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Abstract

Aims
To evaluate the e�cacy and mechanism of positive psychological intervention (PPI) on the psychological capital, psychological distress, and life satisfaction
among colostomy patients.

Methods
Patients (n=120) with permanent stomas were recruited and randomly assigned into two groups. Patients in the experimental group (n=60) received standard
care and PPI, whereas patients in the control group (n=60) only received standard care. The psychological capital, psychological distress, and life satisfaction
were measured and compared between two groups before the intervention, the immediate post-intervention, and follow-up.

Results
All 120 patients completed the study. The hope, optimism, resilience, psychological distress, and life satisfaction score of the experimental group were
signi�cantly higher than those of the control group at T1 and T2 (P<0.05). Self-e�cacy score of the experimental group had no signi�cant difference at the
two-time points after the intervention than the control group (P>0.05). Changes in hope and resilience which belong to psychological capital mediated the
intervention’s e�cacy on changes in PPI on life satisfaction (β = 0.265, P=0.005; β = 0.686, P=0.002).

Conclusions
PPI could effectively improve psychological capital, psychological distress, and life satisfaction among patients with stomas. Besides, our �ndings add novel
support that increased hope and resilience are the active ingredients that promote intervention change.

Introduction
Colorectal cancer (CRC) ranks third in word wide cancer incidence and second in cancer-related mortality [1, 2]. Permanent colostomy removes the tumor and
creates a stoma on the abdominal wall to provide a new arti�cial pathway for waste elimination [3, 4]. Despite the obvious clinical bene�ts of a stoma, it still
impairs the patient’s physical, psychological, and social functioning, leading to stoma-related problems [5]. Physical changes, such as damage of self-image,
incontinence, leakage, and uncomfortable clothing make it di�cult for patients to adjust [1]. In the psychological aspect, patients are faced with multiple
impacts of appearance, touch, vision, and smell associated with the stoma, causing psychological distress [6]. And in the social aspect, the relationships with
family members and friends may be damaged, self-awareness seems to be challenged [7].

As a positive psychological structure, psychological well-being is always used to measure the overall state of life [8]. It is the personal understanding and
affective values of life events, including emotional reactions to events, good judgment, and awareness of satisfaction [9]. With the deepening of research on
well-being, its positive effects on health outcomes have been explored. Previous studies have shown that well-being was related to more healthy coping
tendencies, better disease prognosis, improved quality of life, and healthy longevity [10, 11, 12]. Obviously, interventions that promote well-being to improve
health outcomes and reduce the negative effects of the disease are undoubtedly an important issue.

The Positive Psychology Intervention (PPI) is an effective therapy developed in psychology, which can promote well-being and reduce ill-being [13, 14].
Compared with other therapies (e.g., cognitive behavioral therapy, interpersonal therapy, and problem-solving therapy) for dealing with mental health issues,
PPI focuses less on psychological defects and more on identifying and establishing on positives (e.g., positive experiences, factors, and scenarios). Besides,
such intervention is less complex and applicable in a shorter time range, which has attracted much attention in recent years [15, 16]. Currently, PPI has been
successfully applied to the general populations and clinical patients, and has shown its effect on improving mental health status and well-being [17, 18, 19,
20]. Although evidence-based PPI that can improve positive aspects has been developed and widely disseminated, it has not been used among patients with a
permanent stoma in China and many other countries.

In the existing literature, in addition to the lack of examination of the effect of PPI in the context of patients with a permanent stoma, there is also insu�cient
research on the mechanism of PPI promoting well-being. Although numerous studies showed that PPI could promote health outcomes and well-being by
improving positive states, few studies have used parallel mediation models to test the mechanism by which PPI increases well-being [21]. Several
mechanisms may account for PPI effects, including changes in attentional deployment and cognitive reappraisal during the processes of emotion regulation
[21]. Additionally, PPI may increase positive emotions, thoughts, and behaviors as well as psychological personal resources [22]. Psychological capital is
generally de�ned as an individual’s positive psychological development state, which is characterized by:(1) Strive to complete challenging tasks and always
keep con�dent (self-e�cacy); (2) Adhere to the goal and redirect the path to success for the goal if necessary (hope); (3) Maintain a positive attitude towards
the present and future success (optimism); and (4) Persevere and surpass to achieve success when troubled by di�culties and adversity (resilience) [23].

The Build and Broaden Theory [24] proposed that positive effects broaden the scopes of cognition, attention, and action, and established individual
psychosocial resources. Psychological capital is interpreted as a positive perception of events that stimulates success based on unremitting effort and
persistence [23, 25]. The positive activities contained in PPI could increase psychological capital. In turn, these positive effects of psychological capital can
mediate the effect of PPI on individual’s well-being [22, 25]. Given the PPI is a conscious and positive activity focusing on goals, which facilitates participation
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in thinking about a person’s positive future and formulating ways to achieve goals, we believe it makes sense that increased psychological capital, including
self-e�cacy, hope, optimism, and resilience, mediates the effects of PPI on well-being. And these mediating variables may occur simultaneously with changes
in well-being.

Therefore, the main purpose of our study is to examine the e�cacy of PPI on improving well-being (i.e., increasing life satisfaction and decreasing
psychological stress) among patients with a stoma. In addition, we considered that psychological capital is the mediating active ingredient of PPI to improve
life satisfaction and reduce psychological stress, thus, our secondary purpose is to examine the e�cacy of the PPI in increasing psychological capital (self-
e�cacy, hope, optimism, and resilience). Finally, in order to better understand the psychological processes that make a PPI e�cacious, this study would use
Structural Equation Modeling (SEM) to explore the action mechanism of a speci�c intervention in increasing well-being.

Methods

Design
We conducted a single-blinded, double-arm parallel, randomized controlled trial in a general hospital in northern China from 1 January 2019– 1 January 2020.
This trial was approved by the human research ethics committee of the hospital, and it was registered at Chinese Clinical Trials Registry (Registration No.
ChiCTR2100052179).

Sample size
G*Power 3.1.3 was employed to estimate the sample size. Referencing a study on the effect of PPI on the well-being of breast cancer patients [18], we took the
power of 0.8 with an alpha value of 0.05, and an effect size of 0.60, considering a 30% attrition rate, approximately 120 samples were required.

Participant criteria
Inclusion criteria included the following: (1) diagnosed of CRC and had a permanent stoma with stable postoperative conditions; (2) were at least 18 years old;
and (3) were willing to participate. Exclusion criteria included: (1) had a known history of, or currently had psychiatric disorders; and (2) suffered from other
severe physical disorders or metastatic cancer. Dropout criteria included: (1) unable to complete the psychological intervention; and (2) loss to follow-up.

Recruitment
Participants were enrolled from the stoma outpatient and anorectal inpatient departments of a general hospital. The recruitment was carried out by trained
staff who made contact with the potential participants when patients came to the outpatient or inpatient department. In both locations, the research staff
introduced the research content and purpose to potential participants, screened for inclusion and exclusion criteria, and ensured that participation was
voluntary.

Randomization, allocation concealment, and blinding
Participants who fully met the criteria formally participated in the trial after providing written informed consent. After the participants completed the baseline
assessments, the researchers randomly assigned the participants to the experimental group and the control group according to random numbers generated by
the random number generator. Allocation was made by a third party using sealed and opaque sequentially numbered envelopes. In addition, since it is
impossible for psychological intervention to be completely blinding (e.g., blinding for the intervention implementers and the participants). We can only achieve
single blinding, that is, the research data were collected and subsequently analyzed by another researcher who did not know the grouping allocation.

Intervention
The control group only received standard care, including stoma care and diet guidance, while the experimental group received both standard care and PPI (the
intervention outline is shown in Supplementary Table). The speci�c content of our PPI was carried out in accordance with the previously published and
empirically validated Moskowitz’s Trail curriculum [26, 27, 28]. The PPI consisted of 5 sessions (once a week), each of which lasted approximately 45 to 60
minutes and was taught by two trained facilitators. In addition to the face-to-face intervention in the �rst session, participants can also choose to be taught
the skills by phone or video call depending on their situation in the next 4 sessions. A detailed overview of the intervention procedures and content can be
found in Moskowitz et al. (2017).

Measures

Psychological capital
The Positive Psychological Capital was used to measure psychological capital [29]. The scale consists of 26 items that distributed in 4 factors: (1) self-
e�cacy; (2) hope; (3) optimism; and (4) resilience. All items were rated on a 7-point Likert scale ranging from 1 to 7 (“strongly disagree” to “strongly agree”).
Based on the reliability test conducted for our study, this scale had a Cronbach’s alpha of 0.941 for T1, 0.905 for T2, and 0.964 for T3.

Psychological distress
The 10-item Kessler psychological distress scale was used to measure psychological distress [30]. The scale consists of 10 items on a 5-point scale (1=
“almost none” to 5= “all the time”) with total scores ranging from 10 to 50 and higher total scores indicating higher levels of psychological distress. Based on
the reliability test conducted for our study, this scale had a Cronbach’s alpha of 0.819 for T1, 0.878 for T2, and 0.888 for T3.

Life Satisfaction
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Life satisfaction was measured with the 5-item Satisfaction with Life Scale [31]. The scale consists of 5 items on a 7-point scale (1= “strongly disagree” to 7=
“strongly agree”) with total scores ranging from 5 to 35 and higher total scores indicating higher levels of life satisfaction. Based on the reliability test
conducted for our study, this scale had a Cronbach’s alpha of 0.767 for T1, 0.838 for T2, and 0.918 for T3.

Data collections
A trained research assistant collected data through face-to-face questionnaire surveys with patients at the following three time points (see Figure 1): baseline
(T0), the immediate post intervention (T1, 5 weeks post baseline), follow-up (T2, 1month post intervention). Generally, the patients �lled out the questionnaires
in 15–20 min.

Statistical analysis
IBM SPSS Statistics Version 22.0 and IBM SPSS Amos Version 22.0 were employed for statistical analysis.

(1) Intervention effect analysis: Chi-square test, Independent Sample t-test and Mann–Whitney U tests were used to compare the variables between the two
groups. The changes or differences of variables between the groups (experimental VS. control groups), within-group (time), and interaction (group*time)
effects were analyzed by Methods Repetitive Measure Analysis of Variance (ANOVA).

(2) Intervention mechanism analysis: SEM was used to analyze of active ingredients of the intervention. The comparison of experimental group versus control
group was represented by a two-valued dummy variable (scored 0 = control group ,1 = intervention group) under the two intervention conditions. We included
potential mediators that signi�cantly improved during the intervention into the model. All the intermediate variables and outcome variables at T1 and T2 were
adjusted according to the baseline value at T0.

Results

Patient recruitment and characteristics
The CONSORT �ow diagram is illustrated in Figure 1. A total of 214 patients were enrolled in this study and assessed for eligibility, of which 120 completed
the T0 assessment and were randomly allocated to the PPI and control groups. 60 patients in both the PPI and control group completed the study, underwent
post-intervention T1 and T2 assessments. Table 1 presented patients’ demographic and clinical information. No signi�cant difference existed between the two
groups in the baseline data (P> 0.05), which was comparable.
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Table 1
Demographic and clinical characteristics of the patients (N=120).

Variable Experimental

(n=60)

Control

(n=60)

t/X2 P

Age (Mean ± SD) 53.25±1.988 52.92±4.216 0.307 0.581

Gender        

Male 45(75.00) 43(71.70) 0.170 0.837

Female 15(25.00) 17(28.30)    

Education        

Primary school or below 35(58.33) 32(53.33) 0.446 0.800

Middle and high school 19(31.67) 20(33.33)    

College and above 6 (10.00) 8(13.33)    

Marital status        

Single 1(1.70) 0(0.00) 1.676 0.642

Married 52(86.67) 51(85.00)    

Divorced 5(8.33) 5(8.33)    

Widowed 2(3.33) 4(6.67)    

Religion        

Yes 2( 3.30) 1( 1.70) 0.342 0.559

No 58(96.70) 59(98.30)    

Residence        

City 25(41.67) 28(46.67) 0.304 0.581

Rural areas 35(58.33) 32(53.33)    

Living situation        

With parents 40(66.67) 39(65.00) 4.798 0.187

With child 8(13.33) 6(10.00)    

With parents and child 9(15.00) 15(25.00)    

Living alone 3(5.00) 0(0.00)    

Monthly income (yuan)        

<3000 6(10.00) 7(11.67) 0.313 0.855

3001~5000 31(51.67) 28(46.67)    

>5000 23(38.33) 25(41.66)    

Family history of CRC        

Yes 6(10.00) 8(13.33) 0.323 0.777

No 54(90.00) 52(86.67)    

Comorbidities        

Yes 48(80.00) 49(81.67) 0.054 0.817

No 12(20.00) 11(18.33)    

Complications of stoma        

Yes 13(21.67) 15(25.00) 0.186 0.666

No 47(78.33) 45(75.00)    

Stoma type        

Colostomy 50(83.33) 49(81.67) 0.058 0.810

Ileolostomy 10(16.67) 11(18.33)    
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Effectiveness of the PPI

Positive psychological capital
At baseline, it was found no differences in self-e�cacy, hope, optimism, and resilience scores between the PPI and control groups (t=0.623, P=0.534; t=-0.268,
P=0.789; t=0.801, P=0.255; t=-0.808, P=0.140). The PPI group had signi�cantly higher scores than that of the control group at the immediate post-intervention
(t=4.727, P<0.001; t=10.055, P<0.001; t=12.591, P<0.001) and follow-up (t=7.389, P<0.001; t=12.112, P<0.001; t=14.136, P<0.001) in hope, optimism, and
resilience. Although the self-e�cacy score of the PPI group was also higher than that of the control group at the two time points after the intervention, there
was no signi�cant difference (t=1.155, P=0.250; t=1.257, P=0.211).

Table 2 showed that the time factor had a signi�cant signi�cance, indicating that the difference in self-e�cacy, hope, optimism, and resilience between the
two groups at different intervention time points were statistically signi�cant. The overall between-group difference was only statistically signi�cant in hope,
optimism, and resilience, indicating that there were still differences between patients in the two groups without considering the time factor, however, no
signi�cant between-group difference in self-e�cacy was found, suggesting that there was no difference between patients in two groups without considering
the time factor. The interaction between time and group showed statistically signi�cant in self-e�cacy, hope, optimism, and resilience, indicating that the two
groups of patients had different trends change over time (F=0.241, P=0.004; F=35.883, P<0.001; F=68.473, P<0.001; F=267.123, P<0.001) (Table 2 and Figure
2).

Table 2
A comparison of the outcome variables between the two groups before and after the intervention.

  T0

(Mean ± SD)

  T1

(Mean ± SD)

    T2

(Mean ± SD)

         

Variable EG CG   EG CG   EG CG   F1(p) F2(p) F3(p)

Self-e�cacy 28.83±6.808 28.15±5.078   29.93±5.371 28.82±5.219   30.27±5.336 29.08±4.972   3.793

(0.025)

1.513

(0.224)

0.241

(0.004)t 0.623     1.155     1.257    

p 0.534     0.250     0.211          

Hope 23.58±4.767 23.82±4.767   30.63±4.923 26.45±4.771   33.87±4.497 27.90±4.348   195.518

(0.000)

24.650

(0.000)

35.883

(0.000)t -0.268     4.727     7.389    

p 0.789     0.000     0.000          

Optimism 22.98±6.066 22.13±5.549   31.47±4.331 22.92±4.962   34.53±5.007 23.37±5.092   122.117

(0.000)

99.133

(0.000)

68.473

(0.000)t 0.801     10.055     12.112    

p 0.255     0.000     0.000          

Resilience 21.72±5.567 22.47±4.545   32.90±4.613 22.42±4.507   36.45±4.820 23.65±5.095   310.408

(0.000)

114.218

(0.000)

267.123

(0.000)t -0.808     12.591     14.136    

p 0.140     0.000     0.000          

Psychological
distress

28.48±6.223 28.77±6.163   19.70±5.500 28.58±6.082   16.82±5.054 26.32±5.658   356.594

(0.000)

49.779

(0.000)

154.624

(0.000)

t -0.251     -8.391     -9.699          

p 0.803     0.000     0.000          

Life
satisfaction

17.72±3.508 17.72±3.641   21.97±3.901 17.28±3.627   25.43±3.610 16.08±3.572   55.013

(0.000)

80.503

(0.000)

108.058

(0.000)
t 0.000     6.810     14.263    

p 0.728     0.000     0.000          

Note: T0: Baseline; T1: The immediate post intervention; T3: 1month post-intervention; EG: Experimental group; CG: Control group; F1: Time; F2: Group; F3:
Time and group; SD standard deviation.

Psychological distress
No difference was found in psychological distress at baseline (t=-0.251, P=0.803) between the two groups. At the immediate post-intervention and follow-up,
the psychological distress scores of the PPI group were signi�cantly decreased than that of the control group (t=-8.391, P < 0.05; t=-9.699, P < 0.05). Both the
PPI and control groups showed reductions in psychological distress over time, and there was signi�cant within-group improvement in psychological distress
(F=356.594, P<0.001). There was also a signi�cant between-group difference (F=49.779, P<0.001) and interaction effect of group and time in psychological
distress (F=154.624, P<0.001) (Table 2 and Figure 3).
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Life satisfaction
There was no signi�cant difference in life satisfaction scores between the PPI and control groups at baseline (t=0.000, p=0.728). The life satisfaction of the
two groups after the intervention varied with the time, and the life satisfaction of the PPI group was signi�cantly higher than that of the control group at the
immediate post-intervention and follow-up (t=6.810, P < 0.05; t=14.263, P < 0.05). The ANOVA results of repeated-measures showed signi�cant time effect
(F=55.013, P<0.001) and interaction effect (group× time) (F=80.503, P<0.001). The overall between-group difference was also statistically signi�cant
(F=108.058, P<0.001) (Table 2 and Figure 3).

Active Ingredients of PPI
As we did not �nd a signi�cant intervention effect for self-e�cacy, only hope, optimism, and resilience were included for further mediation analysis. Our data
relatively �tted the structural model after appropriate modi�cation according to modi�cation index and empirical evidence (χ2/df = 3.792; CFI = 0.896; TLI =
0.898).

Table 3 and Supplementary Figure illustrated how PPI translated its effect on mediators into the effect on life satisfaction. At T1, PPI increased hope (β = 
0.418, P=0.001), and the increase in hope positively predicted an increase in life satisfaction (β = 0.291, P=0.001). Meanwhile, PPI decreased psychological
distress (β=-0.629, P=0.002), which in turn positively predicted an increase in life satisfaction (β = 0.614, P=0.001). Additionally, PPI also directly and positively
increase optimism (β = 0.686, P=0.002), resilience (β = 0.784, P=0.001) and life satisfaction (β = 0.819, P=0.001). At T2, we also observed that the PPI had a
sustained effect on the outcome, which could increase life satisfaction by strengthening the patient’s resilience (β = 0.766, P=0.001). Life satisfaction in T1
also had a direct positive impact on life satisfaction in T2 (β = 0.137, P=0.048). Besides, the indirect effect of PPI on life satisfaction (T1) and life satisfaction
(T2) were both signi�cant (T1: β = 0.265, P=0.005; T2: β = 0.686, P=0.002).

Table 3
Path coe�cient of variables in intervention mechanism analysis.

Path β 95% CI P

Total effects: 0.555+0.686=1.241    

Direct effects:      

Intervention condition →Life Satisfaction (T1) 0.819 (0.657, 0.966) 0.001

Life Satisfaction (T1) →Life Satisfaction (T2) 0.137 (-0.007, 0.270) 0.066

Indirect effects: -0.265+0.686=0.421    

Intervention condition →Life Satisfaction (T1) -0.265 (-0.425, -0.100) 0.005

Intervention condition →Hope (T1)

→ Life Satisfaction (T1)

0.418*0.291=0.122    

Intervention condition→ Psychological

distress (T1) →Life Satisfaction (T1)

-0.629*0.614=-0.386    

Intervention condition →Life Satisfaction (T2) 0.686 (0.632, 0.733) 0.002

Intervention condition →Hope (T1)

→Life Satisfaction (T1) →Life Satisfaction (T2)

0.017    

Intervention condition→ Psychological

distress (T1) →Life Satisfaction (T2)

-0.053    

Intervention condition →Life Satisfaction (T1)

→Life Satisfaction (T2)

0.112    

Intervention condition →Resilience (T1)

→ Resilience (T2) →Life Satisfaction (T2)

0.610    

Note: T1: The immediate post intervention; T3: 1month post-intervention; β: standardized regression coe�cients; CI: con�dence intervals.

Discussion
To our knowledge, this study is the �rst randomized controlled trial of PPI in people living with permanent stoma, which aims to increase psychological capital
and thus affect well-being. The methodological quality of this study was high, as it met �ve of the six Cochrane collaboration criteria for high-quality trials
[32]: 1) randomization concealment; 2) appropriate measurement of the outcome; 3) complete outcome data; 4) report of all pre-set indicators; 5) baseline
comparability of groups. The 6th criteria, blinding of participants and intervention implementers, could not be realized once they started sessions under their
speci�ed conditions.
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Our results showed that the PPI signi�cantly increased the psychological capital (hope, optimism, and resilience) and life satisfaction, while also signi�cantly
reducing the psychological distress in patients with a permanent stoma. The nature of psychological capital makes it suitable for intervention that focuses on
stimulating the individual positive characteristics and promoting positive growth (i.e., PPI). Its working mechanism con�rms the positive and direct effect of
PPI, including that positive belief could help individuals to intentionality and motivation under negative situations, positive cognition and positive emotion
facilitate to maintain hope and optimism to the future, and positive personal resources to bring effort and persistence. Based on the assumption that the PPI
could promote individual's positive characteristics and ability to grow their resources, our results are consistent with previous research, which con�rms that
interventions related to positive psychology provide the perfect conditions and environment for the development of psychological capital [33, 34, 35]. It should
be noted that in psychological capital, although the self-e�cacy score of the intervention group was increased compared with the control group, we did not
�nd that the effect of PPI on self-e�cacy is as signi�cant as the effect of PPI on hope, optimism, and resilience. The possible reason we speculated was that
self-e�cacy, as an individual’s belief in achieving goals, was less likely to improve in a short period of time, especially when the individual was facing major
traumatic events such as cancer and permanent stoma. In addition, the sessions of PPI in this study may not be sensitive enough to the target of self-e�cacy.
In view of the above speculations, the intervention session speci�cally for strengthening self-e�cacy can be added to the existing PPI and the intervention
period can be appropriately extended in future research.

The intervention mechanism analysis revealed that psychological capital was the active ingredient of change. Speci�cally, the increase of hope and resilience
which belong to psychological capital is the active agent of PPI. This result was similar to the previous studies, that is, hope and resilience predicted the
psychological status and life satisfaction among cancer patients [36, 37, 38, 39]. It is generally believed that a high ratio of positive to negative effects is
characteristic of an individual’s mental health [40] and that these positive effects (e.g., positive belief: self-e�cacy; positive cognition: hope; positive emotion:
optimism; positive personal resource: resilience) have highly adaptive value, enabling individual to achieve a more vigorous life, a healthier lifestyle and even a
better immune system [41, 42, 43]. It should be noted that hope and resilience were the effective components of the intervention to promote life satisfaction at
the two-time points after the intervention, respectively. This may be related to the different evocations of positive effects of PPI on colostomy patients as the
intervention and time continue. For example, in the initial stage of the intervention, increased hope could enable patients to think more broadly and see longer-
term perspectives, while, in the follow-up stage after the intervention, increased resilience could make patients more motivated and courageous to achieve their
postoperative survival goals.

Overall, our results con�rmed the proposed hypothesis. Patients in the intervention group showed a signi�cant increase in well-being overtime after receiving
PPI. In addition, results in our study highlighted the important role of psychological capital in well-being during cancer and enterostomy stressful events.
Finally, in addition to exploring the effects of PPI on well-being, our study also addresses a gap in the literature related to the few empirical control trial studies
with a longitudinal design [44], such as the e�cacy of PPI in speci�c populations and its mechanism of action.

However, several limitations of our study must be recognized. First, due to material resources and time constraints, we only included patients from a single
site, so that the results may not be generalized. Thus, the effect of this intervention on other settings should be examined in future trials to compare the
results. Second, the intervention implementation time and follow-up time were not su�cient; therefore, adequately powered trials with longer intervention and
follow-up time are needed in the future. Third, this study relied entirely on patients’ self-report measures, which may be biased and thus in�uence our results,
the inclusion of objective health outcomes could be considered in future research. Future researchers may consider including some objective health results
(i.e. immunological or hormonal markers). Finally, in the analysis of the intervention mechanism, the goodness of �t of the SEM only reached an acceptable
critical value, which limited the generalization of the result of this study. The reason for this result may be related to the small sample size, suggesting that the
sample size needs to be expanded in the future analysis of the PPI mechanism.

To conclude, our study demonstrated the clinically signi�cant bene�ts of PPI such as improvement in psychological capital and life satisfaction, and
reduction in psychological distress, which provide preliminary evidence for clinical practitioners to consider integrating PPI into standard care to improve well-
being in patients with a permanent stoma. Moreover, our study found that psychological capital may be an active ingredient of intervention outcome, studies
with larger sample size and longer intervention period are warranted to replicating the �nding.
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Figure 1

Participant CONSORT �ow chart.
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Figure 2

The trend of self-e�cacy, hope, optimism, and resilience scores before and after intervention groups.

Figure 3

The trend of psychological distress and life satisfaction scores before and after intervention groups.
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