of Cancer Quality of Life Questionnaire Core 30.
dBaseline.
eN/A: Not applicable.
fAfter the intervention.
g3-month follow-up.
hBSSBQ: Bowel Symptoms Self-Management Behavior Questionnaire.
iLARS: Low anterior resection syndrome score.
jPSSS: Perceived Social Support Scale.

Table 3. Variation tendency of the EORTC-QLQ-C30a, BSSBQb, LARSc score, and PSSSd in the 2 groups.

Group×timeTime effectGroup effectOutcomes

P valueF test (df)P valueF test (df)P valueF test (df)

<.00127.79 (2)<.00153.81 (2)<.00168.50 (1)EORTC-QLQ-C30

.033.24 (2)<.00174.31 (2)<.00148.15 (1)BSSBQ

<.00121.34 (2)<.00174.94 (2).057.78 (1)LARS Score

<.00171.71 (2).00114.47 (2)<.00129.97 (1)PSSS

aEORTC-QLQ-C30: European Organization for Research and Treatment of Cancer Quality of Life Questionnaire Core 30.
bBSSBQ: Bowel Symptoms Self-Management Behaviors Questionnaire.
cLARS: Low anterior resection syndrome.
dPSSS: Perceived Social Support Scale.

Secondary Evaluation Indexes
Table 2 shows that the patients’ self-management behavior was
enhanced for both groups. The BSSBQ total score had

significantly larger improvements after intervention (mean
difference 8.80; 95% CI 8.28-9.32; Cohen d=1.94) and at
3-month follow-up (mean difference 8.85; 95% CI 8.25-9.42;
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Cohen d=2.23) between groups. The BSSBQ total score showed
statistically significant time effects (P<.001; Table 3).

The LARS score total score had significantly larger decreases
after intervention (mean difference –3.28; 95% CI –4.03 to
–2.54; Cohen d=–0.39) and at 3-month follow-up (mean
difference –6.69; 95% CI –7.45 to –5.93; Cohen d=–0.69). Table
3 shows that the LARS score total score in both groups exhibited
a trend of change over the 6-month period. The intergroup effect
exhibits homogeneity (P=.05).

The PSSS total score had significantly larger improvements
after intervention (mean difference 0.47; 95% CI 0.22-0.71;
Cohen d=1.81); however, the improvement in this effect did
not persist at 3-month follow-up (mean difference 0.23; 95%
CI –0.20 to 0.45; P=.07; Table 2). Table 3 shows that the PSSS
total score in both groups exhibited a trend of change over the
6-month period.

Feasibility
Among the 55 patients who completed the intervention, 45
patients completed 3 MI sessions on time, 7 patients postponed
1 MI session because of scheduling conflicts, and 3 patients
only completed 2 MI sessions. The mean number of attended
MI sessions was 2.95 (SD 0.23). Additionally, 40 patients
completed 84 health diary entries, while the remaining 11
patients did not submit completed entries or fulfill the required
entries. The mean number of days of health diary entries was
82.87 (SD 3.15). We invited patients from the intervention group
to complete a survey to evaluate their perceptions of the
intervention's usability. In the end, 49 people completed the
survey. The specific results are included in Appendix 5.

Discussion

Principal Findings
To the best of our knowledge, the “e-bowel safety” applet is
the first mobile app developed for patients with LARS in China.
This study offers a valuable reference point for future initiatives
in mHealth interventions for patients with LARS. A
mHealth-based intervention was found to be feasible and
effective in helping patients with LARS relieve bowel
dysfunction, improve their self-management behavior, and
improve their QoL compared to usual care.

This study found that the EORTC-QLQ-C30 total score of the
intervention group increased significantly more than that of the
control group after the intervention, indicating that the
mHealth-based remote interaction could improve the QoL of
patients with LARS. These results can be attributed to multiple
factors. First, uncontrollable changes in intestinal function,
concerns about prognosis, and fear of the future make patients
with LARS feel uncertain [37]. A sense of uncertainty influences
a patient’s QoL [38]. Patients using the “e-bowel safety” applet
can provide timely feedback on their problems to the medical
staff and obtain solutions, which can effectively reduce the
uncertainty of patients during home rehabilitation. Second,
decreased bowel dysfunction severity positively affected the
QoL [39]. Third, peer support reportedly enhances cancer
adaptation and QoL [40]. The patients’ stories module offers a
channel for communication and emotional support among

patients with LARS. In this section, patients can share their
experiences related to disease management or self-management
and receive responses from their peers through comments.

As expected, the BSSBQ total score in the intervention group
after the intervention was significantly higher than that in the
control group. The findings supported our hypothesis that
health-based remote interaction can enhance the
self-management behavior of patients with LARS. After the
intervention, the results of enhanced self-management behavior
were consistent with a previous face-to-face 6-month
self-management program study for LARS, which may indicate
that mHealth-based remote interaction may yield intervention
effects on self-management behavior similar to those observed
in face-to-face interventions [41]. However, a more significant
effect was observed at 3-month follow-up. This may be because
monthly motivational interviews help patients adopt positive
health behaviors and improve their self-management awareness
[42]. Moreover, current web-based self-management information
on LARS is overly intricate for patients, and the information
fails to meet the patient’s needs [43]. The strength of our
“e-bowel safety” applet is the credibility of the information
provided and medical consultation from experts, which can
meet the information needs of patients. Finally, our team
members created an individualized self-management plan for
each participant in the intervention group and reminded them
to follow the plans on the applet, which ensured that the patients
developed good habits.

Consistent with previous studies [41], this study found that the
intervention group demonstrated a more significant decline in
the LARS score than the control group. The LARS score also
showed significant time effects, indicating that the patient’s
bowel dysfunction changed significantly during the 6-month
period. This may be because our team members guided patients
in rehabilitation exercises and diet adjustments, which have
been proven effective in improving bowel dysfunction [44-46].
Meanwhile, the severity of bowel dysfunction decreased over
time [13].

Unlike those of previous studies, our findings indicated that
mHealth-based remote interaction management intervention
could improve the social support levels in the short term;
however, sustaining a stable long-term effect on social support
was not realized [47]. The patients in the study might have used
the “e-bowel safety” applet only for 3 months, and the impact
of the intervention on social support may not yield a residual
advantage at 3-month follow-up. Furthermore, most patients’
physical and social functions gradually stabilized at 6 months.
Our “e-bowel safety” applet focuses on intensive support for
symptom management and lacks support knowledge for patients
when symptoms plateau, which should be refined in future
studies to achieve long-term effects.

In this study, MI was used to stimulate behavioral change and
maintenance. The dual intervention of mHealth and MI promotes
effective engagement and motivation for health behavior
changes. Nearly all the patients (55/60) successfully completed
the 3-month intervention and the follow-up during the
intervention process, signifying that the mHealth-based remote
interaction management intervention is feasible and acceptable.
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In addition, none of the patients in the intervention group
experienced adverse consequences caused by the intervention,
indicating that the intervention was safe.

Limitations
This study has some limitations. First, this study enrolled
patients from a tertiary hospital in China, which restricts the
generalizability of our results. In the future, we will recruit
patients from more hospitals to confirm our research findings.
Second, patients were subjected to a limited 3-month follow-up
period, thereby restricting our assessment of the enduring effects
of the mHealth-based remote interaction management
intervention on self-management behavior and QoL. Finally,

patients were required to use WeChat and smartphones, which
presents the potential for selection bias.

Conclusions
The mHealth-based remote interaction management intervention
effectively enhanced the self-management behavior and QoL
of patients with LARS, and the impact remained consistent
during the 3-month follow-up. Bowel dysfunction also
significantly improved throughout the entire research process.
This study suggests that mHealth intervention could provide an
effective and new option for many patients with LARS.
Multicenter studies are necessary to establish the generalizability
and effectiveness of these interventions.

Acknowledgments
This work was supported by the 2021 Anhui Higher Education Institutions Provincial Quality Engineering Project (grant
2021jyxm0718) and the Scientific Research and Cultivation project of the School of Nursing, Anhui Medical University (grant
hlqm12023055).

Conflicts of Interest
None declared.

Multimedia Appendix 1
CONSORT-EHEALTH (Consolidated Standards of Reporting Trials of Electronic and Mobile HEalth Applications and onLine
TeleHealth) checklist (version 1.6.1).
[PDF File (Adobe PDF File), 1193 KB-Multimedia Appendix 1]

Multimedia Appendix 2
The interview guide of motivational interviewing.
[DOCX File , 13 KB-Multimedia Appendix 2]

Multimedia Appendix 3
Results of pilot experiment.
[DOCX File , 15 KB-Multimedia Appendix 3]

Multimedia Appendix 4
The results of subgroup analysis.
[DOCX File , 12 KB-Multimedia Appendix 4]

Multimedia Appendix 5
Comments and attitudes towards intervention of intervention group.
[DOCX File , 15 KB-Multimedia Appendix 5]

References

1. Sung H, Ferlay J, Siegel RL, Laversanne M, Soerjomataram I, Jemal A, et al. Global cancer statistics 2020: GLOBOCAN
estimates of incidence and mortality worldwide for 36 cancers in 185 countries. CA Cancer J Clin. 2021;71(3):209-249.
[FREE Full text] [doi: 10.3322/caac.21660] [Medline: 33538338]

2. Cao W, Chen H, Yu Y, Li N, Chen W. Changing profiles of cancer burden worldwide and in China: a secondary analysis
of the global cancer statistics 2020. Chin Med J (Engl). 2021;134(7):783-791. [FREE Full text] [doi:
10.1097/CM9.0000000000001474] [Medline: 33734139]

3. Zheng K, Hu Q, Yu G, Zhou L, Yao Y, Zhou Y, et al. Trends of sphincter-preserving surgeries for low lying rectal cancer:
a 20-year experience in China. Front Oncol. 2022;12:996866. [FREE Full text] [doi: 10.3389/fonc.2022.996866] [Medline:
36568186]

J Med Internet Res 2024 | vol. 26 | e53909 | p. 10https://www.jmir.org/2024/1/e53909
(page number not for citation purposes)

Zhou et alJOURNAL OF MEDICAL INTERNET RESEARCH

XSL•FO
RenderX

https://jmir.org/api/download?alt_name=jmir_v26i1e53909_app1.pdf&filename=5af1f24bac12b94da6763da1660d2e31.pdf
https://jmir.org/api/download?alt_name=jmir_v26i1e53909_app1.pdf&filename=5af1f24bac12b94da6763da1660d2e31.pdf
https://jmir.org/api/download?alt_name=jmir_v26i1e53909_app2.docx&filename=4a652586af85697f978cbb6d136f18b9.docx
https://jmir.org/api/download?alt_name=jmir_v26i1e53909_app2.docx&filename=4a652586af85697f978cbb6d136f18b9.docx
https://jmir.org/api/download?alt_name=jmir_v26i1e53909_app3.docx&filename=79a61a78f221a6f4ac19180404a788ea.docx
https://jmir.org/api/download?alt_name=jmir_v26i1e53909_app3.docx&filename=79a61a78f221a6f4ac19180404a788ea.docx
https://jmir.org/api/download?alt_name=jmir_v26i1e53909_app4.docx&filename=2c889e269168d891e5d884f4abf467c2.docx
https://jmir.org/api/download?alt_name=jmir_v26i1e53909_app4.docx&filename=2c889e269168d891e5d884f4abf467c2.docx
https://jmir.org/api/download?alt_name=jmir_v26i1e53909_app5.docx&filename=2876c056ecf9f069bf14171d728226d3.docx
https://jmir.org/api/download?alt_name=jmir_v26i1e53909_app5.docx&filename=2876c056ecf9f069bf14171d728226d3.docx
https://onlinelibrary.wiley.com/doi/10.3322/caac.21660
http://dx.doi.org/10.3322/caac.21660
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33538338&dopt=Abstract
https://europepmc.org/abstract/MED/33734139
http://dx.doi.org/10.1097/CM9.0000000000001474
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33734139&dopt=Abstract
https://europepmc.org/abstract/MED/36568186
http://dx.doi.org/10.3389/fonc.2022.996866
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=36568186&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/


4. Langenfeld SJ, Davis BR, Vogel JD, Davids JS, Temple LKF, Cologne KG, et al. The American society of colon and rectal
surgeons clinical practice guidelines for the management of rectal cancer 2023 supplement. Dis Colon Rectum.
2024;67(1):18-31. [doi: 10.1097/DCR.0000000000003057] [Medline: 37647138]

5. Pappou EP, Temple LK, Patil S, Smith JJ, Wei IH, Nash GM, et al. Quality of life and function after rectal cancer surgery
with and without sphincter preservation. Front Oncol. 2022;12:944843. [doi: 10.3389/fonc.2022.944843] [Medline:
36353560]

6. Keane C, Fearnhead NS, Bordeianou LG, Christensen P, Basany EE, Laurberg S, et al. International consensus definition
of low anterior resection syndrome. Dis Colon Rectum. 2020;63(3):274-284. [FREE Full text] [doi:
10.1097/DCR.0000000000001583] [Medline: 32032141]

7. Pieniowski EHA, Nordenvall C, Palmer G, Johar A, Tumlin Ekelund S, Lagergren P, et al. Prevalence of low anterior
resection syndrome and impact on quality of life after rectal cancer surgery: population-based study. BJS Open.
2020;4(5):935-942. [FREE Full text] [doi: 10.1002/bjs5.50312] [Medline: 32530135]

8. Sturiale A, Martellucci J, Zurli L, Vaccaro C, Brusciano L, Limongelli P, et al. Long-term functional follow-up after anterior
rectal resection for cancer. Int J Colorectal Dis. 2017;32(1):83-88. [doi: 10.1007/s00384-016-2659-6] [Medline: 27695976]

9. van der Heijden JAG, Thomas G, Caers F, van Dijk WA, Slooter GD, Maaskant-Braat AJG. What you should know about
the low anterior resection syndrome—clinical recommendations from a patient perspective. Eur J Surg Oncol.
2018;44(9):1331-1337. [doi: 10.1016/j.ejso.2018.05.010] [Medline: 29807727]

10. Qaderi SM, van der Heijden JAG, Verhoeven RHA, de Wilt JHW, Custers JAE, PLCRC study group. Trajectories of
health-related quality of life and psychological distress in patients with colorectal cancer: a population-based study. Eur J
Cancer. 2021;158:144-155. [FREE Full text] [doi: 10.1016/j.ejca.2021.08.050] [Medline: 34666216]

11. Moon J, Garfinkle R, Zelkowitz P, Dell'Aniello S, Vasilevsky C, Brassard P, et al. Incidence and factors associated with
mental health disorders in patients with rectal cancer post-restorative proctectomy. Dis Colon Rectum. 2023;66(9):1203-1211.
[doi: 10.1097/DCR.0000000000002744] [Medline: 37399122]

12. Bohlok A, Mercier C, Bouazza F, Galdon MG, Moretti L, Donckier V, et al. The burden of low anterior resection syndrome
on quality of life in patients with mid or low rectal cancer. Support Care Cancer. 2020;28(3):1199-1206. [doi:
10.1007/s00520-019-04901-2] [Medline: 31218414]

13. Pieniowski EHA, Palmer GJ, Juul T, Lagergren P, Johar A, Emmertsen KJ, et al. Low anterior resection syndrome and
quality of life after sphincter-sparing rectal cancer surgery: a long-term longitudinal follow-up. Dis Colon Rectum.
2019;62(1):14-20. [doi: 10.1097/DCR.0000000000001228] [Medline: 30394987]

14. Eyl RE, Xie K, Koch-Gallenkamp L, Brenner H, Arndt V. Quality of life and physical activity in long-term (≥5 years
post-diagnosis) colorectal cancer survivors—systematic review. Health Qual Life Outcomes. 2018;16(1):112. [FREE Full
text] [doi: 10.1186/s12955-018-0934-7] [Medline: 29859108]

15. Sun V, Wendel CS, Demark-Wahnefried W, Grant M, McMullen CK, Bulkley JE, et al. Diet and behavior modifications
by long-term rectal cancer survivors to manage bowel dysfunction-associated symptoms. Nutr Cancer. 2019;71(1):89-99.
[FREE Full text] [doi: 10.1080/01635581.2018.1524017] [Medline: 30572723]

16. Lai X, Wong FKY, Ching SSY. Review of bowel dysfunction of rectal cancer patients during the first five years after
sphincter-preserving surgery: a population in need of nursing attention. Eur J Oncol Nurs. 2013;17(5):681-692. [doi:
10.1016/j.ejon.2013.06.001] [Medline: 23871359]

17. Hou X, Pang D, Lu Q, Yang P, Jin S. Bowel dysfunction and self-management for bowel symptoms after sphincter-preserving
surgery: a cross-sectional survey of Chinese rectal cancer patients. Cancer Nurs. 2017;40(4):E9-E16. [doi:
10.1097/NCC.0000000000000393] [Medline: 27244667]

18. Pape E, Pattyn P, Van Hecke A, Somers N, Van de Putte D, Ceelen W, et al. Impact of low anterior resection syndrome
(LARS) on the quality of life and treatment options of LARS—a cross sectional study. Eur J Oncol Nurs. 2021;50:101878.
[doi: 10.1016/j.ejon.2020.101878] [Medline: 33246248]

19. Frost H, Campbell P, Maxwell M, O'Carroll RE, Dombrowski SU, Williams B, et al. Effectiveness of motivational
interviewing on adult behaviour change in health and social care settings: a systematic review of reviews. PLoS One.
2018;13(10):e0204890. [FREE Full text] [doi: 10.1371/journal.pone.0204890] [Medline: 30335780]

20. Pape E, Decoene E, Debrauwere M, Van Nieuwenhove Y, Pattyn P, Feryn T, et al. Information and counselling needs of
patients with major low anterior resection syndrome: a qualitative study. J Clin Nurs. 2023;32(7-8):1240-1250. [doi:
10.1111/jocn.16277] [Medline: 35253296]

21. Bazzell A, Madsen LT, Dains J. Clinical management of bowel dysfunction after low anterior resection for rectal cancer.
J Adv Pract Oncol. 2016;7(6):618-629. [FREE Full text] [Medline: 29588867]

22. Sakr A, Sauri F, Alessa M, Zakarnah E, Alawfi H, Torky R, et al. Assessment and management of low anterior resection
syndrome after sphincter preserving surgery for rectal cancer. Chin Med J (Engl). 2020;133(15):1824-1833. [FREE Full
text] [doi: 10.1097/CM9.0000000000000852] [Medline: 32604174]

23. Keutzer L, Wicha SG, Simonsson US. Mobile health apps for improvement of tuberculosis treatment: descriptive review.
JMIR Mhealth Uhealth. 2020;8(4):e17246. [FREE Full text] [doi: 10.2196/17246] [Medline: 32314977]

J Med Internet Res 2024 | vol. 26 | e53909 | p. 11https://www.jmir.org/2024/1/e53909
(page number not for citation purposes)

Zhou et alJOURNAL OF MEDICAL INTERNET RESEARCH

XSL•FO
RenderX

http://dx.doi.org/10.1097/DCR.0000000000003057
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=37647138&dopt=Abstract
http://dx.doi.org/10.3389/fonc.2022.944843
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=36353560&dopt=Abstract
https://europepmc.org/abstract/MED/32032141
http://dx.doi.org/10.1097/DCR.0000000000001583
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32032141&dopt=Abstract
https://europepmc.org/abstract/MED/32530135
http://dx.doi.org/10.1002/bjs5.50312
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32530135&dopt=Abstract
http://dx.doi.org/10.1007/s00384-016-2659-6
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27695976&dopt=Abstract
http://dx.doi.org/10.1016/j.ejso.2018.05.010
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29807727&dopt=Abstract
https://linkinghub.elsevier.com/retrieve/pii/S0959-8049(21)00595-5
http://dx.doi.org/10.1016/j.ejca.2021.08.050
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34666216&dopt=Abstract
http://dx.doi.org/10.1097/DCR.0000000000002744
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=37399122&dopt=Abstract
http://dx.doi.org/10.1007/s00520-019-04901-2
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31218414&dopt=Abstract
http://dx.doi.org/10.1097/DCR.0000000000001228
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30394987&dopt=Abstract
https://hqlo.biomedcentral.com/articles/10.1186/s12955-018-0934-7
https://hqlo.biomedcentral.com/articles/10.1186/s12955-018-0934-7
http://dx.doi.org/10.1186/s12955-018-0934-7
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29859108&dopt=Abstract
https://europepmc.org/abstract/MED/30572723
http://dx.doi.org/10.1080/01635581.2018.1524017
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30572723&dopt=Abstract
http://dx.doi.org/10.1016/j.ejon.2013.06.001
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23871359&dopt=Abstract
http://dx.doi.org/10.1097/NCC.0000000000000393
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27244667&dopt=Abstract
http://dx.doi.org/10.1016/j.ejon.2020.101878
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33246248&dopt=Abstract
https://dx.plos.org/10.1371/journal.pone.0204890
http://dx.doi.org/10.1371/journal.pone.0204890
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30335780&dopt=Abstract
http://dx.doi.org/10.1111/jocn.16277
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=35253296&dopt=Abstract
https://europepmc.org/abstract/MED/29588867
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29588867&dopt=Abstract
https://europepmc.org/abstract/MED/32604174
https://europepmc.org/abstract/MED/32604174
http://dx.doi.org/10.1097/CM9.0000000000000852
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32604174&dopt=Abstract
https://mhealth.jmir.org/2020/4/e17246/
http://dx.doi.org/10.2196/17246
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32314977&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/


24. Saeidzadeh S, Kamalumpundi V, Chi N, Nair R, Gilbertson-White S. Web and mobile-based symptom management
interventions for physical symptoms of people with advanced cancer: a systematic review and meta-analysis. Palliat Med.
2021;35(6):1020-1038. [doi: 10.1177/02692163211006317] [Medline: 33840271]

25. Liu F, Guo P, Su X, Cui M, Jiang J, Wang S, et al. A novel remote follow-up tool based on an instant messaging/social
media app for the management of patients with low anterior resection syndrome: pilot prospective self-control study. JMIR
Mhealth Uhealth. 2021;9(3):e22647. [FREE Full text] [doi: 10.2196/22647] [Medline: 33739295]

26. Moon J, Monton O, Smith A, Garfinkle R, Zhao K, Zelkowitz P, et al. Interactive online informational and peer support
application for patients with low anterior resection syndrome: patient survey and protocol for a multicentre randomized
controlled trial. Colorectal Dis. 2021;23(5):1248-1257. [doi: 10.1111/codi.15602] [Medline: 33638278]

27. Olivia M, Allister S, Jeongyoon M, Marie D, Richard G, Carol-Ann V, et al. An online educational and supportive care
application for rectal cancer survivors with low anterior resection syndrome: a mixed methods pilot study. Colorectal Dis.
2023;25(9):1812-1820. [doi: 10.1111/codi.16665] [Medline: 37501348]

28. Montag C, Becker B, Gan C. The multipurpose application WeChat: a review on recent research. Front Psychol. 2018;9:2247.
[FREE Full text] [doi: 10.3389/fpsyg.2018.02247] [Medline: 30618894]

29. Bao Y, Wang C, Xu H, Lai Y, Yan Y, Ma Y, et al. Effects of an mHealth intervention for pulmonary tuberculosis
self-management based on the integrated theory of health behavior change: randomized controlled trial. JMIR Public Health
Surveill. 2022;8(7):e34277. [FREE Full text] [doi: 10.2196/34277] [Medline: 35834302]

30. Guo Y, Hong YA, Cai W, Li L, Hao Y, Qiao J, et al. Effect of a WeChat-based intervention (Run4Love) on depressive
symptoms among people living with HIV in China: a randomized controlled trial. J Med Internet Res. 2020;22(2):e16715.
[FREE Full text] [doi: 10.2196/16715] [Medline: 32044751]

31. Battersby NJ, Juul T, Christensen P, Janjua AZ, Branagan G, Emmertsen KJ, et al. Predicting the risk of bowel-related
quality-of-life impairment after restorative resection for rectal cancer: a multicenter cross-sectional study. Dis Colon Rectum.
2016;59(4):270-280. [doi: 10.1097/DCR.0000000000000552] [Medline: 26953985]

32. Cocks K, King MT, Velikova G, Martyn St-James M, Fayers PM, Brown JM. Evidence-based guidelines for determination
of sample size and interpretation of the European organisation for the research and treatment of cancer quality of life
questionnaire core 30. J Clin Oncol. 2011;29(1):89-96. [doi: 10.1200/JCO.2010.28.0107] [Medline: 21098316]

33. Li H, Zhou P, Pang X, Wang T, Yin D, Fu M, et al. Mobile health-based remote interaction management intervention for
patients with low anterior resection syndrome: study protocol for a randomised controlled trial. BMJ Open.
2022;12(12):e066046. [FREE Full text] [doi: 10.1136/bmjopen-2022-066046] [Medline: 36564113]

34. Aaronson NK, Ahmedzai S, Bergman B, Bullinger M, Cull A, Duez NJ, et al. The European organization for research and
treatment of cancer QLQ-C30: a quality-of-life instrument for use in international clinical trials in oncology. J Natl Cancer
Inst. 1993;85(5):365-376. [doi: 10.1093/jnci/85.5.365] [Medline: 8433390]

35. Emmertsen KJ, Laurberg S. Low anterior resection syndrome score: development and validation of a symptom-based
scoring system for bowel dysfunction after low anterior resection for rectal cancer. Ann Surg. 2012;255(5):922-928. [doi:
10.1097/SLA.0b013e31824f1c21] [Medline: 22504191]

36. Zimet GD, Powell SS, Farley GK, Werkman S, Berkoff KA. Psychometric characteristics of the multidimensional scale
of perceived social support. J Pers Assess. 1990;55(3-4):610-617. [doi: 10.1080/00223891.1990.9674095] [Medline:
2280326]

37. Yin L, Fan L, Tan R, Yang G, Jiang F, Zhang C, et al. Bowel symptoms and self-care strategies of survivors in the process
of restoration after low anterior resection of rectal cancer. BMC Surg. 2018;18(1):35. [FREE Full text] [doi:
10.1186/s12893-018-0368-5] [Medline: 29866087]

38. Giammanco MD, Gitto L. Coping, uncertainty and health-related quality of life as determinants of anxiety and depression
on a sample of hospitalized cardiac patients in Southern Italy. Qual Life Res. 2016;25(11):2941-2956. [doi:
10.1007/s11136-016-1323-5] [Medline: 27245776]

39. Emmertsen K, Laurberg S, Rectal Cancer Function Study Group. Impact of bowel dysfunction on quality of life after
sphincter-preserving resection for rectal cancer. Br J Surg. 2013;100(10):1377-1387. [doi: 10.1002/bjs.9223] [Medline:
23939851]

40. Brodar KE, Carlisle V, Tang PY, Fisher EB. Identification and characterization of peer support for cancer prevention and
care: a practice review. J Cancer Educ. 2022;37(3):645-654. [FREE Full text] [doi: 10.1007/s13187-020-01861-8] [Medline:
32892278]

41. Li C, Li Z, Lu Q, Zhou Y, Qin X, Wu A, et al. The effectiveness of a self-management program of bowel dysfunction in
patients with mid and low rectal cancer after sphincter-preserving surgery: a pilot randomized controlled trial. Cancer Nurs.
2023;46(1):67-76. [doi: 10.1097/NCC.0000000000001065] [Medline: 35089874]

42. Seven M, Reid A, Abban S, Madziar C, Faro JM. Motivational interviewing interventions aiming to improve health behaviors
among cancer survivors: a systematic scoping review. J Cancer Surviv. 2023;17(3):795-804. [FREE Full text] [doi:
10.1007/s11764-022-01253-5] [Medline: 36100801]

43. Lightner A. Assessing the readability, quality and accuracy of online health information for patients with low anterior
resection syndrome following surgery for rectal cancer, by Garfinkle et al. Colorectal Dis. 2019;21(5):500. [doi:
10.1111/codi.14594]

J Med Internet Res 2024 | vol. 26 | e53909 | p. 12https://www.jmir.org/2024/1/e53909
(page number not for citation purposes)

Zhou et alJOURNAL OF MEDICAL INTERNET RESEARCH

XSL•FO
RenderX

http://dx.doi.org/10.1177/02692163211006317
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33840271&dopt=Abstract
https://mhealth.jmir.org/2021/3/e22647/
http://dx.doi.org/10.2196/22647
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33739295&dopt=Abstract
http://dx.doi.org/10.1111/codi.15602
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33638278&dopt=Abstract
http://dx.doi.org/10.1111/codi.16665
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=37501348&dopt=Abstract
https://europepmc.org/abstract/MED/30618894
http://dx.doi.org/10.3389/fpsyg.2018.02247
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30618894&dopt=Abstract
https://publichealth.jmir.org/2022/7/e34277/
http://dx.doi.org/10.2196/34277
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=35834302&dopt=Abstract
https://www.jmir.org/2020/2/e16715/
http://dx.doi.org/10.2196/16715
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32044751&dopt=Abstract
http://dx.doi.org/10.1097/DCR.0000000000000552
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26953985&dopt=Abstract
http://dx.doi.org/10.1200/JCO.2010.28.0107
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21098316&dopt=Abstract
https://bmjopen.bmj.com/lookup/pmidlookup?view=long&pmid=36564113
http://dx.doi.org/10.1136/bmjopen-2022-066046
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=36564113&dopt=Abstract
http://dx.doi.org/10.1093/jnci/85.5.365
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=8433390&dopt=Abstract
http://dx.doi.org/10.1097/SLA.0b013e31824f1c21
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22504191&dopt=Abstract
http://dx.doi.org/10.1080/00223891.1990.9674095
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=2280326&dopt=Abstract
https://bmcsurg.biomedcentral.com/articles/10.1186/s12893-018-0368-5
http://dx.doi.org/10.1186/s12893-018-0368-5
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29866087&dopt=Abstract
http://dx.doi.org/10.1007/s11136-016-1323-5
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27245776&dopt=Abstract
http://dx.doi.org/10.1002/bjs.9223
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23939851&dopt=Abstract
https://europepmc.org/abstract/MED/32892278
http://dx.doi.org/10.1007/s13187-020-01861-8
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32892278&dopt=Abstract
http://dx.doi.org/10.1097/NCC.0000000000001065
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=35089874&dopt=Abstract
https://europepmc.org/abstract/MED/36100801
http://dx.doi.org/10.1007/s11764-022-01253-5
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=36100801&dopt=Abstract
http://dx.doi.org/10.1111/codi.14594
http://www.w3.org/Style/XSL
http://www.renderx.com/


44. Yuanyuan W, Shiyin H, Lei H, Ding D. Pelvic floor muscle exercises alleviate symptoms and improve mental health and
rectal function in patients with low anterior resection syndrome. Front Oncol. 2023;13:1168807. [FREE Full text] [doi:
10.3389/fonc.2023.1168807] [Medline: 37152027]

45. Sun V, Crane TE, Slack SD, Yung A, Wright S, Sentovich S, et al. Rationale, development, and design of the altering
intake, managing symptoms (AIMS) dietary intervention for bowel dysfunction in rectal cancer survivors. Contemp Clin
Trials. 2018;68:61-66. [FREE Full text] [doi: 10.1016/j.cct.2018.03.010] [Medline: 29567283]

46. Sun V, Crane TE, Freylersythe S, Slack SD, Yung A, Krouse RS, et al. Altering intake and managing symptoms: feasibility
of a diet modification intervention for post-treatment bowel dysfunction in rectal cancer. Clin J Oncol Nurs.
2022;26(3):283-292. [doi: 10.1188/22.CJON.283-292] [Medline: 35604741]

47. Zhu J, Ebert L, Liu X, Wei D, Chan SW. Mobile breast cancer e-Support program for Chinese women with breast cancer
undergoing chemotherapy (part 2): multicenter randomized controlled trial. JMIR Mhealth Uhealth. 2018;6(4):e104. [FREE
Full text] [doi: 10.2196/mhealth.9438] [Medline: 29712622]

Abbreviations
BSSBQ: Bowel Symptoms Self-Management Behaviors Questionnaire
CONSORT: Consolidated Standards of Reporting Trials
EORTC-QLQ-C30: European Organization for Research and Treatment of Cancer Quality of Life Questionnaire
Core 30
LARS: low anterior resection syndrome
mHealth: mobile health
MI: motivational interviewing
PSSS: Perceived Social Support Scale
QoL: quality of life
RCT: randomized controlled trial
SPS: sphincter-preserving surgery

Edited by A Mavragani; submitted 24.10.23; peer-reviewed by V Sun, C Thomson; comments to author 13.03.24; revised version
received 07.05.24; accepted 03.06.24; published 13.08.24

Please cite as:
Zhou P, Li H, Pang X, Wang T, Wang Y, He H, Zhuang D, Zhu F, Zhu R, Hu S
Effect of a Mobile Health–Based Remote Interaction Management Intervention on the Quality of Life and Self-Management Behavior
of Patients With Low Anterior Resection Syndrome: Randomized Controlled Trial
J Med Internet Res 2024;26:e53909
URL: https://www.jmir.org/2024/1/e53909
doi: 10.2196/53909
PMID:

©Peng Zhou, Hui Li, Xueying Pang, Ting Wang, Yan Wang, Hongye He, Dongmei Zhuang, Furong Zhu, Rui Zhu, Shaohua Hu.
Originally published in the Journal of Medical Internet Research (https://www.jmir.org), 13.08.2024. 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 reproduction 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.

J Med Internet Res 2024 | vol. 26 | e53909 | p. 13https://www.jmir.org/2024/1/e53909
(page number not for citation purposes)

Zhou et alJOURNAL OF MEDICAL INTERNET RESEARCH

XSL•FO
RenderX

https://europepmc.org/abstract/MED/37152027
http://dx.doi.org/10.3389/fonc.2023.1168807
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=37152027&dopt=Abstract
https://europepmc.org/abstract/MED/29567283
http://dx.doi.org/10.1016/j.cct.2018.03.010
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29567283&dopt=Abstract
http://dx.doi.org/10.1188/22.CJON.283-292
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=35604741&dopt=Abstract
https://mhealth.jmir.org/2018/4/e104/
https://mhealth.jmir.org/2018/4/e104/
http://dx.doi.org/10.2196/mhealth.9438
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29712622&dopt=Abstract
https://www.jmir.org/2024/1/e53909
http://dx.doi.org/10.2196/53909
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

