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ABSTRACT
Background: Marital intimacy plays a signifcant role in patients’ quality of life. However, colorectal cancer (CRC) and ostomy
surgery can disrupt this important aspect of life. Despite its signifcance, there is no specialized tool to assess marital intimacy in
this population. Therefore, this study aims to develop and validate the Chinese Marital Intimacy Scale for CRC survivors with an
ostomy (CRCO) (Ch-MIS-CRCO).
Methods: An observational cross-sectional study was conducted following the instrument development procedures outlined by
DeVellis, which include instrument formation and psychometric testing phase. Content validity was evaluated by content validity
index (CVI), while construct validity was examined by exploratory factor analysis (EFA) and confrmatory factor analysis (CFA).
Convergent validity was assessed using correlations with the Lock and Wallace Marital Adjustment Test, Ostomy Adjustment
Scale, and Stoma-QOL. Known-groups validity was evaluated across clinically relevant subgroups. Floor and ceiling efects were
examined, and internal consistency reliability was assessed using Cronbach’s alpha.
Results: The initial 52-item pool was refned through content validity assessment, pilot testing, item analysis, and EFA, resulting
in a fnal 25-item scale across four dimensions, with eigenvalues ranging from 1.62 to 8.83, explaining 63.09% of the total variance.
The scale demonstrated excellent model ft (χ2/df = 1.61; CFI = 0.95; TLI = 0.94; RMSEA= 0.05). Convergent validity was sup-
ported by signifcant correlations with the Lock and Wallace Marital Adjustment Test (r= 0.49), Ostomy Adjustment Scale (r
= 0.55), and the Stoma-QOL (r= 0.59). Known-groups validity was confrmed, with higher scores observed among patients without
ostomy complications, those with complete self-care ability, and those whose primary caregiver was their spouse (all p< 0.05). No
foor or ceiling efects were detected. Internal consistency was high, with Cronbach’s α of 0.93 for the total scale and 0.85–0.90 for
the subscales.
Conclusion: The Ch-MIS-CRCO demonstrates strong psychometric properties and can be efectively used to evaluate marital
intimacy among CRC survivors with an ostomy, further helping to predict and improve patients’ quality of life.

This is an open access article under the terms of the Creative Commons Attribution License, which permits use, distribution and reproduction in any medium, provided the
original work is properly cited.
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1 | Introduction

Colorectal cancer (CRC) represents a signifcant global health
challenge, ranking as the third most prevalent cancer worldwide
[1]. In 2022, theWorldHealth Organization (WHO) reported 1.93
million new CRC cases, accounting for 9.6% of all cancer di-
agnoses [1]. In China, CRC ranks second in incidence after lung
cancer, with 517,100 new cases reported in 2022, representing
26.85% of the global total for new CRC diagnoses that year [1, 2].
Surgery is the primary treatment for CRC and may sometimes
involve creation of an ostomy, a procedure in which a segment of
bowel is exteriorized to the abdominal surface to form an
opening, allowing for the diversion of fecal content [3]. It is
estimated that 18%–35% of CRC patients require this intervention
as part of their treatment [4].

The creation of an ostomy efectively alleviates obstruction
symptoms and prolongs survival rate [5], but the altered bowel
function and body image following this procedure have a sig-
nifcant impact on marital intimacy [6]. These efects are pri-
marily refected in the following three aspects: Firstly, multiple
studies indicate that patients often experience a decline in sexual
function and satisfaction following ostomy surgery, which can
adversely afect their intimate relationships [7–9]. Secondly, the
presence of an ostomy leads to various psychological issues, such
as anxiety, depression, and feelings of stigma [10–12]. These
emotional challenges may diminish the patient’s ability to per-
ceive and invest in intimate relationships. Additionally, the daily
management of the ostomy imposes new demands on marital
life, often necessitating a redistribution of household roles
[13–15]. If an agreement cannot be reached, it may lead to
conficts that negatively impact marital intimacy.

Marital intimacy is crucial to helping patients cope with the
cancer experience, reduce psychological distress, and improve
their quality of life [16, 17]. This may be especially pertinent for
middle-aged survivors, who are often at a pivotal life stage,
balancing career demands, parenting responsibilities, and active
social and sexual relationships. The creation of an ostomy during
these years may therefore impose unique challenges to marital
intimacy, distinct from those faced by older adults. Conse-
quently, a focused investigation within this group is warranted. A
systematic assessment of marital intimacy would help nurses
identify couples at risk for intimacy deterioration postostomy,
tailor spouse-involved interventions and monitor intervention
efectiveness. Early detection through standardized measure-
ment facilitates timely support, potentially mitigating psycho-
logical distress and improving dyadic coping outcomes.

However, existing marital intimacy instruments have limitations
for Chinese CRCO patients. Widely used multidimensional
scales, such as the Personal Assessment of Intimacy in Re-
lationships (PAIR) and the Marital Intimacy Questionnaire
(MIQ), were developed in Western contexts and may not capture
culturally salient aspects of Chinese relationships, including
familial interdependence [18, 19]. Critically, these tools are not
designed for ostomy populations and thus lack sensitivity to
condition-specifc challenges, including altered body image,
intimate caregiving demands of ostomy management, and as-
sociated stigma [6]. Even brief, general measures such as the
Lock–Wallace Short Marital Adjustment Test (LWSMAT) show
reduced reliability in Chinese cancer patients and are not specifc
to the ostomy experience [20]. Therefore, this study aimed to

develop and validate a culturally appropriate marital intimacy
scale specifc to this population, to better assess their needs and
guide supportive interventions that can enhance recovery and
overall well-being.

2 | Methods

2.1 | Research Design

This study followed the procedures outlined by DeVellis [21] to
develop and validate the Ch-MIS-CRCO. The research process
consisted of two phases, Phase I focused on scale construction,
including item generation and preliminary testing, Phase II
involved psychometric evaluation, including item analysis,
construct validity, and reliability testing of the Ch-MIS-CRCO
(Figure 1).

2.2 | Conceptual Framework

Marital intimacy is widely recognized as a complex, multidi-
mensional concept, though consensus regarding its specifc
components remains limited. To clarify the construct of marital
intimacy, a comprehensive scoping review was conducted across
six databases, resulting in the inclusion of 11 relevant studies.
Among these, seven adopted a systematic classifcation approach
to intimacy, exemplifed by Schaefer and Olson [18] and Mills
and Turnbull [22], which posits multiple distinct domains.
Through an iterative process of extraction and synthesis from the
reviewed literature, 11 preliminary thematic dimensions were
identifed: Physical, Sexual, Psychological, Emotional, Social,
Cultural, Recreational, Operational, Spiritual, Aesthetic, and
Intellectual. Through iterative expert discussions, these themes
were consolidated: Sexual was subsumed under Physical,
Emotional under Psychological, and Recreational under Social.
Themes deemed less pertinent in this clinical context (e.g.,
Aesthetic and Intellectual) were excluded. The fnal framework
comprises fve core dimensions of marital intimacy specifc to
Chinese CRCO patients: Physical (including Sexual), Psycho-
logical, Social, Spiritual, and Operational Intimacy. This
framework directly served as the theoretical foundation for item
generation (Figure 2).

2.3 | Samples and Settings

The targeted population is Chinese CRCO in Henan province,
China. Inclusion criteria were as follows: aged 18–59 years, CRC
diagnosis confrmed by biopsy, had ostomy creation over 3
months prior, no history of mental illness, married or living with
a heterosexual partner for over a year, no history of sexual
dysfunction before their cancer diagnosis and ostomy creation,
clinical frailty score < 5, and Mini-Cognitive assessment score ≥
3. The exclusion criteria included patients or partners with
cognitive or hearing impairments, psychiatric disorders, and
severe cardiopulmonary or liver diseases.

Sample size was determined using methodological guidelines for
scale development. Following Hair et al. [23], a ratio of 5 cases
per item was employed for exploratory factor analysis (EFA), for
the subsequent confrmatory factor analysis (CFA), which re-
quires stringent testing of model ft, a more conservative ratio of
10 cases per itemwas used to ensure stable parameter estimation.
The total sample size also adhered to the recommendation of
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250–350 participants for instrument validation [24]. Conse-
quently, 512 participants were recruited for psychometric testing,
the frst (n1 = 256) for item analysis and EFA, and the second
(n2 = 256) for CFA.

2.4 | Research Procedure

2.4.1 | Instrument Formation Phase

The initial item pool was developed within the predefned
conceptual framework through a dual approach: (1) adaptation
of relevant items from existing intimacy instruments identifed in
the literature and (2) creation of new items derived directly from
themes and narratives in our prior qualitative interviews [6].
Items were then screened and refned according to DeVellis’s
criteria [21], and a fve-point Likert response scale was adopted to
formulate the frst draft (Ch-MIS-CRCO frst).

This draft underwent formal content validity assessment by
a panel of seven experts: two oncology clinical nurse specialists,
two certifed enterostomal therapists (ET), and three researchers
specializing in couples’ relationships and intimacy. Each expert
independently rated each item’s relevance on a four-point scale

Step 1. Design the scale
- Generate item pool

Step 2. Review the items
- Content validity
(n = 7 experts )
- Clarity and readability
(n = 10 patients)

Step 4. Field testing
- Item analysis (n1 = 256)
- EFA (n1 = 256)
- CFA (n2 = 256) 

Step 3. Preliminary testing
(n = 30)

- 52 items 
- Adopted 5-point Likert scale

- 13 items removed (I-CVI < 0.78)
Retained 39 items S-CVI = 0.90
- From patients 2 items redescribed

- 1 item removed (item-total r < 0.30)
Retained 38 items
Cronbach’s alpha = 0.97

- Item analysis removed 
10 items
- EFA removed 3 items 
and identifed 
25 items with 4 factors.
- CFA (χ2/df = 1.61; CFI = 0.95; 
TLI = 0.94; RMSEA = 0.05)
- Final version Cronbach's 
alpha = 0.93
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FIGURE 1 | The process of Ch-MIS-CRCO development.
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FIGURE 2 | Conceptual framework of marital intimacy for Chinese
CRCO patients.
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(1 = not relevant and 4 = highly relevant). Inter-rater agreement
was quantifed using Kendall’s coefcient of concordance
(Kendall’s W). The Item-Level Content Validity Index (I-CVI)
was calculated as the proportion of experts assigning a rating of
three or four, with an I-CVI ≥ 0.78 as the retention criterion [25].
The Scale-Level Content Validity Index (S-CVI/Ave) of ≥ 0.90
indicates excellent content relevance [25]. The retained items
formed the second version (Ch-MIS-CRCO second).

Then, the cognitive interviews were conducted with 10 CRCO
patients to assess clarity and comprehensibility. Participants
paraphrased each item to identify ambiguous wording [21]
and rated each item on four aspects (clarity of language,
format, ease of understanding, and readability) using a four-
point scale (1 = poor and 4 = excellent). They were also en-
couraged to provide additional comments. Items with a mean
rating below 3.0 on any aspect were considered for revision.
Their feedback led to rephrasing, resulting in the third version
(Ch-MIS-CRCO third).

The third version was administered to 30 participants in a pre-
liminary testing to confrm comprehensibility and applicability.
Based on predefned psychometric criteria, the fnal fourth
version (Ch-MIS-CRCO fourth) was prepared for subsequent
feld testing.

2.4.2 | Psychometric Testing Phase

In accordance with DeVellis’s guidelines [21], psychometric
testing was conducted to establish validity and reliability. This
included the following: item analysis, construct validity assess-
ment via EFA and CFA [25, 26], convergent validity testing using
the LWSMAT, OAS-C-30, and Stoma-QOL, known-groups val-
idity testing across clinical subgroups, foor and ceiling efects
analysis, and internal consistency reliability assessment [25].
Detailed statistical procedures and criteria are described in
Section 2.8.

2.5 | Measures

Personal data sheet: The personal data sheet consisted of general
and disease-related information. The general information in-
cluded age, gender, education, residence, primary caregiver,
average family income, occupation, and time they had been
married. The disease-related information included how long
after ostomy creation, type of ostomy, ostomy self-care, and
ostomy complications.

The LWSMAT consists of 15 items, with a total score ranging
from 2 to 158 points, higher score indicating better marriage
adjustment. This scale measures the agreement between spouses
on various issues, including fnances, recreation, afection,
friends, sex, conventionality, philosophy, and in-laws, as well as
how they resolve conficts, the choice of shared activities, and
their expectations about marriage. In the original population, the
reliability coefcient was 0.90 [27].

Ostomy Adjustment Scale (OAS-C-30): Chinese version of the
Ostomy Adjustment Scale (OAS-C-30) was developed by Zhang
et al. [28] based on the original OAS [29]. This 30-item scale
consists of four subscales: negative afect, normal functioning,
therapy attitude, and life worry. Items are rated on a six-point
Likert scale from 1 (totally disagree) to 6 (totally agree), higher

scores indicate better adjustment to living with an ostomy.
Cronbach’s α in this study was 0.94.

Stoma-QOL Questionnaire: The Stoma-QOL questionnaire, origi-
nally developed by Prieto and Thorsen [30], was translated into
Chinese and validated byWu et al. [31]. This 20-item scale covers
four domains: sleep, sexual activity, relations with family and
close friends, and social relations with others. Items are rated on
a four-point scale from 1 (always) to 4 (not at all), higher scores
indicate better quality of life. Cronbach’s α in this study was 0.90.

The Chinese Marital Intimacy Scale for Colorectal Cancer (CRC)
Survivors with an Ostomy (Ch-MIS-CRCO): This scale was newly
developed in this study and used to assess marital intimacy
among CRC survivors with ostomy. The fnal draft had 25 items
and covered four dimensions, which included sexual intimacy
(SEI), psychological intimacy (PSI), mutual daily life (MDL), and
spiritual intimacy (SPI). The total score ranges from 25 to 125,
higher score referring to a higher degree of marital intimacy.

2.6 | Data Collection

Following approval from the institutional review board and the
target hospitals, data were collected face-to-face at two tertiary
hospitals between September 30 and December 30, 2023. Two
trained research assistants, supervised by the principal in-
vestigator, identifed eligible participants in ostomy clinics, rel-
evant wards, and ostomy patient meetings. After explaining the
study purpose and procedures, written informed consent was
obtained from willing participants. The survey was self-
administered by participants using paper questionnaires in
a private setting. Only the patient participants completed the
questionnaire, their spouses were not invited, research assistants
were available to distribute and collect materials and to clarify
procedural questions, but did not intervene in or infuence the
responses. To minimize cognitive burden, the questionnaire was
designed to take approximately 15–20min to complete. Assis-
tants observed participants for signs of fatigue or distress and
ofered breaks if needed.

2.7 | Ethical Considerations

This study was performed according to the Declaration of Hel-
sinki, approved by the Research Ethics Committee at the Faculty
of Medicine of Ramathibodi Hospital (MURA-2023-600) and the
Research Ethics Committee at Puyang People’s Hospital (IEC-
2023-EA-14). All participants were carefully informed about the
aims of this study and their rights. They were voluntary par-
ticipants and signed the consent form.

Given the sensitive nature of SEI items, precautions were taken.
Participants were reminded that they could skip any question,
and nonjudgmental language was used. Research assistants were
trained to approach sensitive topics empathetically, explaining
that these questions aimed to understand the full impact of
ostomy on marital life, and that no pressure would be applied.
Assistants maintained a respectful distance while remaining
available for clarifcation. To address potential distress related to
sensitive topics, the research team closely monitored partici-
pants’ emotional state throughout data collection. Should any
participant express or show signs of psychological discomfort,
immediate referral to the hospital’s psychological counseling
service was available and would be facilitated. This support and

4 of 13 European Journal of Cancer Care, 2026



referral pathway remained available to participants who might
express such needs after the completion of data collection.

2.8 | Statistical Analysis

Data were analyzed using SPSS 26.0 and Mplus 8.0. Descriptive
statistics were utilized to describe the demographic character-
istics of the sample. Item analysis assessed distribution by mean,
SD, skewness, and kurtosis. Discriminatory power was examined
by comparing the top and bottom 27% of scorers using
independent-samples t-tests, with nonsignifcant items (p> 0.05)
to be removed. Corrected item-total correlations (Pearson r) were
calculated, retaining items with r≥ 0.30, and interitem corre-
lations within the same subscale between 0.30 and 0.70 to bal-
ance discrimination and redundancy [25].

The structure validity was evaluated by EFA and CFA. EFA was
conducted on Sample 1 (n= 256). After confrming sampling
adequacy (KMO > 0.70, Bartlett’s test p< 0.001), factors were
extracted using the principal components analysis method (ei-
genvalue > 1.0). Items with a primary factor loading ≥ 0.40 and
no signifcant cross-loadings were retained [25]. CFA was per-
formed on Sample 2 (n= 256) using maximum likelihood esti-
mation in Mplus. Model ft was assessed using χ2/df < 3, CFI >
0.90, TLI > 0.90, RMSEA < 0.08, and SRMR < 0.08 [26].

Hypothesis test convergent validity was examined by calculating
Pearson correlations between the Ch-MIS-CRCO total score and the
LWSMAT, OAS-C-30, and Stoma-QOL. Known-groups validity was
assessed by comparing total scores across clinically relevant sub-
groups (ostomy complications, self-care ability, and primary care-
giver) using independent-samples t-tests, with Cohen’s d efect sizes
calculated, p<0.05 (two-tailed) as statistical signifcance.

Floor and ceiling efects were examined by calculating the
percentage of participants achieving the minimum (25) or
maximum (125) total score; efects were considered present if >
15% of respondents scored at either extreme [25]. Internal
consistency reliability was estimated using Cronbach’s alpha for
the total scale and subscales.

There were no missing data in this study, as all questionnaires
were reviewed for completeness at the time of collection.

3 | Results

3.1 | Instrument Formation Phase

Through an extensive literature review of 11 studies [18, 22], fve
core dimensions of marital intimacy were identifed. Relevant
items were adapted from existing intimacy instruments to ensure
content coverage of each dimension, and 29 items were gener-
ated. Additionally, a qualitative study using in-depth interviews
with 16 CRCO patients [6] was conducted. Key themes and
verbatim expressions related to marital intimacy were extracted
from patient narratives and transformed into candidate items,
yielding an additional 48 items. This dual approach resulted in an
initial pool of 77 items. According to DeVellis’s [21] criteria, 25
items were eliminated for (a) poor cultural applicability (n= 4),
(b) conceptual redundancy (n= 8), (c) ambiguous statements
(n= 4), and (d) irrelevance to study objectives (n= 9). The
remaining 52 items constituted the frst version of the Ch-
MIS-CRCO and rated on a fve-point Likert scale.

Content validity assessment by seven experts led to the removal
of 13 items with I-CVI below 0.78, leaving 39 items with I-CVI
between 0.86 and 1.00, S-CVI/Ave of 0.90. The Kendall’s W was
0.42, indicating a moderate level of interrater agreement. This
moderate agreement is understandable and refects the de-
liberately constituted multidisciplinary background of the panel
and the complex and multidimensional nature of marital in-
timacy. Feedback from the 10 patient reviewers indicated that all
39 items received mean ratings above 3.0 across the four assessed
aspects (clarity of language, format, ease of understanding, and
readability), except for items Ph5 and Op4. Following further
communication with participants, these two items were
rephrased based on their comments and suggestions. For ex-
ample, item Op4 was revised to better refect patients’ experi-
ences with daily ostomy management.

Subsequent pilot testing with 30 participants confrmed that all
39 items were understandable, and all items that demonstrated
the item-total correlation coefcients exceeding 0.3, except for
#Ph4 (r= 0.27), were removed. The remaining 38 items dem-
onstrating excellent internal consistency (Cronbach’s α= 0.97)
and proceeding to psychometric feld testing.

3.2 | Psychometric Testing Phase

3.2.1 | Sample Characteristics

A total of 545 CRCO patients were approached during the study
period. Of these, 29 declined to participate due to lack of interest
or time constraints, and 4 did not complete the questionnaires.
Thus, 512 participants were recruited for psychometric testing.
The frst sample group (n1 = 256) was used for EFA, and the
mean age was 48.52 years (SD= 7.67, range = 33–59 years). The
second sample group (n2 = 256) was used for CFA, and the
average age was 52.31 years (SD = 5.33, range = 34–59 years).
There was a more signifcant percentage of males (n1 = 60.5%,
n2 = 59.4%) than females, most participants resided in urban
areas (n1 = 55.1%, n2 = 56.3%), and their spouses served as pa-
tients’ primary caregivers (n1 = 80.5%, n2 = 60.9). More details
are presented in Table 1.

3.2.2 | Item Analysis

Item analysis was conducted on the 38-item version. The means
of these items ranged from 2.86 to 3.96, with skewness
(0.00–0.75) and kurtosis (0.00–1.67) values indicating an ap-
proximately normal distribution [32]. Using independent-
samples’ t-tests to compare the extreme groups (top vs. bottom
27%), all 38 items showed statistically signifcant diferences (all
p< 0.001), confrming adequate discriminatory power, and thus
no items were removed on this basis.

All 38 items also demonstrated acceptable corrected item-total
correlations, Pearson r value ranging from 0.31 to 0.67, with each
exceeding the retention threshold of r> 0.30. Thus, all items met
this criterion for retention. However, examination of interitem
correlations within the same preliminary subdimensions iden-
tifed issues with local consistency and redundancy. Ten items
did not meet the recommended criteria: fve items (#Ph10, #Ps1,
#So5, #Sp7, and #Sp9) had correlations predominantly below
0.30, indicating poor coherence, and another fve (#Ps3, #So8,
#Sp3, #Op1, and #Op4) had correlations above 0.70, suggesting
redundancy [21].
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The overall scale’s Cronbach’s α was 0.93 after the removal of
these 10 items, supporting their deletion to refne the scale.
Consequently, 28 items were retained for EFA.

3.2.3 | EFA

The Kaiser‒Meyer‒Olkin (KMO) value of the instrument was
0.93, surpassing the commonly accepted threshold of 0.70 [33].
Bartlett’s test exhibited statistical signifcance (p< 0.001, χ2 =
4042.79, and df = 378). After the initial EFA test, Items Ph1 and
Ps12 were removed due to cross-factor loading over 0.40, and
Item So7 was removed for having factor loading below 0.40 [25].
Then, the EFA test was repeated with the remaining 25 items,
and four factors emerged, with eigenvalues from 8.83 to 1.62,
explaining 63.09% of the variance. Factor 1 (“SEI”) explained
16.67% with an eigenvalue of 8.83, Factor 2 (“PSI”) explained
15.83% with an eigenvalue of 3.41, Factor 3 (“MDL”) 15.38% with
an eigenvalue of 1.91, and Factor 4 (“SPI”) 15.21% with an ei-
genvalue of 1.62. All items demonstrated factor loadings above
0.40 (see Table 2 for details). Information on the deleted items is
provided in Supporting Table S1.

3.2.4 | CFA

Descriptive analysis results of the Ch-MIS-CRCO fnal version: The
total Ch-MIS-CRCO (25 items) had a mean score of 81.05 (SD
= 14.69). The SEI domain had a mean score of 19.07 (SD = 5.11),
the PSI domain had a mean score of 20.07 (SD = 4.28), the MDL
domain had a mean score of 23.20 (SD = 5.12), and the SPI
domain had a mean score of 18.70 (SD= 4.48).

Model ft of the Ch-MIS-CRCO: The maximum likelihood method
was used to estimate the model. The goodness of ft of the model
was 1.61, with a χ2 value and a ratio of degrees of freedom of less
than 3. The CFI of 0.95 and TLI of 0.94 exceeded the standard
value 0.90 [26]. The SRMR (0.04) and RMSEA (0.05) were below
the criterion of 0.08 [26]. All the results indicated a good ft for
the measurement model, as presented in Figure 3.

Convergent validity and discriminant validity: CFA results
showed that the 25 items had factor loading ranges from 0.56 to
0.84. The AVE values for the four factors ranges from 0.46 to 0.61,
with all but “MDL” (0.46) exceeding the recommended 0.50
threshold. However, all factors had CR values above 0.7 (ranging
from 0.86 to 0.91), indicating good convergent validity (see Ta-
ble 3). Additionally, all factors were signifcantly correlated, and
the AVE square roots were greater than the corresponding
correlation coefcients, confrming good discriminant validity.

3.2.5 | Hypothesis Test Convergent Validity and
Known-Groups Validity

Pearson correlation analysis was used to examine the convergent
validity of the Ch-MIS-CRCO. As hypothesized, the four di-
mensions of the Ch-MIS-CRCO were signifcantly positively
correlated with the LWSMAT (r= 0.34–0.39, p< 0.01), the OAS-
C-30 (r= 0.40–0.47, p< 0.01), and the Stoma-QOL (r= 0.45–0.48,
p< 0.01). The total score of the Ch-MIS-CRCO showed signif-
cant correlations with the LWSMAT (r= 0.49, p< 0.01), OAS-
C-30 (r= 0.55, p< 0.01), and Stoma-QOL (r= 0.59, p< 0.01), all
exceeding the recommended threshold of 0.40, supporting the
convergent validity of the Ch-MIS-CRCO.

TABLE 1 | Demographic characteristics of participants (n1 = 256 and
n2 = 256).

Characteristic
n (%)

n1 n2
Age
N1: Min–Max = 33–59; Mean = 48.52; SD = 7.67
N2: Min–Max = 34–59; Mean = 52.31; SD = 5.33
Gender
Male 155 (60.5%) 152 (59.4%)
Female 101 (39.5%) 104 (40.6%)

Education
Elementary or below 46 (18%) 33 (12.9%)
Secondary school 94 (36.7%) 83 (32.4%)
High school 80 (31.3%) 102 (39.8%)
University or higher 36 (14.0%) 38 (14.9%)

Residence
Urban 141 (55.1%) 144 (56.3%)
Rural 115 (44.9%) 112 (43.7%)

Main caregiver
Spouse 206 (80.5%) 156 (60.9%)
Children 33 (12.9%) 68 (26.6%)
Others 17 (6.6%) 32 (12.5%)

Family average income (yuan/month)
≤ 3000 96 (37.5%) 106 (41.4%)
3001–5000 109 (42.6%) 115 (44.9%)
> 5000 51 (19.9%) 35 (13.7%)

Occupation
Farmer 60 (23.4%) 95 (37.1%)
Employee 118 (46.2%) 115 (44.9%)
Retire 40 (15.6%) 31 (12.1%)
Others 38 (14.8%) 15 (5.9%)

Marital time
< 5 year 54 (21.1%) 14 (5.5%)
5–10 year 78 (30.5%) 84 (32.8%)
> 10 year 124 (48.4%) 158 (61.7%)

Ostomy time
3–6months 55 (21.5%) 71 (27.7%)
6–12months 153 (59.8%) 74 (28.9%)
> 12months 48 (18.7%) 111 (43.4%)

Ostomy location
Ileostomy 176 (68.7%) 160 (62.5%)
Colostomy 80 (31.3%) 96 (37.5%)

Ostomy self-care
Complete self-care 145 (56.6%) 120 (46.9%)
Partial self-care 95 (37.1%) 113 (44.1%)
Complete dependent 16 (6.3%) 23 (9%)

Ostomy complication
No 87 (34%) 76 (29.7%)
Yes 169 (66%) 180 (70.3%)
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Known-groups validity was assessed by comparing total Ch-
MIS-CRCO scores across clinically relevant subgroups. As hy-
pothesized, participants without ostomy complications reported
signifcantly higher marital intimacy than those with compli-
cations (mean� SD: 88.22� 13.57 vs. 77.99� 14.11; t= 5.359,
p< 0.001, Cohen’s d= 0.76). Patients with complete self-care
ability scored signifcantly higher than those requiring partial
or complete assistance (84.53� 13.46 vs. 77.94� 15.09; t= 3.669,
p< 0.001, d= 0.46). Furthermore, participants whose primary
caregiver was their spouse reported higher marital intimacy than
those cared for by others (82.66� 13.81 vs. 78.49� 15.71; t=
2.233, p= 0.026, and d= 0.28). These fndings support the
known-groups validity of the Ch-MIS-CRCO.

3.2.6 | Floor and Ceiling Efects

The total scores of the Ch-MIS-CRCO ranged from 25 to 125, no
participants achieved theminimum possible score of 25 (0%), and
only 2 participants (0.8%) achieved the maximum possible score
of 125. Therefore, no foor or ceiling efects were detected.

3.2.7 | Reliability

In this study, the overall Cronbach’s ⍺ coefcient of the Ch-
MIS-CRCO was 0.93, and those of the four dimensions ranged
from 0.85 to 0.90. The SEI domain’s Cronbach’s ⍺ was 0.90, the
PSI domain was 0.87, theMDL domain was 0.85, and SPI domain
was 0.86, respectively.

TABLE 2 | Item commonalities and factor loading on corresponding components.

Item Description Factor loading Communalities (h2)
Component 1: Sexual intimacy
Ph2 I feel ostomy didn’t afect my sexual function. 0.820 0.780
Ph5 Despite the ostomy, he/she is still interested in having sex with me. 0.771 0.740
Ph6 I didn’t suppress my sexual interest and reduced sexual activity because of the

ostomy.
0.769 0.699

Ph9 We discuss the impact of the ostomy on our sexual intimacy. 0.724 0.609
Ph12 We adjusted our sexual behavior to adapt to the ostomy. 0.734 0.690
Ph13 Despite the ostomy, we are still satisfed with our sex life. 0.767 0.619

Component 2: Psychological intimacy
Ps2 When I experience sadness or anxiety, I can seek comfort from him/her. 0.768 0.721
Ps4 I think he/she understands that I feel pain because of my ostomy. 0.669 0.585
Ps5 He/she listens to me carefully. 0.742 0.632
Ps6 I think he/she has accepted me with my ostomy. 0.778 0.722
Ps9 I can feel his/her love and afection for me, not diminished by the ostomy. 0.716 0.650
Ps10 When I need attention and afection, he/she can feel it. 0.780 0.676

Component 3: Mutual daily life
So1 During our free time, we enjoy being together. 0.738 0.623
So6 Despite the ostomy, he/she is still willing to take me to participate in social

activities with friends or colleagues.
0.638 0.519

So9 When we go out together, he/she often considers the cleaning needs of my
ostomy.

0.709 0.565

So10 The ostomy did not afect our capacity to maintain intimacy in social situations. 0.557 0.522
Op2 He/she is willing to learn the knowledge and skills required for ostomy care. 0.580 0.396
Op6 We actively communicate and deal with the contradictions brought by the

ostomy.
0.784 0.711

Op7 We can agree with each other on a lot of things. 0.650 0.537

Component 4: Spiritual intimacy
Sp1 He/she helps me in accepting myself. 0.810 0.670
Sp2 After the ostomy, we have redefned our life goals. 0.790 0.629
Sp4 He helps me rediscover the meaning of life. 0.804 0.706
Sp5 We do unfnished things together to minimize life’s regrets. 0.673 0.472
Sp6 Despite the ostomy, he/she has also helped me discover my self-worth. 0.725 0.564
Sp8 We often together do something which helps to keep the inner peace. 0.848 0.738
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FIGURE 3 | Measurement model of Ch-MIS-CRCO.
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4 | Discussion

4.1 | The Imperative for a Context-Specifc Scale

Existing marital intimacy measures face conceptual, struc-
tural, and ecological limitations. Conceptually, tools such as
the Experiences in Close Relationships Inventory (ECR) and
LWSMAT [27, 34] assess related constructs (attachment and
adjustment) rather than intimacy itself. Structurally, they are
either unidimensional or have specifc faws, such as the
PAIR’s omission of spiritual [18] or the Waring Intimacy
Questionnaire (WIQ)’s [35] impractical length (90 items).
Ecologically, none are tailored to the Chinese cultural context
or the specifc experiences of CRCO.

The newly developed Ch-MIS-CRCO directly targets the core
construct of marital intimacy using a standardized fve-point
Likert scale, enhancing conceptual clarity and measurement
precision. Its structure is both comprehensive and concise,
encompassing four key dimensions (Sexual, Psychological,
Spiritual, and Shared Daily Life intimacy) within 25 items.
Distinctively, the scale achieves high ecological validity by being
simultaneously culturally embedded and clinically specifc. Its
items are derived directly from the lived experiences of Chinese
CRCO patients, ensuring relevance to culturally important as-
pects of intimacy, such as familial harmony and nonreligious
spirituality, as well as to disease-related challenges such as body
image concerns, ostomy care, and role renegotiation. This results
in a targeted, reliable, and contextually valid assessment tool for
this population.

4.2 | Theoretical Rationale and Methodological
Rigor in Scale Construction

The fnal four-dimensional structure of the Ch-MIS-CRCO
(sexual, psychological, shared daily life, and SPI) represents
a statistically and theoretically justifed refnement of the initial
fve-dimensional framework. Empirically, EFA showed that
items from “Social Intimacy” and “Operational Intimacy” loaded
onto a single factor, indicating they share an underlying con-
struct. This was confrmed by the excellent ft of the four-factor
CFA model (χ2/df = 1.61, CFI = 0.95, and RMSEA= 0.05).
Theoretically, this merger aligns with the dyadic coping
framework [36], where practical and social coping are inter-
twined in daily life. For CRCO patients, the practical demands of
ostomy care and shared social engagement are interwoven as-
pects of couplehood.Within the Chinese cultural context, marital
intimacy is often expressed through shared daily activities,
a concept captured by the “MDL” dimension. Thus, the four-
factor structure is statistically robust, conceptually coherent, and
culturally relevant. The composition and validation of each di-
mension are detailed below.

The “SEI” refers to sexual communication, satisfaction, interest,
arousal, orgasm, or variety with the same partner [37, 38]. For
CRCO, this construct focuses on sexual experience, function, and
adaptive coping. Item Ph4, concerning “worry about the os-
tomy,” was removed due to a low corrected item-total correla-
tion. The fnal six items capture core themes of sexual function
(Ph2), sexual experience (Ph5, Ph6), coping with sexual chal-
lenges (Ph9, Ph12), and sexual satisfaction (Ph13).

TABLE 3 | Convergence validity results of CFA.

Domain
Item
no.

Factor
loading SMC (R2) SE t p CR AVE

Sexual intimacy

Ph2 0.84 0.700 0.023 36.765 < 0.001

0.91 0.61

Ph5 0.74 0.543 0.032 22.973 < 0.001
Ph6 0.73 0.534 0.032 22.504 < 0.001
Ph9 0.79 0.621 0.027 28.729 < 0.001
Ph12 0.85 0.727 0.021 39.973 < 0.001
Ph13 0.74 0.551 0.031 23.563 < 0.001

Psychological
intimacy

Ps2 0.56 0.342 0.045 12.956 < 0.001

0.87 0.54

Ps4 0.76 0.578 0.031 24.465 < 0.001
Ps5 0.79 0.631 0.028 28.134 < 0.001
Ps6 0.69 0.478 0.037 18.623 < 0.001
Ps9 0.79 0.622 0.029 27.611 < 0.001
Ps10 0.76 0.583 0.031 24.752 < 0.001

Shared daily life

So1 0.73 0.532 0.036 20.456 < 0.001

0.86 0.46

So6 0.66 0.439 0.041 16.300 < 0.001
So9 0.64 0.415 0.042 15.388 < 0.001
So10 0.62 0.385 0.044 14.266 < 0.001
Op2 0.61 0.377 0.044 13.848 < 0.001
Op6 0.78 0.604 0.031 24.896 < 0.001
Op7 0.68 0.464 0.039 17.375 < 0.001

Spiritual intimacy

Sp1 0.70 0.484 0.038 18.445 < 0.001

0.88 0.52

Sp2 0.75 0.556 0.034 22.194 < 0.001
Sp4 0.73 0.528 0.035 20.702 < 0.001
Sp5 0.78 0.610 0.030 25.644 < 0.001
Sp6 0.61 0.370 0.045 13.662 < 0.001
Sp8 0.76 0.584 0.032 23.750 < 0.001
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The “PSI” dimension refects feelings of being understood,
comforted, loved, and accepted, along with shared emotions and
trust [39]. During item analysis, Ps1 (“shared feelings”) was
removed due to unstable correlations across genders. Ps12
(“trust”) was omitted because of conceptual overlap with the SPI
dimension, and Ps8 (“dependence”) was deleted due to low
relevance. The retained items thus concentrate on measurable
expressions of being comforted (Ps2), accepted (Ps6), understood
(Ps4, Ps10), and loved (Ps5, Ps9).

The “MDL” integrates the original “Operational Intimacy” and
“Social Intimacy” dimensions, refecting how the practical and
social aspects of managing an ostomy are interwoven in the daily
experiences of couples, such as social activities, daily care, and
household coordination [12, 13]. Item Op4, pertaining to
“household responsibilities,” was eliminated due to redundancy
with other items. The remaining items focus on “physical care”
(So9, Op2), “managing confict” (Op6, Op7), “shared socializing”
(So6), and “daily intimacy” (So1, So10).

The “SPI” involves sharing beliefs, values, and spiritual expe-
riences, including practices such as prayer or meditation [38, 39].
Within the Chinese cultural context, SPI often manifests in ways
distinct from Western, religion relevant frameworks. It is less
focused on organized religious doctrine and more on familial
continuity, ancestral reverence, the search for life meaning, and
the cultivation of inner harmony. Item Sp7, which pertained to
“shared beliefs” and carried strong connotations of in-
stitutionalized religion, was removed as it did not resonate with
a signifcant portion of our participants. The retained items re-
fect these culturally salient aspects: “inner peace” (Sp8),
“making up for life’s regrets” (Sp5), “the meaning of life” (Sp2,
Sp4), and “rediscovering self-value” (Sp1, Sp6). Figure 4 illus-
trates the fnal four-factor structure of the Ch-MIS-CRCO.

4.3 | Psychometric Properties

The Ch-MIS-CRCO demonstrates excellent psychometric prop-
erties. The four-factor model exhibited a stable and replicable
structure, with the total variance explained (63.09%) exceeding
the recommended threshold of 60% [21]. The subsequent CFA on
an independent sample provided strong support for this four-
factor model, with all ft indices meeting or exceeding established
criteria for good model ft (e.g., CFI = 0.95 and RMSEA= 0.05)
[26]. All items loaded signifcantly onto their intended factors
(loadings > 0.40), further supporting the hypothesized
structure [40].

Convergent and discriminant validity were further confrmed. In
the CFA, all composite reliability (CR) values exceeded 0.70, and
the average variance extracted (AVE) for each dimension sur-
passed 0.50, with the exception of the Shared Daily Life di-
mension (AVE= 0.46), which remained near the acceptable
threshold [21]. Discriminant validity was supported as the square
root of each dimension’s AVE was greater than its correlations
with other dimensions, indicating that each dimension measures
a distinct aspect of marital intimacy [41].

Hypothesis test convergent validity was evaluated by examining
the correlation between the Ch-MIS-CRCO and the LWSMAT.
According to Polit and Beck [25], convergent validity can be
supported by a signifcant correlation with ameasure of a related,
though not identical, construct. The LWSMAT, a measure of

global marital satisfaction and adjustment, shares conceptual
overlap with key domains of intimacy, such as agreement on
sexual matters, shared recreation, and confict resolution
[42, 43]. As hypothesized, the total score of the Ch-MIS-CRCO
showed a signifcant, moderate positive correlation with the
LWSMAT total score (r= 0.49, p< 0.01). This correlation is
theoretically appropriate: It is strong enough to confrm that the
Ch-MIS-CRCO captures core aspects of relationship quality re-
lated to marital adjustment, yet not so high as to suggest re-
dundancy, thereby supporting its validity as a distinct measure
focused specifcally on the multifaceted construct of marital
intimacy within the unique context of living with an ostomy.

Further evidence of convergent validity was provided by corre-
lations with condition-specifc measures. Based on the intimate
relationship model of couple adaptation to cancer [44] and
Lazarus’s stress and coping theory [45], marital intimacy serves
as both a primary mechanism for improving couples’ adaptation
to cancer and a crucial resource for coping with stress associated
with cancer diagnosis and ostomy surgery. The signifcant
positive correlations between the Ch-MIS-CRCO and both the
Ostomy Adjustment Scale (OAS-C-30) (r= 0.55, p< 0.01) and the
Stoma-QOL (r= 0.59, p< 0.01) support these theoretical
frameworks. These fndings indicate that highermarital intimacy
is associated with better psychological and functional adjustment
to living with an ostomy and, ultimately, with better quality of life
[6, 16, 17]. Thus, the Ch-MIS-CRCO demonstrates meaningful
relationships with both ostomy-specifc adjustment and broader
quality of life outcomes, further confrming its convergent
validity.

The scale demonstrated strong known-groups validity, with
signifcantly higher scores among patients without ostomy
complications (d= 0.76), those with complete self-care ability
(d= 0.46), and those whose primary caregiver was their spouse
(d= 0.28). The medium to large efect sizes for complication
status and self-care ability suggest that these factors are partic-
ularly infuential for marital intimacy in this population.

Internal consistency reliability was excellent. Cronbach’s
alpha for the total scale was 0.93, and subscale alphas ranged
from 0.85 to 0.90, all exceeding the acceptable threshold of
0.80 for a newly developed instrument [25]. This indicates
that items within each dimension consistently measure the
same underlying construct.

4.4 | Clinical and Research Implications

In nursing practice, nurses can administer this scale during
follow-up visits to quickly identify couples struggling with in-
timacy postostomy. The four subscale scores can pinpoint
whether difculties are primarily sexual, emotional, spiritua,l or
related to daily routines, guiding the focus of clinical inquiry.
Assessment results can inform tailored, spouse-involved in-
terventions. For example, low scores inMDLmay indicate a need
for couples’ counseling on role redistribution and communica-
tion around care tasks. Poor SEI scores can serve as an opening
for healthcare providers to initiate sensitive conversations and
refer patients to specialized sexual health resources. And, this
scale can be used longitudinally to evaluate the efectiveness of
psychosocial or nursing interventions aimed at improving
marital intimacy and, by extension, overall quality of life.
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For nursing research, Ch-MIS-CRCO provides a valid, reliable, and
culturally appropriate instrument for the measurement of marital
intimacy inChinese CRCO, thereby enhancingmethodological rigor
and reducing measurement bias in studies concerning this pop-
ulation. Researchers can employ this scale to explore marital in-
timacy, identify infuencing factors, develop risk prediction models,
and develop health education and intervention programs. Fur-
thermore, it facilitates research into howmarital intimacy infuences
broader patient-reported outcomes, such as quality of life, psycho-
logical adjustment, and dyadic coping.

4.5 | Limitations and Recommendations

The cross-sectional design of this study limits the ability to assess
dynamic changes of marital intimacy within the target pop-
ulation over time. Consequently, test–retest reliability, which
evaluates the stability of the scale across time points, was not
assessed in this initial psychometric evaluation. Future research
should focus on enhancing the reliability and validity of the Ch-
MIS-CRCO through longitudinal studies. Specifcally, it is rec-
ommended to conduct repeated measurements at diferent
postoperative recovery stages (e.g., 3, 6, and 12months after
surgery) to evaluate the trajectory of intimacy changes and the
stability of the scale over time. Test–retest reliability assessments
using intraclass correlation coefcients (ICC) should be included
to establish measurement consistency across time points.

In addition, all participants were recruited from Henan Province,
with the majority aged 33–59 years. Rural residents accounted for
only about 45% of the sample. These geographic and demographic
limitations may afect the generalizability of the fndings to other
regions, socioeconomic settings, or cultural contexts within China. It

is recommended that subsequent studies validate the scale in
multicenter populations that include older adults, more rural resi-
dents, and individuals from diverse regions and ethnic backgrounds
to evaluate its applicability across broader groups.

Furthermore, the exclusion of older adults (aged ≥ 60 years) limits
the applicability of the Ch-MIS-CRCO to the broader CRCO pop-
ulation. This decision wasmade to enhance sample homogeneity, as
middle-aged survivors face distinct challenges related to career,
parenting, and active sexual relationships that may difer from those
of older adults. Consequently, some items assessing SEI may not be
entirely appropriate for elderly patients. Future research should
validate the scale in older populations, potentially developing
a modifed version that omits or adapts the SEI dimension.

5 | Conclusion

This study developed and validated the Ch-MIS-CRCO; the fnal
25-item instrument demonstrates strong psychometric properties
and a culturally relevant four-factor structure. As the frst
condition-specifc tool of its kind for this population, the Ch-
MIS-CRCO provides a valid and reliable means to assess a critical
aspect of survivorship. Its use can facilitate targeted clinical
assessment and inform the development of interventions to
support marital intimacy and improve overall quality of life in
patients and their partners.
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