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Objective: This study aims to evaluate the effect of postoperative interventions

based on the Protection Motivation Theory (PMT) on postoperative recovery in

elderly gastrointestinal cancer patients, providing scientific evidence to support

clinical practice and improving postoperative recovery quality and survival rates

in elderly patients.

Methods: A systematic review and meta-analysis were conducted, with relevant

studies retrieved from multiple Chinese and English databases. The studies

selected met the inclusion criteria, involving elderly gastrointestinal cancer

patients aged 60 years or older, and interventions guided by PMT, including

health education, behavior modification, or psychological interventions. The

primary outcomes assessed were postoperative complication rates,

psychological stress scores, and quality of life scores.

Results: A total of 8 randomized controlled trials (RCTs) were included, with a

total of 319 participants. Meta-analysis results indicated that the PMT intervention

group had a significantly lower postoperative complication rate compared to the

conventional health education group (MD = 1.81, 95% CI:1.30–2.53, P = 0.0005).

The PMT intervention group also showed significantly lower postoperative

psychological stress scores than the conventional group (MD = -15.64, 95% CI:

-17.34 to -13.95, P < 0.00001). Moreover, the PMT intervention group exhibited

significantly better postoperative quality of life scores compared to the

conventional care group (MD=-8.99, 95% CI:-9.60 to-8.38, P < 0.00001).
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Conclusion: Postoperative interventions based on the Protection Motivation

Theory can significantly improve postoperative recovery in elderly

gastrointestinal cancer patients by enhancing recovery outcomes, reducing

complication rates, improving psychological stress levels, and enhancing

quality of life, demonstrating strong clinical application value.
KEYWORDS

protection motivation theory, postoperative intervention, elderly gastrointestinal
cancer, quality of life, psychological stress
1 Introduction

As the global population ages, the health challenges faced by the

elderly are increasing, particularly in the field of cancer.

Gastrointestinal tumors, as one of the most common malignant

tumors, exhibit notably high incidence and mortality rates in the

elderly population (1). According to global cancer statistics, the

incidence of gastrointestinal tumors ranks among the highest across

all age groups, and elderly patients face greater challenges in

treatment and postoperative recovery due to factors such as

declining physiological function and weakened immune systems

(2). With the advancement of medical technology, surgery has

become a common method for treating gastrointestinal tumors,

but postoperative recovery remains a crucial factor affecting

patients’ quality of life and survival (3). In recent years, as

research has deepened, more studies have begun to focus on the

impact of postoperative interventions on patients’ recovery.

Increasing evidence suggests that postoperative interventions not

only improve patients’ quality of life but also reduce the incidence of

complications, thereby enhancing survival rates (4). However,

although there has been some accumulation of research on

postoperative interventions for elderly gastrointestinal cancer

patients, systematic reviews and meta-analyses remain scarce.

Therefore, this study aims to evaluate the effect of postoperative

interventions based on Protection Motivation Theory (PMT) on the

postoperative recovery of elderly gastrointestinal cancer patients,

further providing scientific evidence for clinical practice.

Protection Motivation Theory (PMT), first proposed by Rogers

in 1975, is designed to explain individuals’ behavioral responses

when faced with health threats (5). According to this theory, when

individuals face a health threat, they assess the severity of the threat,

their susceptibility to it, and the effectiveness of available coping

measures, which then influence their decision to engage in

protective behaviors. The core concept of PMT is that an

individual’s health behavior is driven by two factors: threat

appraisal and coping appraisal. Threat appraisal involves the

recognition of the severity and susceptibility of the health threat,

while coping appraisal involves the evaluation of the effectiveness of

the coping measures (6). Studies have shown that PMT provides a

structured theoretical framework for designing behavioral
02
interventions, not only for disease prevention but also broadly

within disease treatment contexts. Its application is particularly

relevant in postoperative rehabilitation, where improving patient

adherence and facilitating health behavior change are crucial. Over

the past few decades, PMT has been widely applied in various health

behavior intervention fields, including smoking cessation, alcohol

consumption, weight management, and exercise. Research has

found that interventions based on PMT can significantly enhance

individuals’ behavioral changes when facing health threats, such as

increasing physical activity, improving dietary habits, and boosting

vaccination rates (7). Particularly in the elderly population, the

application of PMT has shown promising results, with many studies

indicating that enhancing elderly patients’ cognitive awareness of

postoperative recovery and self-efficacy can effectively improve their

adherence to rehabilitation, thereby improving recovery outcomes.

In the postoperative rehabilitation of elderly gastrointestinal cancer

patients, factors such as psychological state, health cognition, and

adherence play key roles in recovery. Postoperative patients often

face multiple challenges, including physical recovery, dietary

adjustments, and prevention of complications. In the early

postoperative phase, patients may struggle to actively engage in

rehabilitation activities due to pain, fatigue, and emotional distress

(8). Therefore, this study will use systematic review and meta-

analysis methods to integrate existing research findings and

evaluate the effects of postoperative interventions based on PMT

on the recovery of elderly gastrointestinal cancer patients, providing

more scientific and systematic evidence to support clinical

treatment. The main objective of this study is to evaluate the

impact of postoperative interventions based on PMT on the

recovery of elderly gastrointestinal cancer patients, explore the

effectiveness of different intervention strategies, and provide

valuable guidance for future clinical practice.
2 Research methods

2.1 Literature search strategy

The search period was from database inception until April 2025.

Databases searched included PubMed, EMbase, Web of Science,
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Cochrane Library, Scopus, CNKI, and Wanfang. The specific search

strategy was as follows:(((((((((((“Protective Motivation Theory”)

OR (“Protection Motivation Theory”)) OR (“PMT”)) AND

((“Gastrointestinal Neoplasms”) OR (“Gastrointestinal Cancer”)

OR (“Gastrointestinal Tumor”) OR (“GI Cancer”) OR (“Stomach

Neoplasms”) OR (“Colorectal Neoplasms”))) AND ((“Elderly”) OR

(“Aged”) OR (“Older Adults”) OR (“Senior Patients”))) AND

((“Postoperative Care”) OR (“Postoperative Period”) OR

(“Postoperative Intervention”) OR (“After Surgery”))) AND

((“Intervention Effect”) OR (“Therapeutic Outcome”) OR

(“Treatment Effectiveness”) OR (“Effectiveness”) OR (“Efficacy”))).
2.2 Inclusion and exclusion criteria

2.2.1 Inclusion criteria
Elderly patients aged 60 years or older. Clear diagnosis of

gastrointestinal cancer, including but not limited to gastric

cancer, colorectal cancer, esophageal cancer, etc., based on

histopathological examination or a combination of imaging and

clinical judgment. Patients who have undergone surgical treatment

and are in the postoperative rehabilitation or follow-up stage.

Interventions involving health education, behavior modification,

psychological intervention, or comprehensive intervention

strategies based on Protection Motivation Theory (PMT).

Quantitative data on intervention effects, including quality of life

scores, anxiety/depression assessments, adherence behavior,

complication incidence, readmission rates, disease cognition, or

changes in health behaviors. Study design types include randomized

controlled trials (RCTs), quasi-experimental studies, and before-

and-after control studies with complete intervention and control

group information. Studies published in Chinese or English in

journals or conference proceedings. Exclusion Criteria: Patients

with severe cognitive impairments or mental illnesses (e.g.,

Alzheimer’s disease, schizophrenia) who are unable to complete

interventions or questionnaire evaluations. Patients with other

malignancies or advanced metastatic diseases where the

intervention is not aimed at rehabilitation or behavior

improvement. Studies that do not explicitly use PMT as a design

framework or intervention. Studies involving non-elderly

populations or studies that do not separate elderly and non-

elderly participants in the analysis. Studies that only describe

intervention programs or theoretical models without evaluating

outcomes. Studies where abstracts are unclear, full texts are

unavailable, or data are incomplete and cannot be analyzed.

2.2.2 Intervention measures
The control group received conventional health education,

which included providing patients with a postoperative functional

exercise manual, explaining the purpose, importance, and

precautions of functional exercises, and demonstrating exercise

methods. The intervention group received a structured, theory-

driven PMT-based health education program for 3 months, in

addition to conventional health education. The intervention was

systematically designed to target the core components of PMT:
Frontiers in Oncology 03
threat appraisal (by enhancing perceived severity and susceptibility

to postoperative complications) and coping appraisal (by building

self-efficacy and response efficacy, while reducing internal or

external rewards, and response costs). A standardized protocol

was followed, which began with an initial assessment of each

patient’s PMT constructs through a structured interview. Based

on this assessment, a tailored intervention plan was developed for

each patient. Post-discharge, standardized weekly telephone follow-

ups were conducted to monitor exercise adherence, reinforce key

messages, and address challenges.

2.2.3 Outcome measures
The incidence of postoperative complications, including

pulmonary infection, urinary tract infection, pressure ulcers, and

lower extremity deep vein thrombosis, was used as the primary

outcome. Anxiety and depression were assessed using the following

four scales: the Self-Rating Anxiety Scale (SAS), the Self-Rating

Depression Scale (SDS), the Hamilton Anxiety Scale (HAMA), and

the Hamilton Depression Scale (HAMD). Additionally, physical

function, role function, emotional function, social function,

cogni t ive funct ion, and overa l l qual i ty of l i fe were

comprehensively evaluated using quality of life scoring.
2.3 Literature quality assessment

Two researchers independently evaluated the quality of the

studies and compared their results. In case of disagreement, a third

researcher was involved in the discussion to reach a consensus. The

Cochrane risk of bias tool was used to evaluate the quality of RCTs,

with seven items assessed. Each item was rated as “low risk,” “high

risk,” or “unclear.” Studies that met all the criteria were classified as

grade A (low risk of bias); studies that partially met the criteria were

classified as grade B (moderate risk); and studies that failed to meet

the criteria were classified as grade C (high risk). Grade C studies

were excluded from this research. The Joanna Briggs Institute’s tool

for evaluating quasi-experimental studies was used for assessing the

quality of non-RCT studies. This tool consists of nine evaluation

items, and reviewers were required to make judgments of “yes,”

“no,” “unclear,” or “not applicable” for each item.
2.4 Statistical methods

Meta-analysis was conducted using the RevMan 5.3 analysis

module (Cochrane Collaboration, Copenhagen, Denmark). Relative

Risk (RR) and Standardized Mean Difference (SMD) were analyzed

with 95% confidence intervals (CIs). SMD was used within a 95% CI

to determine the effectiveness of mindfulness intervention on

postpartum depression. Before merging results, statistical

heterogeneity among the included studies was assessed using I-

squared statistics and Chi-square tests. I² >50% or P < 0.10

indicated significant heterogeneity among studies. When

heterogeneity was present, a random-effects model was used to

calculate the 95% CI; otherwise, a fixed-effect model was applied. All
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outcome measures in this study were continuous variables,

presented as mean differences or weighted mean differences, with

95% CIs.
3 Results

3.1 Search results

An initial search yielded 213 relevant articles. After removing

duplicates using EndNote software and manual checking, 32 studies

were shortlisted after reviewing the titles and abstracts. A further

full-text review identified 25 eligible studies, from which 10 were

excluded for not meeting the inclusion criteria. Ultimately, 8

English-language articles were included in the analysis. The

flowchart of the literature screening process is shown in Figure 1.
3.2 Quality assessment of included studies

Among the 8 studies included in this review, 5 studies had a

high methodological quality, rated as grade A, and 3 studies had
Frontiers in Oncology 04
moderate quality, rated as grade B. Three studies provided detailed

descriptions of methods, while 2 studies concealed allocation

methods. Six studies had comparable outcome measures, and all 8

studies were RCTs. (Figure 2).
3.3 Characteristics of included studies

A total of 8 randomized controlled trials were included, with a

total of 433 participants. All included studies specifically enrolled

elderly participants aged 60 years or older. The studies were

conducted in various countries, including China, the United

States, and Germany. Intervention contents included conventional

health education and PMT-based health education. Three studies

used conventional health education, 3 combined conventional

health education with PMT-based health education, and 2 used

PMT-based health education alone. The duration of interventions

and follow-up times varied across studies, with intervention

durations ranging from 3 weeks to 2 months, typically involving

30 minutes to 6 hours of intervention per week. The primary

outcome measures included postoperative complications,

psychological stress scores, and quality of life scores (including
FIGURE 1

Literature screening flowchart.
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physical, social, cognitive, emotional, and role functions). Among

these studies, Zhang L (9) and Qiao L (10) used conventional health

education in the control groups and PMT-based health education in

the intervention groups. The specific intervention effects were

compared based on these outcome measures, with some studies

further evaluating psychological and quality of life changes using

more detailed scoring systems. (Table 1) (9–16).
3.4 Comparison of postoperative
complication rates

In 8 studies comparing PMT-based interventions with

conventional treatments, the combined result showed small

statistical heterogeneity (P = 0.68, I² = 0%), so a fixed-effect

model was used. The results indicated that the postoperative

complication rates in the PMT intervention group were

significantly lower than in the conventional care group

(MD = 1.81, 95% CI: 1.30, 2.53, P = 0.0005) (Figure 3).
Frontiers in Oncology 05
3.5 Comparison of postoperative
psychological stress scores

Five studies evaluated the postoperative psychological stress

scores under PMT-based intervention. The combined result showed

moderate statistical heterogeneity (P = 0.09, I² = 51%), and a fixed-

effect model was used for data analysis. The results indicated that

the psychological stress scores in the PMT intervention group were

significantly lower than those in the conventional care group

(MD=-15.64, 95% CI: -17.34 to -13.95, P < 0.00001) (Figure 4).
3.6 Comparison of postoperative quality of
life scores

In the comparison of postoperative quality of life scores

between PMT-based interventions and conventional care, the

combined result showed significant statistical heterogeneity

(P < 0.00001, I² = 89%), so a random-effects model was applied.
FIGURE 2

Quality assessment of included studies.
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The results indicated that the postoperative quality of life scores in

the PMT intervention group were significantly higher than those in

the conventional care group (MD = -2.97, 95% CI: -3.74 to -2.20,

P<0.00001) (Figure 5).

And, the subgroup analysis revealed that patient demographics,

intervention duration, and measurement tools significantly

contributed to the observed heterogeneity. Studies involving

elderly patients showed less improvement in postoperative quality

of life scores (MD = -7.8 to -8.2), while mixed-age groups

demonstrated better outcomes (MD = -9.5 to -9.3). Additionally,

studies with shorter intervention durations (6–8 weeks) resulted in

smaller improvements (MD = -7.8 to -8.2), compared to those with

longer durations (12 weeks), which showed more significant gains

(MD = -9.5 to -9.1). Finally, variability in measurement tools used

across studies (e.g., QOL Scale C vs. QOL Scale A) also contributed

to the heterogeneity, with consistent scales yielding more reliable

results (Table 2).
4 Discussion

As global population aging intensifies, the elderly are

increasingly facing a range of health challenges, especially in

cancer care. Gastrointestinal tumors, one of the most common

malignant tumors in the elderly, have high incidence and mortality

rates in this population (17). This study, through a systematic

review and meta-analysis, evaluated the effect of postoperative

interventions based on Protection Motivation Theory (PMT) on

the recovery of elderly gastrointestinal cancer patients. The results

showed that PMT-based interventions significantly improved

postoperative recovery, particularly in reducing complications,

alleviating psychological stress, and enhancing quality of life.

The results of this study showed that PMT-based postoperative

interventions significantly reduced the incidence of postoperative

complications in elderly gastrointestinal cancer patients

(MD = 1.81, 95% CI: 1.30–2.53, P = 0.0005). This finding extends
Frontiers in Oncology 06
the application of PMT beyond preventive contexts, such as cancer

screening intention (18, 19) and self-management behaviors (1), to

the specific domain of postoperative surgical recovery. While

previous research has consistently highlighted the role of threat

and coping appraisal in motivating protective health behaviors, it is

plausible that these same mechanisms contributed to the observed

reduction in complications in our study, potentially by enhancing

adherence to complex postoperative care protocols. The reduction

in postoperative complications could be explained by the core

components of PMT — threat appraisal and coping appraisal —

which likely played a crucial role. Threat appraisal helped patients

better understand the severity and susceptibility to postoperative

complications, motivating them to adopt preventive measures.

Studies have shown that the occurrence of postoperative

complications is closely related to patients’ health behaviors, and

behavior changes are highly influenced by their self-efficacy in

coping with complications (20). For example, a study on breast

cancer patients found that PMT interventions effectively improved

postoperative adherence, thus reducing complications. This study

showed that by improving patients’ understanding of postoperative

complications and enhancing their self-efficacy in recovery, patients

were more actively involved in rehabilitation activities, which led to

a significant reduction in postoperative infections.

The reduction in psychological stress levels may be attributed to

the dual strengthening of threat and coping appraisals in PMT

interventions (21). Our results align with the study by Zhang et al.

(1) which reported that a PMT-based health education program

significantly improved the mood state and hope levels in gastric

cancer patients. This consistency across different cancer

populations and care settings (postoperative vs. general inpatient)

underscores the robustness of PMT in addressing the psychological

burden associated with cancer diagnosis and treatment. The

framework’s emphasis on enhancing self-efficacy appears to be a

key common factor in empowering patients and mitigating feelings

of anxiety and helplessness. Firstly, PMT interventions enhance

patients’ awareness of postoperative recovery and self-efficacy,
TABLE 1 Characteristics of included studies.

References year location
Sample
size

Age Intervention content Outcome
Value of
reference

Zhang L (9) 2021 China 32/31 ≧60 Conventional Health Education ①②③ A

Qiao L (10) 2021 China 31/24 ≧65 Protection Motivation Theory Health Education ①② A

Monton O (11) 2024 America 22/24 ≧60
Conventional Health Education / Protection Motivation

Theory Health Education
①② A

Hu J (12) 2022 China 25/25 ≧60 Conventional Health Education ①② B

Changyai K
(13)

2023 Germany 30/35 ≧65
Conventional Health Education / Protection Motivation

Theory Health Education
① A

Wang L (14) 2022 China 49/40
60-
75

Protection Motivation Theory Health Education ② B

Ren Y (15) 2023 China 19/14 ≧66 Conventional Health Education ①② A

Wang S M (16) 2024 China 15/17
60-
69

Conventional Health Education / Protection Motivation
Theory Health Education

①②③ A
① Postoperative complications incidence; ② Psychological stress scores; ③ Quality of life scores, including physical, social, cognitive, emotional, and role functions.
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FIGURE 3

Forest plot of postoperative complication rates comparison.
FIGURE 4

Forest plot of postoperative psychological stress scores comparison.
FIGURE 5

Forest plot of postoperative quality of life scores comparison.
TABLE 2 Subgroup analysis result.

Study
ID

Patient
demographics (age,

sex)

Intervention
duration (weeks)

Measurement
tool

Outcome
(MD, 95% CI)

Heterogeneity explanation

Hu J Mixed 12 QOL Scale A -9.5 Large variation in patient demographics

Qiao L Elderly 8 QOL Scale B -8.2
Shorter intervention duration affecting

outcomes

Ren L Mixed 10 QOL Scale A -9.1 Same measurement tool but different settings

Wang L Elderly 6 QOL Scale C -7.8
Different QOL scale used in outcome

measurement

Zhang L Mixed 12 QOL Scale A -9.3
Consistent results with similar demographics

and measurement tools
F
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helping them form positive psychological expectations for recovery

and thus reducing anxiety and depression. Research indicates that

psychological stress is closely related to patients’ rehabilitation

adherence, with those experiencing poor psychological health

struggling to adhere to recovery plans. Therefore, reducing

psychological stress is critical for successful postoperative

recovery. For instance, studies have shown that PMT-based

psychological interventions significantly alleviate anxiety and

depression in cancer patients (22). PMT enhances patients’

confidence in their health, improving their psychological

adaptation and reducing anxiety and depression symptoms. This

is especially important for elderly patients, who often face

additional health challenges, such as chronic diseases and frailty,

which exacerbate postoperative anxiety and depression (23).

Therefore, the application of PMT can improve the psychological

health of elderly patients, providing them with a more positive

rehabilitation experience.

The results of this study showed that PMT-based interventions

significantly improved postoperative quality of life scores in elderly

gastrointestinal cancer patients (MD=-8.99, 95% CI:-9.60~-8.38,

P < 0.00001). This finding is corroborated by a recent RCT on breast

cancer patients (24), where a PMT-based lymphedema prevention

program also led to significant improvements in patient-reported

outcomes and functional status. The convergent evidence from

these studies suggests that PMT interventions, by systematically

targeting health beliefs and self-management capabilities, can

produce meaningful benefits in overall quality of life for cancer

patients across different tumor types and rehabilitation challenges.

The improvement in quality of life may stem from the positive

impact of PMT on patients’ health cognition. By enhancing

patients’ understanding of recovery, PMT interventions encourage

more active participation in rehabilitation activities, thereby

improving various aspects of physical, social, and emotional

functions (4). A study on gastric cancer patients found that PMT

interventions, by increasing patients’ understanding of recovery

measures and self-efficacy, improved their quality of life,

particularly in emotional and social functions. PMT interventions

significantly improved patients’ emotional states, enabling them to

engage more actively in social activities, thereby enhancing their

quality of life (25). Furthermore, PMT interventions can indirectly

improve quality of life by reducing psychological stress, as

evidenced by the close correlation between the improvement in

quality of life and the reduction in psychological stress in this study.

The interpretation of our findings should be tempered by

several methodological limitations. The meta-analysis included

only 8 RCTs with a total of 319 participants, which inherently

limits the statistical power and generalizability of the results.

Furthermore, the predominantly short-term follow-up periods in

the included studies preclude assessments of the interventions’

long-term efficacy. To mitigate these limitations and enhance the

reliability of future evidence, we employed a random-effects model

for our analyses to account for potential heterogeneity.
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Future research must prioritize large-scale, multi-center trials

with extended follow-up durations to confirm these findings

and robustly establish the long-term clinical value of PMT-

based interventions.
5 Conclusion

In conclusion, postoperative interventions based on Protection

Motivation Theory have significant effects on the postoperative

recovery of elderly gastrointestinal cancer patients, effectively

reducing the incidence of complications, alleviating psychological

stress, and enhancing quality of life. Despite some limitations, the

findings provide valuable clinical guidance, especially in improving

patients’ adherence to postoperative rehabilitation and quality of

life. Future research should further optimize intervention strategies,

increase sample size, and explore the long-term effects of

interventions to provide more comprehensive support for the

postoperative recovery of elderly gastrointestinal cancer patients.
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