ChinaRxiv [$X]

AT translation - View original & related papers at
chinarxiv.org/items/chinaxiv-202305.00228

Reliability and Validity Testing of the Chinese
Version of the Mobile Agnew Relationship Mea-
sure (mARM-C)

Authors: Moran, Mo Ran
Date: 2023-05-27T00:00:00+00:00

Abstract

To examine the reliability and validity of the Chinese version of the Mobile
Agnew Relationship Measure (mARM-C). The mARM-C and criterion ques-
tionnaires were administered to 574 college students who had recently used
meditation apps, with 102 participants selected for retesting two weeks later.
Exploratory factor analysis and network analysis revealed that the questionnaire
comprises five factors with a total of 19 items; confirmatory factor analysis also
demonstrated good model fit, and criterion-related validity, convergent validity,
discriminant validity, and internal consistency reliability all met psychometric
standards. Therefore, the mARM-C exhibits good reliability and validity and
can be utilized to measure the digital therapeutic alliance between users and
programs in online self-help interventions.
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Abstract: This study examined the reliability and validity of the Chinese ver-
sion of the Mobile Agnew Relationship Measure (mARM-C). A total of 574 uni-
versity students who had recently used meditation apps completed the mARM-C
and criterion measures, with 102 participants retested after two weeks. Ex-
ploratory factor analysis and network analysis revealed a five-factor structure
comprising 19 items. Confirmatory factor analysis demonstrated good model fit,
and the questionnaire exhibited satisfactory criterion-related validity, conver-
gent validity, discriminant validity, and internal consistency reliability, meeting
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established psychometric standards. These results indicate that the mARM-C
is a reliable and valid instrument for measuring the digital therapeutic alliance
between users and programs in internet-based self-help interventions.

Keywords: mobile Agnew relationship measure, reliability, validity, network
analysis, digital therapeutic alliance

In recent years, Internet-based Self-help Interventions (ISIs) have garnered sig-
nificant attention due to their cost-effectiveness, scalability, and flexibility, with
their feasibility and effectiveness widely validated as a promising complement to
face-to-face counseling and psychotherapy (Izzaty et al., 2021; Johansson et al.,
2021). However, higher levels of automation also mean reduced human support
and supervision, which can lead to low user engagement and limit the effective-
ness of ISIs (Pratap et al., 2020). Consequently, addressing these challenges has
become a key research trend in the field.

Therapeutic Alliance (TA) refers to the quality and strength of the collaborative
relationship between client and counselor in pursuit of therapeutic goals (Zhu &
Jiang, 2011) and represents one of the most robust predictors of treatment out-
comes (Fliickiger et al., 2018). Given its central role in traditional therapy, the
concept has been adapted to digital mental health contexts as the Digital Ther-
apeutic Alliance (DTA; Henson et al., 2019), defined as the quality and strength
of the therapeutic relationship formed between users and digital programs. Since
DTA can predict both user engagement and intervention effectiveness in ISIs
(Goldberg et al., 2021), research in this area has gradually expanded. For ex-
ample, Henson et al. (2019) adapted the Working Alliance Inventory-Short Re-
vised (WAI-SR) to create a six-item unidimensional scale—the Digital Working
Alliance Inventory (DWAI). Subsequently, Goldberg et al. (2021) validated the
DWAT’s reliability and validity across two studies. However, the DWAI was not
developed through a rigorous process and contains few items, potentially limit-
ing its ability to comprehensively assess DTA. In contrast, the Mobile Agnew
Relationship Measure (mARM), systematically developed based on the Agnew
Relationship Measure (ARM), comprises five factors with 25 items (Berry et
al., 2018) and represents the most comprehensive DTA questionnaire currently
available (D’Alfonso et al., 2020). Its psychometric properties have also been
examined in recent empirical interventions (Wulffen et al., 2022).

Currently, research on DTA in China remains in its early stages (Mo et al., in
press; Mo et al., 2023), and validated measurement tools are lacking. Moreover,
most IST studies have simply adapted traditional therapeutic alliance measures
(e.g., WAI-SR) by superficially replacing “counselor” with “program” (Berry et
al., 2018). Therefore, revising the mARM to provide a reliable measurement
tool for future ISI research in China is warranted.

2.1 Participants and Procedure

The study proceeded through four distinct phases. First, for pre-test ques-
tionnaire development, we obtained authorization from Professor Berry, the
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developer of the mARM, and conducted forward-backward translation consid-
ering Chinese cultural context and linguistic conventions. Under the guidance
of an associate professor of psychology, two psychology graduate students in-
dependently translated the questionnaire. Two English graduate students then
back-translated the mARM-C into English. Finally, items with ambiguous or
unclear wording were revised, yielding the pre-test questionnaire.

Second, in the pilot phase, we distributed 180 questionnaires through the
Credamo platform (https://www.credamo.com/#/), obtaining 144 valid
responses (80.00% response rate) as Sample 1. This sample comprised 53 males
(36.8%) and 91 females (63.2%) with a mean age of 28.84 years (SD = 8.37).
Sample 1 data were then subjected to item analysis and exploratory factor
analysis, with relevant items modified or deleted based on results to form the
formal questionnaire.

Third, during formal testing, we used convenience sampling to recruit 756 uni-
versity students from five universities in Guangxi to experience a mindfulness
app for two weeks and complete an online survey, yielding 574 valid responses
(75.60% response rate) as Sample 2. This sample included 114 males (19.9%)
and 460 females (80.1%) with a mean age of 19.23 years (SD = 1.81). Sample
2 was then split into two databases by odd/even numbers, with one database
(Sample 3, n = 287) randomly selected for exploratory factor analysis and the
other (Sample 4, n = 287) for confirmatory factor analysis.

Finally, in the retest phase, 120 participants from Sample 2 were randomly
selected to complete the questionnaire again after a two-week interval, producing
102 valid responses (85.00% response rate) as Sample 5.

2.2 Instruments

Mobile Agnew Relationship Measure (mARM). Developed by Berry
et al., this questionnaire includes five factors: Partnership (PRS), Openness
(OPN), Bond (BD), Confidence (CONF), and Client Initiative (CI), with 25
items total (Berry, Salter, Morris, James, & Bucci, 2018). It uses a 7-point Lik-
ert scale ranging from 1 (strongly disagree) to 7 (strongly agree), with higher
scores indicating higher quality DTA between users and programs.

Digital Working Alliance Inventory (DWAI). Developed by Henson et
al. for measuring DTA (Henson, Wisniewski, Hollis, Keshavan, & Torous, 2019),
the Chinese version of the DWAT has demonstrated good reliability and validity
(Zhao, 2022). This six-item scale uses a 7-point Likert scale from 1 (strongly
disagree) to 7 (strongly agree). In the present study, its internal consistency
coefficient was 0.92.

Client Satisfaction Questionnaire (CSQ-8). Developed by Larsen et
al. (1979) to evaluate user satisfaction with digital mental health services, the
Chinese version of the CSQ-8 has good psychometric properties (Zhao, 2022).
This eight-item questionnaire uses a 4-point Likert scale with scores ranging
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from 8 to 32, where higher scores indicate greater satisfaction. In this study,
its internal consistency coeflicient was 0.89.

Trust of Counseling Scale (TCS). Developed by Zhao, Jiang, and Gu (2011),
this scale comprises five dimensions with 36 items using a 7-point Likert scale
from 1 (strongly disagree) to 7 (strongly agree). For research purposes, we
selected the “Practitioner Ability” subscale (TCS-A) as a criterion measure. In
this study, this subscale’s internal consistency coefficient was 0.94.

2.3 Statistical Methods

We used SPSS 26.0 for item analysis, exploratory factor analysis, criterion-
related validity analysis, and reliability analysis; JASP 17.2 for network analysis;
and Amos 26.0 for confirmatory factor analysis.

3.1 Pre-Test Questionnaire Analysis

Ttem analysis of Sample 1 (N = 144) revealed that all item-total correlations
were statistically significant (p < 0.001), ranging from 0.47 to 0.76 and ex-
ceeding the 0.30 threshold. Participants were then ranked by total score, with
the top 27% designated as the high-scoring group and the bottom 27% as the
low-scoring group. Independent samples t-tests showed significant differences
between groups for 24 items (p < 0.001), while Item 20 showed no significant
difference (p > 0.05) and was consequently deleted.

Exploratory factor analysis using principal component analysis with orthogonal
rotation was conducted on the 25 items. Results indicated a KMO value of 0.92
and a Bartlett’s test 2 value of 1577.65 (p < 0.001), confirming suitability for
factor analysis. The scree plot suggested four factors before the inflection point,
with cumulative variance explained at 39.93%, which did not match the original
five-factor structure. Given the small pilot sample size and considering the
theoretical importance of items and the integrity of the questionnaire structure,
we did not delete items directly but instead revised items 16, 18, 21, 23, and 25
to form the formal questionnaire.

3.2 Formal Questionnaire Analysis

Item analysis of Sample 3 (n = 287) showed item-total correlations ranging
from 0.60 to 0.81, all significant at the 0.001 level. After ranking participants
by total score and designating the top and bottom 27% as high and low groups
respectively, independent samples t-tests revealed that 24 items demonstrated
significant differences at the 0.001 level, indicating good discriminability (see
Table 1 ).

Exploratory factor analysis using principal component analysis with orthogonal
rotation was then performed on the remaining items from Sample 3 (n = 287).
Results showed a KMO value of 0.94 and a Bartlett’s test 2 value of 4988.02 (p
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< 0.001), confirming suitability for factor analysis. Following the original ques-
tionnaire structure, we conducted a five-factor analysis, revealing factor loadings
ranging from 0.595 to 0.819 and total variance explained at 49.49%. However,
items 12, 15, and 17 did not align with their original factor assignments. We
therefore employed the novel network analysis technique to create a network
diagram (Hevey, 2018) to reassess item-factor associations. Exploratory Graph
Analysis (EGA) generates network diagrams that visually display which items
cluster together and their connection strength (Golino et al., 2020). In the
item-factor network diagram, blue lines indicate positive correlations (red lines
indicate negative correlations), with thicker lines representing stronger connec-
tions between nodes (Figure 1 [Figure 1: see original paper]). Results showed
that Bond items 12 (BD1), 15 (BD2), and 17 (BD3) overlapped with Partner-
ship items, making them difficult to distinguish. We subsequently deleted items
that did not match the original factor structure or showed cross-loadings (items
6, 12, 15, 17, 18). After re-running exploratory factor analysis and network anal-
ysis on the remaining 19 items, results aligned with the original questionnaire
structure, with factor loadings ranging from 0.491 to 0.844 and total variance
explained at 51.19% (see Table 2 ). Network analysis also revealed an improved
item-factor network structure (Figure 2 [Figure 2: see original paper]). Item
centrality analysis showed that BD5, PRS3, OPN3, and CONF4 had high cen-
trality, while factor centrality analysis revealed that the Bond (BD) node had
the highest centrality (Closeness = 1.275) (Figure 3 [Figure 3: see original
paper]). Nodes with more numerous and stronger connections are considered
central, and intervening on these nodes can directly influence others (Mullarkey
et al., 2019). Psychopathological network theory also suggests that targeting
high-centrality nodes is more efficient and beneficial for optimizing the entire
psychometric network (Borsboom & Cramer, 2013; Chen et al., 2021). Based
on these findings, we established the final mARM-C comprising five factors and
19 items.

[Figure 1: see original paper]
[Figure 2: see original paper]
[Figure 3: see original paper]

Confirmatory factor analysis using Sample 4 (n = 287) demonstrated good
model fit across all indices (2 = 385.035, df = 142, 2/df = 2.712, p < 0.001,
SRMR = 0.046, RMR = 0.040, RMSEA = 0.077, IFI = 0.940, TLI = 0.927,
CFI = 0.940), indicating stable structure for the revised questionnaire.

Criterion-related validity analysis using Sample 4 (n = 287) examined correla-
tions between mARM-C total and subscale scores with the DWAI, CSQ-8, and
TCS-A. Results showed significant positive correlations between mARM-C total
and subscale scores with all criterion measures. Additionally, the five mARM-C
dimensions correlated highly with the total score (r = 0.784-0.889, p < 0.01),
while inter-dimensional correlations were lower (r = 0.507-0.692, p < 0.01) (see
Table 3 ).

Convergent and discriminant validity were assessed using Sample 4 (n = 287)
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data through Average Variance Extracted (AVE) and Composite Reliability
(CR) values. Results showed all AVE values exceeded 0.5 and all CR values
exceeded 0.7, indicating good convergent validity (see Table 4 ). Discriminant
validity was verified using the HTMT method, with a maximum value of 0.76
(< 0.85), indicating good discriminant validity.

Reliability analysis using Sample 4 (n = 287) revealed an internal consistency
coefficient of 0.95 for the mARM-C total score, with subscale coefficients ranging
from 0.87 to 0.94. Split-half reliability was 0.87 for the total score and 0.78-0.88
for subscales. Test-retest reliability using Sample 5 (N = 102) showed a total
score reliability of 0.95 and subscale reliabilities of 0.79-0.88.

This study revised the mARM to create the mARM-C and examined its psy-
chometric properties. We integrated item analysis, exploratory factor analy-
sis, network analysis, and confirmatory factor analysis to demonstrate that the
mARM-C meets psychometric standards.

In the pilot test, item analysis revealed that Item 20 did not show significant dif-
ferences between high and low groups (p > 0.05) and was deleted. Exploratory
factor analysis yielded a four-factor structure that diverged from the original
five-factor model, and some items had ambiguous semantics. However, based
on the theoretical foundation of the original questionnaire, we retained corre-
sponding items and revised items 16, 18, 21, 23, and 25 to better fit the Chinese
cultural context, forming the formal questionnaire.

In the formal testing, the mARM-C demonstrated strong performance in item
analysis, with all high-low group comparisons reaching significance. Item-total
correlations for the 24 items ranged from 0.60 to 0.81, indicating good dis-
criminability. Notably, this study innovatively employed network analysis as
a complement to exploratory factor analysis, clearly visualizing item and fac-
tor associations and using centrality indices to evaluate item importance within
factors (Mullarkey et al., 2019), providing a valuable approach for future re-
search. Combined results from exploratory factor analysis and network analysis
revealed that items 12, 15, and 17 did not align with their original factor as-
signments and their content did not fit the intended dimensions. After deleting
items 6, 12, 15, 17, and 18, both exploratory factor analysis and network analy-
sis showed good fit, supporting a five-factor structure with 19 items. Moreover,
the Bond dimension occupied a central position in the factor network, suggest-
ing it has greater potential to influence DTA development, which aligns with
previous research emphasizing the critical role of emotional bonds in unguided
ISIs (Mo et al., 2023). Future interventions could therefore strengthen relational
cues to enhance Bond levels and more efficiently develop DTA. Confirmatory
factor analysis further supported the cross-cultural stability of the mARM-C
with good model fit. Additionally, significant positive correlations with crite-
rion measures, including a strong correlation of 0.84 with the DWAI (> 0.7),
demonstrated good criterion-related validity. Finally, internal consistency, split-
half reliability, and test-retest reliability all exceeded 0.85, indicating excellent
consistency and stability.
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In summary, the revised mARM-C comprises five factors and 19 items, demon-
strating good reliability and validity for measuring DTA between users and
programs in ISIs.
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