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ABSTRACT ARTICLE HISTORY

An intimate partner relationship is one of the most significant life Received 8 June 2024
goals for humans. Romantic relationships can promote healthy  Accepted 15 October 2024
behavior and buffer against the development of psychiatric disor- KEYWORDS

ders. However, reliable and valid measures of relationship satisfac- The Valentine scale;
tion are lacking. The Valentine scale is a freely available brief relationship satisfaction;
measure of relationship satisfaction (https://osf.io/fb72s), intended validation study; factor
to provide an easily interpretable index of relationship satisfaction. analysis; reliability analysis;
Across two studies, we evaluated the reliability, validity, and factor measurement invariance
structure of the Valentine scale. Study One (n=851) explored the

factor structure of the Valentine scale, assessed its test-retest relia-

bility, and criterion-related validity. Study Two (n =527) confirmed

the factor structure of the Valentine scale, explored its measure-

ment invariance, and further evaluated criterion-related validity.

The results supported a unidimensional structure of the Valentine

scale. Furthermore, the Valentine scale exhibited good internal

reliability (Cronbach’s alpha =.75 and .81 in Study One and Two,

respectively), high test-retest reliability (ICC;=.80 at a two-week

follow-up in Study One), and appropriate criterion-related validity

demonstrating positive correlations with other measures of rela-

tionship satisfaction and positive affect, as well as and negative

correlations with measures of psychopathology. Together, these

findings provide good support for the usage of the Valentine

scale to quantify relationship satisfaction.

Introduction

A fulfilling intimate relationship is one of the most significant life goals (Nair, 2003).
Humans are inherently social beings (Bjérnsson, 2016), and a deep, personal connec-
tion with a partner represents the pinnacle of social engagement. Fulfilling intimate
relationships not only bring joy but also offer essential social support and can
mitigate the impact of various stressors (Dugal et al., 2018; Epstein & Zheng, 2017).
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For instance, married individuals report higher psychological well-being and greater
perceived social support, while divorced individuals report significantly lower levels of
psychological well-being, an effect mediated by lower levels of perceived social sup-
port (Soulsby & Bennett, 2015).

Satisfaction in one’s relationship is thus associated with a myriad of positive benefits
(Dugal et al., 2018). For instance, supportive relationships enhance self-efficacy, aiding in
healthier behavior changes such as diet and exercise, through mutual modeling and
support. Marital quality also affects shared behaviors like eating and sleeping (for
a review, see Robles, 2014). In contrast, relationship discord (cf. low relationship adjust-
ment) is predictive of psychiatric disorders such as major depression and anxiety
disorders (Miller et al., 2013; Whisman, 2013). Relationship discord can also lead to
other negative coping behaviors like substance use or unhealthy eating (Robles, 2014).

Numerous instruments have been developed to assess relationship satisfaction (The
CORE Lab, 2024). One example is the Dyadic Adjustment Scale (DAS; Spanier, 1976),
which is a self-report measure of relationship quality comprising four factors: Dyadic
consensus, dyadic satisfaction, dyadic cohesion, and affectional expression. Although the
DAS is a widely used relationship satisfaction measure (Biihler et al., 2021), its reliability
and factor structure have been contested (Graham et al., 2006; Gudjonsdottir et al., 2021;
Norton, 1983). A recent analysis found support for a bifactor exploratory structural
equation model (ESEM) solution for the DAS (Vajda et al., 2019). Although Vajda et al.
(2019) reported strict measurement invariance across genders for this bifactor-ESEM
solution, the implication is that the DAS total score cannot be justifiably used which
heavily complicates the scale’s interpretation (Norton, 1983). Furthermore, the DAS has
also been criticized for its variation of the number of items assessing each factor, varying
number of response alternatives, and inappropriate item weighting (Gudjonsdottir et al.,
2021; Norton, 1983). Taken together, despite its popularity, the DAS suffers from critical
imperfections as an overall index of relationship satisfaction.

The Quality of Dyadic Relationships (QDR) was developed as a measure of relation-
ship satisfaction, built on the DAS to combat its limitations (Ahlborg et al., 2005). The
QDR was aimed to be reflective of a broader conceptualization of relationship quality and
comprises five factors: cohesion, consensus, satisfaction, sensuality, and sexuality.
Although QDR has undergone preliminary construct validation and its internal consis-
tency reliability has been estimated (Gudjonsdottir et al., 2021), it lacks sufficient validity
evidence (The CORE Lab, 2024; for an overview of validity evidence, see; DeVellis &
Thorpe, 2021); its factor structure has not been confirmed and data on test-retest
reliability is lacking. Since the QDR represents a further development of the DAS, the
QDR likely suffers from many of the same flaws as the DAS.

Other scales of relationship satisfaction include the Maudsley Marital Questionnaire
(MMQ), a 20-item self-report questionnaire comprising three factors (marital, sexual,
and general life adjustment; Arrindell et al., 1983); the Romance Qualities Scale (RQS),
a 23-item measure evaluating five fundamental dimensions of relationship quality (com-
panionship, conflict, help, security, and closeness; Ponti et al., 2010); and the Kansas
Marital Satisfaction Scale (KMSS), a 3-item general index of relationship satisfaction
(Schumm et al., 1986). Evaluating every relationship satisfaction measurement is beyond
the scope of this article (for a review of relationship satisfaction instruments, see The
CORE Lab, 2024), but the aforementioned instruments represent a sample of some of the
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best-validated measures of relationship satisfaction. The MMQ, RQS, and KMSS have all
been validated (The CORE Lab, 2024) but are limited by either a multifactor structure or
exclusive inclusion of non-specific items.

Unidimensionality and careful attention to item selection are vital components in the
development of a psychometrically sound relationship satisfaction instrument. Firstly,
relationship satisfaction is a singular construct that operationalizes how satisfied a person
is in their relationship. Although relationship satisfaction can be influenced by a myriad
of other factors, the construct relationship satisfaction remains a singular dimension (cf.
Delatorre & Wagner, 2020). Secondly, when all items from five of the most frequently
cited relationship satisfaction measures are analyzed together, a unidimensional structure
emerges (Funk & Rogge, 2007). This in turn raises the question of how items from
multifactor scales form a unidimensional structure when combined. Finally, when a scale
assesses multiple dimensions unintentionally, it introduces error, reducing the reliability
of the measure. For instance, scales like the DAS have been criticized for heterogeneous
item content that introduces potential confounding variance into the measure (e.g.
confounding error variance from the construct “communication”; Funk & Rogge,
2007). Taken together, the lack of unidimensionality and careful item-selection can
indicate a limitation with a relationship satisfaction instrument.

Such limitations may also indicate that insufficient attention has been paid to the
theoretical underpinnings of relationship satisfaction as a construct (i.e. data-driven
models as opposed to theory-driven models; Fried, 2020). Specifically, relationship
satisfaction is operationalized as a unidimensional construct that quantifies how satisfied
a person is in their relationship (cf. Delatorre & Wagner, 2020). This operationalization
allows for precise measurement along the satisfaction continuum over time, which is
typically how couple’s therapy research outcomes are operationalized. Furthermore,
many established instruments, while psychometrically sound, are often too lengthy,
costly, or impractical for frequent administration, such as on a weekly basis, which is
often required in therapeutic interventions for couples.

The Valentine scale (freely available in three languages at https://osf.io/fb72s/) is
a novel scale, designed to address specific limitations observed in existing measures of
relationship satisfaction, particularly in the context of their application within therapeu-
tic settings. Designed be a single-factor index of relationship satisfaction (Burman et al.,
2018), the Valentine scale consists of seven items rated on a 4-point Likert scale, with
total scores ranging from 0 to 21, and comprises a combination of specific items (e.g.
about conflict resolution and trust in the relationship) and general items (e.g. overall
relationship satisfaction).

The development of the Valentine scale was guided by cognitive-behavioral theory (CBT),
which posits that relationship satisfaction is intricately linked to the interplay of thoughts,
behaviors, and emotions within the dyad. The items on the scale were carefully constructed to
reflect key domains of relationship functioning that are central to CBT-based interventions,
including problem-solving abilities, emotional intimacy, and conflict resolution. These
domains are considered critical for both the maintenance and enhancement of relationship
satisfaction, and their inclusion in the scale was informed by the extensive work of Neil
S. Jacobson and his contributions to behavioral couple therapy (Jacobson et al., 2000).

Preliminary analyses of the Valentine scale (n = 691) indicated high test-retest relia-
bility (r=.80) and adequate concurrent validity with the DAS (r=.74; Burman et al.,
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2018). However, these findings are in need of replication. Additionally, the Valentine
scale’s internal reliability and factor structure have not been evaluated. Taken together,
although the Valentine scale shows promise as a comprehensive and easily interpretable
measure of relationship satisfaction, its reliability and unidimensionality needs to be
assessed before the interpretation of its total score can be justified for clinical practice.

This study aims to assess the factor structure, reliability, and criterion-related validity of
the Valentine scale across two studies. In particular, we aimed to determine whether the
Valentine scale can be viewed as a unidimensional measure of relationship satisfaction
using factor analysis, assessing its internal and temporal reliability, and criterion-related
validity. In light of the abovementioned prior findings and the theoretical underpinning of
the scale’s construction (cf. Burman et al., 2018), we expected the Valentine scale to be
a unidimensional measure of relationship satisfaction. Furthermore, we expected total
scores on the Valentine scale to be positively correlated with quality of life (Doss et al.,
2016; Dugal et al., 2018; Soulsby & Bennett, 2015) and other instruments that evaluate
relationship satisfaction (Burman et al., 2018), but negatively correlated with measures of
psychopathology (Doss et al., 2016; Finn et al., 2018; Malivoire et al., 2024).

Due to the explorative nature of this study, no formal hypotheses are put forth.
However, our overarching research question was: Is the Valentine scale
a unidimensional, reliable measure of relationship satisfaction?

Study one: internet-based couple’s therapy sample

The primary objective of this study was to evaluate the factor structure of the Valentine
scale. As such, we only present information from Study One that is relevant to the present
analysis here; detailed information about the original study is detailed elsewhere
(Samuelsson & Way, 2018). In Study One, we aimed to evaluate the factor structure of
the Valentine scale. Additionally, we conducted a reliability analysis and gather pre-
liminary validity evidence by examining concurrent-convergent validity with related
scales (i.e. the DAS and BBQ), as well as concurrent-discriminant validity with measures
of psychiatric disorders (i.e. the GAD-7 and PHQ-9). Specifically, we predicted a positive
correlation between the Valentine scale and DAS and the Valentine scale and BBQ and
a negative correlation with measures of psychopathology (i.e. lower scores on the GAD-7
and PHQ-9).

Method
Sample characteristics

Of the 901 participants seeking an online course to strengthen their relationship, 851
completed the pre-treatment screening and responded to the Valentine scale. Descriptive
statistics for these participants are presented in Table 1.

Study design

Participants were primarily recruited through social media, although the study was also
advertised in traditional media outlets like radio and TV. The study implemented specific
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Table 1. Descriptive statistics for the internet-based couple’s
therapy sample.

Age: M (SD) [min-max] in Years 41.34 (10.03) [21-75]
Gender: N (%)

Female 443 (53.7%)

Male 382 (46.3%)
Years of Education: M (SD) [min-max] 16.26 (2.96) [2-32]
Marital Status: M (SD) [min-max]

Living together 353 (43.5%)

Married 458 (56.5%)
Number of Children: M (SD) [min-max] 1.71 (1.03) [0-6]
Employment Status: N (%)

Studying 43 (5.9%)

Working 682 (92.8%)

Sick Leave 10 (1.4%)
Measures: M (SD) [min-max]

Valentine Scale 12.86 (3.03) [3-21]

DAS 95.82 (14.12) [46-142]

GAD-7 3.76 (3.47) [0-20]

PHQ-9 5.60 (4.62) [0-27]

BBQ 52.16 (19.63) [3-96]

Numerical variables are reported as mean (SD) [range: minimum-maximum].
Categorical variables are reported as count (percentage). Data were missing
for gender from 26 participants, for age from 25 participants, for years of
education from 40 participants, for employment status for 116 participants,
for GAD-7 for 15 participants, and for the BBQ for 18 participants. Acronyms:
DAS = Dyadic Adjustment Scale; GAD-7 = Generalized Anxiety Disorder scale
7-item; PHQ-9 = Patient Health Questionnaire 9-item; BBQ = Brunnsviken
Brief Quality of Life Inventory.

inclusion and exclusion criteria for participating couples. Inclusion criteria mandated
that couples had been in a relationship for at least 1 year and cohabiting for a minimum
of 6 months. Both partners needed to be fluent in Swedish, have access to a computer
with internet connection, and experience significant relationship dissatisfaction. All
participants were required to be over 18 years old. Exclusion criteria encompassed
ongoing psychological treatment, psychoactive pharmacological treatment with a dose
stable for less than 6 months, severe depression and/or suicidal thoughts, serious physical
or sexual violence in the relationship, sexual dysfunction as the primary reason for
seeking help, and other ongoing primary psychiatric problems deemed to require priority
treatment. The present study primarily leverages data from the pre-treatment screening
phase of the larger study, although baseline assessment phase measures for the Valentine
scale are used for evaluating test-retest reliability; detailed information about the original
study is provided elsewhere (Samuelsson & Way, 2018).

Measures

The Valentine scale

The Valentine scale is a 7-item self-report questionnaire, designed to serve as
a single-factor measure of relationship satisfaction, effectively summarizing key
dimensions of relationship dynamics (Burman et al., 2018). Each item is rated on
a 4-point Likert scale from 3 to 0, except for items 4 and 5, which are scored
from 0 to 3 (reverse scoring). This results in total scores ranging from 0 to 21,
with higher scores indicative of higher relationship satisfaction. The Valentine
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scale is sensitive to changes in relationship satisfaction following couple’s therapy
(Samuelsson & Way, 2018). Furthermore, preliminary investigations into the
Valentine scale indicated high test-retest reliability (r=.80) and high convergent
validity with the DAS (r=74; Burman et al., 2018). In this sample, the internal
consistency reliability for the Valentine scale at screening was good, Cronbach’s
a=.75 [95% CI: .73, .77].

The dyadic adjustment scale (DAS)

The DAS is a 32-item self-report questionnaire that indexes overall relationship satisfac-
tion (Spanier, 1976). The DAS produces a total score but can also be broken down into
four subscales: dyadic consensus, dyadic satisfaction, dyadic cohesion, and affectional
expression (Spanier, 1976). Although previous studies contest the usage of a DAS total
score (Graham et al., 2006; Norton, 1983; Vajda et al., 2019), it remains commonly used
(Biihler et al., 2021; The CORE Lab, 2024). In this sample, the internal consistency
reliability for the DAS total scale at screening was good, Cronbach’s a =.89 [95% CI:
88, .90].

Generalized anxiety disorder scale-7 (GAD-7)

The GAD-7 is a 7-item self-report questionnaire that quantifies the severity of
anxiety symptoms (Spitzer et al., 2006). Although it was designed to measure
symptoms of generalized anxiety disorders, its items are sensitive to various anxiety
disorders (Kroenke et al., 2010) and demonstrate good accuracy and discrimination
ability in both clinical settings and the general population (Hlynsson & Carlbring,
2024; Martin-Key et al., 2022). A total score of 8 or higher is considered a diagnostic
indicator for an anxiety disorder (Luo et al., 2019). In this sample, the internal
consistency reliability for the GAD-7 was good, Cronbach’s a=.86 [95% CI:
84, .87].

Patient health questionnaire 9-item scale (PHQ-9)

The PHQ-9 is a 9-item self-report questionnaire that quantifies the severity of
depressive symptoms (Kroenke et al., 2001). Designed to capture all nine symptoms
of major depression, the PHQ-9 routinely demonstrates good accuracy and discrimi-
nation ability in both clinical settings and the general population (Hlynsson &
Carlbring, 2024; Martin-Key et al., 2022). A total score of 10 or higher is considered
a diagnostic indicator for depression (Kroenke et al., 2001, 2010). In this sample, the
internal consistency reliability for the PHQ-9 was good, Cronbach’s a =.85 [95% CI:
84, .87].

Brunnsviken brief quality of life inventory (BBQ)

The BBQ is a 12-item self-report questionnaire that indexes overall subjective quality of
life across six life domains: Leisure, View on Life, Creativity, Learning, Friends and
Friendship, and View on Self (Lindner et al., 2016). Previous studies have found the BBQ
to be a reliable and unidimensional indicator of quality of life across divergent groups
(i.e. age, gender, and psychiatric conditions; Hlynsson et al., 2024). In this sample, the
internal consistency reliability for the BBQ was good, Cronbach’s a=.79 [95% CI:
77, 81].
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Data analysis

Since the factor structure of the Valentine scale has not been evaluated previously, we
began by examining the intercorrelations between items using a polychoric correlation
matrix. Derived from Spearman’s rho rank order correlation coefficient, polychoric
correlation matrices are preferred when the data is ordinal (Olsson, 1979). Thereafter,
the suitability of the data for factor analysis was evaluated using the Kaiser-Meyer-Olkin’s
(KMO) factor adequacy and Bartlett’s test of homogeneity of variances. A KMO value
above .80 and a significant Bartlett’s test of homogeneity of variances was taken as an
indicator of the suitability of data for factor analysis (DeVellis & Thorpe, 2021; Kaiser,
1970).

Upon meeting those criteria, an exploratory factor analysis (EFA) was conducted to
ascertain the measure’s dimensionality and item fit using the psych package in R Studio
(Revelle, 2021). For additional information, we examined the “elbow” on the scree plot
(Cattell, 1966) and conducted a parallel analysis (Horn, 1965). The “elbow” of the scree
plot indicates the point where eigenvalues plateau. Parallel analysis, using 1,000 itera-
tions, offers an estimated number of factors and compares this to the chance of randomly
finding the same number of factors (Horn, 1965). Information from the scree plot and
parallel analysis were juxtaposed with the Valentine scale’s theoretical underpinnings to
determine the number of factors of the scale. Finally, each item in the Valentine scale was
fit to an EFA model using a weighted least squares (WLS) method, appropriate for
ordinal data and robust against violations of normality, and an orthogonal (varimax)
rotation due to our expectation of unidimensionality (Fabrigar & Wegener, 2011). Factor
loadings below 0.30 were considered poor, factor loadings between 0.30 and 0.40 were
considered acceptable, and factor loadings higher than 0.40 were considered good
(Fabrigar & Wegener, 2011; Howard, 2016).

To evaluate the internal consistency reliability, both Cronbach’s alpha and
McDonald’s omega were calculated (cf. Cortina et al., 2020). An alpha level of between
.70 and .84 and an omega value between 65 and .80 were interpreted as tentatively
acceptable reliability evidence, while alpha level of above .85 and an omega value over .80
were interpreted as tentatively strong reliability evidence (Kalkbrenner, 2023; Taber,
2018). To evaluate the temporal reliability, we calculated test-retest reliability estimates
based on measurements obtained at pre-treatment screening and at the baseline mea-
surement two-weeks later. We used the Intraclass Correlation Coefficient (ICC;) two-
way mixed effects, single measurement model for this calculation (Koo & Li, 2016). An
ICC; value below 0.50 is interpreted as an indicator of poor reliability, values between
0.50 and 0.75 indicate moderate reliability, values between 0.75 and 0.90 indicate good
reliability, and values greater than 0.90 indicate excellent reliability (Koo & Li, 2016;
Nunnally, 1978).

Finally, criterion-related validity was evaluated by correlating total scores on the
Valentine scale with total scores on another measure of relationship satisfaction (DAS),
a measure of quality of life (BBQ), and measures of psychopathology; specifically, we
predicted a positive correlation between the Valentine scale and DAS and the Valentine
scale and BBQ, and a negative correlation with measures of psychopathology (i.e. lower
scores on the GAD-7 and PHQ-9). Correlational effect sizes were primarily interpreted
using Hemphill’s (2003) interpretive framework (but see also Ronkko & Cho, 2022).
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Results

First, an assessment of the suitability of the data for factor analysis was conducted. The
Kaiser-Meyer-Olkin’s (KMO) factor adequacy was .81, and Bartlett’s test of homogeneity
of variances was p <.001, thus confirming the suitability of the data for factor analysis.
Thereafter, a covariance matrix for all items on the Valentine scale at screening was
computed (see Figure 1). In total, 50 participants did not respond to the Valentine scale at
pre-treatment screening. Thus, the correlation matrix was computed using only complete
cases (n=851).

To evaluate the number of factors that are appropriate to derive from the Valentine
scale, a parallel analysis was performed (see Figure 2). Despite a two-factor solution
technically being preferred based on the parallel analysis, the scree plot’s “elbow”
suggested a single-factor solution. Moreover, only the one-factor solution satisfied the
Kaiser criterium. Furthermore, since the Valentine scale was explicitly developed to
match a singular relationship satisfaction construct (Burman et al., 2018), we proceeded
with a single-factor solution.

Next, an exploratory principal axis factor analysis using the weighted least squares
(WLS) factoring method was conducted. The factor solution was rotated with an
orthogonal (varimax) factor rotation due to the abovementioned single-factor solution
for the Valentine scale. Standardized factor loadings and internal consistency reliability
estimates are displayed in Table 2.

As Table 2 displays, all factor loadings were at least acceptable in magnitude (cf.
Howard, 2016). Specifically, Items 1 and 3 had a factor loading that was just below the
threshold for good (=.40), while all other items had factor loadings that were above the
threshold for good (i.e. > .40). Thus, these results provide preliminary support for
a single-factor solution for the Valentine scale. However, it should be noted that the
factor loading magnitude for Items 1-3 deviates substantially from that of Items 4-7.

1. Cooperation -
2. Trust — 0.27 -
3. Resilience — 0.26 0.28 -
4. Doubt 0.27 03 0.26 -
5. Separation — 0.17 0.31 0.21 0.69 -
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Figure 1. A Spearman polychoric correlation matrix for every item pair on the Valentine scale; darker
colors indicate a larger correlation. Each item has been labelled with a descriptive name that aims to
capture the essence of what it is intended to measure.
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Figure 2. Scree plot and parallel analysis for the Valentine scale.

Table 2. Exploratory factor analysis of the Valentine scale at pre-treatment screening.
Standardized Factor

Item Number Items Loading h?
Item 1 | can collaborate well and solve practical problems with my partner. 39 15
Item 2 | feel that | can confide in my partner. 49 24
Item 3 When my partner and | disagree or have a conflict, | quickly get over it. 38 15
Item 4 How often in the recent past have you thought that your relationship is .82 .68
not good?
Item 5 How often have you recently considered separating from your partner? .69 A7
Item 6 How emotionally close do you feel to your partner? 65 43
Item 7 Overall, how satisfied are you with your relationship? .89 .80
Eigenvalue 291
Percentage of variance explained 41.6%
Reliability: Cronbach’s alpha .75 [95% Cl: .73, .77]
Reliability: McDonald’s omega* .76 [95% Cl: .68, .85]

Principal factor analysis using weighted least squares (WLS) factoring and a varimax rotation. Standardized loadings
(pattern matrix) based upon the polychoric correlation matrix. h> = communality. ltems 1-5 are rated on a 4-point scale
from “Always” to “Never”; ltem 6 is rated on a 4-point scale from “Very close” to “Not at all close”; Item 7 is rated on
a 4-point scale from “Very satisfied” to “Very dissatisfied”.

*Simulated confidence interval from 100 iterations.

This may be related to the two-factor solution suggested by the parallel analysis reported
above (i.e. Items 1-3 May signify a differentiable factor from Items 4-7).

Reliability analysis

The reliability analysis for the Valentine scale yielded acceptable evidence for its relia-
bility. Specifically, in terms of internal consistency reliability, Cronbach’s alpha was equal
to .75 and McDonald’s omega was equal to .76, which both fall under our definition of
tentatively acceptable reliability (Kalkbrenner, 2023). Regarding temporal reliability, the
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ICC; test-retest reliability coefficient was equal to .80 [95% CI: .78, .82], indicating that
the Valentine scale possesses good test-retest reliability between pre-treatment screening
and the baseline measurement two-weeks later (Koo & Li, 2016). Taken together, our
reliability analyses indicate that the Valentine scale’s items are acceptably homogenous
and reliable over time.

Criterion-related validity

A correlation calculation assessing the bivariate correlation between total scores on the
Valentine scale and DAS revealed a significant positive linear association (r=.73, p <.001
[95% CI: .72, .76]), where increased relationship satisfaction measured by the Valentine
scale was associated with increased relationship satisfaction measured by the DAS. This
correlational effect size is large in magnitude (Hemphill, 2003). Moreover, the factor
correlation between the Valentine scale and DAS total score was r = .87 [95% CI: .84, .90],
in turn establishing excellent evidence for concurrent-convergent validity for the
Valentine scale (cf. Ronkké & Cho, 2022). Table 3 displays other correlational coeffi-
cients relevant to criterion-related validity.

The correlational effect between relationship satisfaction measured by the Valentine
scale and quality of life as measured by the BBQ was large (Hemphill, 2003), showing that
relationship satisfaction is positively associated with quality of life. Calculating the factor
correlation between the Valentine scale and BBQ yielded an isomorphic result to the
bivariate correlation reported in Table 3; r =.37 [95% CI: .30, .45]; in turn corroborating
the abovementioned concurrent-convergent validity of the Valentine scale (cf. Ronkko &
Cho, 2022). Moreover, relationship satisfaction was negatively associated with measures
of psychiatric disorders; the correlational effect size between relationship satisfaction and
anxiety symptom severity was moderate, and the correlational effect size between rela-
tionship satisfaction and depressive symptom severity was large (Hemphill, 2003). The
factor correlation between the Valentine scale and GAD-7 was r=-.24 [95% CI: -.32,
—.16] and between the Valentine scale and PHQ-9 was r=-.39 [95% CI: —.46, —.32],
which further corroborates the concurrent-discriminant validity of the Valentine scale.

Taken together, the Valentine scale was significantly associated with another measure
of relationship satisfaction (i.e. the DAS) and showed concurrent-convergent validity
with established measures (cf. Ronkko & Cho, 2022). Moreover, relationship satisfaction
was significantly associated with quality of life which further establishes its convergent
validity (Dugal et al., 2018; Soulsby & Bennett, 2015). Finally, relationship satisfaction as
measured by the Valentine scale was negatively associated with measures of negative

Table 3. Correlations between the Valentine scale and relevant measures.

95% Cl
Measurement Compared with the Valentine Scale Pearson’s r Lower Upper
DAS .73 72 .76
BBQ 33 27 .39
GAD-7 -.24 -32 =17
PHQ-9 =37 =37 =25

All correlations were significant at the p <.001 level. Acronyms: DAS = Dyadic Adjustment Scale; BBQ = Brunnsviken
Brief Quality of Life Inventory; GAD-7 = Generalized Anxiety Disorder Scale-7; PHQ-9 = Patient Health Questionnaire
9-ltem Scale.
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affectivity (cf. psychiatric disorder symptom severity), which substantiates its concur-
rent-discriminant validity (Miller et al., 2013; Robles, 2014; Whisman, 2013). These
results provide preliminary evidence for the criterion-related validity of the Valentine
scale.

Discussion

In Study One, our aim was to evaluate the factor structure of the Valentine scale,
investigate its internal and temporal reliability, and collect information on convergent
and discriminant validity. The results indicate that a single-factor solution is appropriate
for the Valentine scale, a finding supported by both the scale’s theoretical framework
(Burman et al.,, 2018) and the scree plot. However, it should be noted that the parallel
analysis suggested that a two-factor solution might be a better fit for the data. This may
explain the deviation in the factor loading magnitude for Items 1-3 compared to that of
Items 4-7. That said, the first factor had an eigenvalue of 2.32 and the second factor and
an eigenvalue of 0.29, in turn suggesting that the first factor explains the majority of the
variance in the Valentine scale while the second factor explains less than one item in the
scale (DeVellis & Thorpe, 2021). Furthermore, a two-factor solution does not align with
the theoretical underpinnings of the Valentine scale’s conception. Blind data-driven
decisions are undesirable when conducting factor analyses (Fried, 2020), and the differ-
ence in factor loading magnitude may also relate to conceptual redundancy (cf. Cortina
et al., 2020), indicating that the Valentine scale consists of both general and specific items
that measure relationship satisfaction. This is further supported by the polychoric
correlation matrix, as the scale items did not display extraordinary levels of correlation
with one-another (i.e. correlations ranged between r=.17 and .76).

The Valentine scale emerged as a reliable instrument of relationship satisfaction, with
tentatively acceptable internal consistency reliability and good temporal reliability. Our
reliability analyses indicated that the Valentine scale consists of homogenous items,
reliable over repeated administrations. Finally, concurrent-convergent validity was estab-
lished for the Valentine scale via its strong positive association with a previously estab-
lished measure of relationship satisfaction (i.e. the DAS; cf. Ronkko & Cho, 2022).
Augxiliary criterion-related validity evidence for the Valentine scale was also established
through its positive association with a measure of quality of life and negative associations
with measures of psychiatric disorders (i.e. anxiety and depression). Taken together, this
study provides preliminary evidence supporting the reliability and unidimensionality of
the Valentine scale, corroborating its single-factor construct.

This study has limitations. Firstly, 50 out of 901 participants did not respond to the
Valentine scale at screening. This issue likely arises from individuals starting the screen-
ing questions but losing interest before completing them. However, given the already
substantial sample size, it is unlikely that this issue will have a significant impact on the
current psychometric evaluation analysis. Second, our use of the total score of the DAS to
validate the Valentine scale may be suboptimal considering the contested use of the DAS
(Graham et al., 2006; Norton, 1983; Vajda et al., 2019). Nonetheless, the DAS total score
remains commonly used (Biihler et al., 2021; The CORE Lab, 2024) and thus provides us
with an adequate idea about the convergent validity of the Valentine scale. Finally, this
study uses data from a couple’s therapy sample which may not be representative of the
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general population. However, given the intended goal of the Valentine scale (i.e. index
relationship satisfaction, particularly within therapeutic settings), this limitation is likely
trivial. This does, however, limit the generalizability of the findings to a general popula-
tion. The strengths of this study include its large sample size, use of various measures to
establish criterion-related validity, and design that allowed for the evaluation of temporal
reliability.

Future studies must confirm the factor structure of the Valentine scale and replicate
the criterion-related validity findings. Importantly, the measurement invariance of the
Valentine scale must be established, particularly across gender and depressive symptoms
due to the differential ratings of relationship satisfaction that are moderated by these
variables. For instance, a wife’s marital satisfaction is predictive of their husband’s
depressive symptomology, but not vice versa (Meyer et al., 2019; Miller et al., 2013).

Study two: ADHD couple’s therapy sample

In Study Two, our goal was to collect further validity data for the Valentine scale’s
intended use. As such, we only present information from Study Two that is relevant for
the present psychometric evaluation here. Detailed information about the original study
is presented elsewhere (Aarikka & Chlaidze, 2024). Study Two aimed to validate the
factor structure of the Valentine scale reported in Study One. Moreover, we aimed to
evaluate the measurement invariance of the Valentine scale across gender and depressive
symptom severity, given the differential ratings of relationship satisfaction between males
and females and depressed/non-depressed individuals in a relationship dyad (Meyer
et al., 2019; Miller et al., 2013). Additionally, we aimed to corroborate the validity
findings found in Study One by further examining concurrent-convergent validity with
related scales (i.e. the QDR and BBQ), as well as concurrent-discriminant validity with
measures of psychiatric disorders (i.e. the GAD-7 and PHQ-9).

Method
Sample characteristics

Of the 678 potentially interested participants, 527 completed the pre-treatment screening
and responded to the Valentine scale; descriptive statistics for these participants are
presented in Table 4.

Study design

Participants were primarily recruited through social media, with additional advertising
via flyers displayed at outpatient facilities across Sweden. The study had specific inclusion
and exclusion criteria for participating couples. Inclusion criteria required both partners
to be willing participants, at least 20 years old, fluent in Swedish, cohabiting for
a minimum of 6 months within a relationship of at least 1 year’s duration.
Additionally, at least one partner needed an ADHD diagnosis, and the couple had to
reside within an hour’s travel from central Stockholm. If medication was involved,
dosages needed to have been stable for at least 3-months prior to the onset of
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Table 4. Descriptive statistics for the ADHD couple’s therapy sample.

Age: M (SD) [min-max] in Years 40.13 (7.71) [18.00-63.00]
Gender: N (%)
Female 296 (56%)
Male 230 (44%)
Other 1 (0.2%)
Highest Level of Education Completed: N (%)
Primary School 23 (4.4%)
High School 171 (32%)
Higher Education <3 years 153 (29%)
Higher Education >3 years 180 (34%)
Occupation: N (%)
Student 43 (8.2%)
Seeking Work 18 (3.4%)
Retired 1 (0.2%)
Parent Leave 13 (2.5%)
Sick Leave 11 (2.1%)
Working 441 (84%)
Measures: M (SD) [min-max]
Valentine Scale 13.81 (3.43) [3.00-21.00]
QDR 20.71 (3.46) [9.51-29.33]
GAD-7 7.16 (5.14) [0.00-21.00]
PHQ-9 7.02 (5.36) [0.00-26.00]
BBQ 53.49 (20.02) [1.00-96.00]

Numerical variables are reported as mean (SD) [range: minimum-maximum]. Categorical
variables are reported as count (percentage). Acronyms: QDR = Quality of Dyadic
Relationships; GAD-7 = Generalized Anxiety Disorder Scale 7-item; PHQ-9 = Patient
Health Questionnaire 9-item; BBQ = Brunnsviken Brief Quality of Life Inventory.

participation. Exclusion criteria encompassed relationship abuse, severe depression
(PHQ-9 score > 19), suicidality, ongoing psychological treatments, or the presence of
more severe psychiatric conditions requiring prioritized treatment, such as psychosis,
schizophrenia, or bipolar spectrum disorder. The present study exclusively leverages data
from the pre-treatment screening phase of the larger study; detailed information about
other components of the original study is provided elsewhere (Aarikka & Chlaidze,
2024).

Measures

The Valentine scale

The Valentine scale has already been described in detail in Study One. In Study Two, the
internal consistency reliability for the Valentine scale at screening was good, Cronbach’s
a=.81[95% CI: .78, .83] and McDonald’s w =.81 [95% CI: .80, .94].

Quality of dyadic relationships (QDR)

The QDR is a 36-item self-report questionnaire that measures overall relationship
satisfaction (Ahlborg et al., 2005). The QDR was developed as a response to the problems
inherent with the DAS by revising the original DAS to reflect a broader scope of
relationship quality (see Ahlborg et al., 2005). The QDR produces a total score but can
also be broken down into five subscales: Cohesion, consensus, satisfaction, sensuality,
and sexuality. The QDR has undergone preliminary construct validation and been
subjected to a reliability analysis (Gudjonsdottir et al., 2021). However, it is possible
that the DQR suffers from similar problems as the DAS (cf. The CORE Lab, 2024). In this
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sample, the internal consistency reliability for the QDR total score was excellent,
Cronbach’s a =.93 [95% CI: .92, .94].

Generalized anxiety disorder scale-7 (GAD-7)

The GAD-7 (Spitzer et al., 2006) was described in detail in Study One. In Study Two, the
internal consistency reliability for the GAD-7 was excellent, Cronbach’s a = .88 [95% CI:
.86, .89].

Patient health questionnaire 9-item scale (PHQ-9)

The PHQ-9 (Kroenke et al., 2001) was described in detail in Study One. In Study Two, the
internal consistency reliability for the PHQ-9 was excellent, Cronbach’s a = .85 [95% CI:
83, .87].

Brunnsviken brief quality of life inventory (BBQ)

The BBQ (Lindner et al., 2016) was described in detail in Study One. In Study Two, the
internal consistency reliability for the BBQ was excellent, Cronbach’s a=.79 [95% CI:
76, .82].

Data analysis

The suitability of the data for factor analysis was evaluated using the Kaiser-Meyer-
Olkin’s (KMO) factor adequacy and Bartlett’s test of homogeneity of variances. A KMO
value above .80 and a significant Bartlett’s test of homogeneity of variances were taken as
an indicator of the suitability of data for factor analysis (DeVellis & Thorpe, 2021; Kaiser,
1970). Intercorrelations between items were evaluated using a polychoric correlation
matrix, the preferred method when the data is ordinal (Olsson, 1979). To evaluate the
stability of the factor structure of the Valentine scale obtained in Study One,
a confirmatory factor analysis (CFA) model was fit to the data using the lavaan package;
version 0.6-16 (Rosseel, 2012). The factor model was generated using a diagonally
weighted least squares (DWLS) estimator, as it is robust against violations of normality
making it suitable for ordinal data (Li, 2016). CFA models were plotted using the
semPlots package (Epskamp, 2022). Factor loadings were standardized on the latent
variable to allow factor loadings to be expressed as standard deviations of the latent
factor (Brown, 2012, 2015).

Model fit indices were assessed using the X’ test statistic together with auxiliary
model fit indices as the x° test statistic’s tendency to overemphasize minor and
insignificant departures from a theoretically perfect model fit (Putnick & Bornstein,
2016). Thus, the Comparative Fit Index (CFI), Root Mean Square Error of
Approximation (RMSEA), and Standardized Root Mean Square Residual (SRMR)
were also used to evaluate model fit. Hu and Bentler (1999) suggested that a cutoff
value close to .95 on the CFI, a cutoff value close to .06 for RMSEA, and a cutoff
value close to .08 for SRMR results in lower Type II error rates (with acceptable Type
I error rates). Accordingly, a suboptimal model fit was defined as a CFI value above
.90, SRMR values below .10, and RMSEA values between .08 and .10; adequate model
fit was defined as a CFI value between .92 and .95, SRMR values between .08 and .10,
and a RMSEA value below .08; and good model fit was defined as a CFI value higher
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than .92, SRMR values below .08, and RMSEA value below .05. Additionally, model fit
was deemed excellent if it exhibited all characteristics of a good model fit but also
yielded a non-significant x> test statistic. A separate analysis wherein the dynamic
cutoff framework (McNeish, 2023) was used to evaluate fit indices was also conducted
(see Supplementary Material on OSF, https://osf.io/tb72s). Finally, the modification
indices were used to evaluate potential changes to the model that could enhance the
x* fit. The modification index represents the x* value, with 1 degree of freedom, by
which model fit would improve if a particular path was added or constraint freed.
A modification index value of 3.84 or higher indicates a significant improvement in
the y° statistic, corresponding to a significant change at a one-sided p-value of .05
(S6rbom, 1989).

Measurement invariance (MI) analyses were performed to evaluate the stability of the
Valentine scale across different groups. Model parameters were successively constrained
to assess configural, metric, scalar, and residual invariance factor structures across groups
in cases when it was appropriate (Gregorich, 2006; Kline, 2023; van de Schoot et al,,
2012). A poor model fit to any of these models indicates that the constrained parameter
differentially operates across groups. Measurement invariance across groups in each
model was determined when Ax* p>.05, ACFI < .01, ARMSEA < .015, and ASRMR <
.015 (Bikos, 2022; Putnick & Bornstein, 2016). Finally, the data were reanalyzed by
implementing a subsampling approach to examine MI across clinical-subclinical levels
of depression, as these groups were unbalanced in size. This was implemented to
substantiate the results and involved randomly selecting subsets from the larger group
to match the size of the smaller group and conducting invariance testing across 100
replications (Yoon & Lai, 2018).

Criterion-related validity was evaluated by correlating total scores on the Valentine
scale with total scores on another measure of relationship satisfaction (QDR), a measure
of quality of life (BBQ; cf. convergent and concurrent validity), and measures of psycho-
pathology; specifically, we predicted a positive correlation between the Valentine scale
and DAS and the Valentine scale and BBQ, and a negative correlation with measures of
psychopathology (i.e. lower scores on the GAD-7 and PHQ-9). Correlational effect sizes
were primarily interpreted using Hemphill’s (2003) interpretive framework (but see also
Rénkko & Cho, 2022).

Results
Confirmatory factor analysis

First, an assessment of the suitability of the data in Study Two for factor analysis was
conducted. The Kaiser-Meyer-Olkin’s (KMO) factor adequacy was .85 and Bartlett’s test
of homogeneity of variances was p <.001, thereby confirming the suitability of the data
for factor analysis. Thereafter, a polychoric correlation matrix was produced by comput-
ing the Spearman’s rho rank order correlation coefficient to provide a visual representa-
tion of the intercorrelations between the items on the Valentine scale (see Figure 3).

As Figure 3 shows, the intercorrelations between Item 3 and other items were
noticeably weaker than between other items, suggesting that Item 3 May not align as
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Figure 3. A Spearman polychoric correlation matrix for every item pair on the Valentine scale; darker
colors indicate a larger correlation. Each item has been labelled with a descriptive name that aims to
capture the essence of what it is intended to measure.

closely with the underlying construct of relationship satisfaction as do other items on the
scale.

To evaluate whether the single-factor solution obtained in Study One fit the data,
a confirmatory factor analysis was conducted. All items on the Valentine scale were fit to
a single factor (see Figure 4).

A single-factor solution for the Valentine scale resulted in a good fit for the data: x2
(14) = 68.53, p=0.000, CFI=0.938, SRMR =0.049, RMSEA =0.120 [90% CI: 0.091,
0.150]. Thus, our single-factor model for the Valentine scale exhibits our predetermined
criteria for an excellent model fit in all cases except for RMSEA, which was problematic.
An evaluation of the modification indices revealed two potential changes that could be
made to the model to improve model fit: adding a covariance between Item 2 and Item 6
(MI = 10.82) and between Item 4 and Item 5 (MI = 16.29). See Table 5 for the
standardized CFA factor solution.

As Table 5 shows, Item 3 has the lowest factor loading, which further suggests that it
may not align as closely with the underlying construct of relationship satisfaction as do

other items on the scale.

Measurement invariance (MI)

Measurement invariance of gender

The sample was stratified by gender (male: n = 230; female: n = 296). As only one
participant identified as non-binary, we did not include the person in the gender
analyses. Thereafter, all items on the Valentine scale were fit to one factor, grouped by
gender. The configural model, which constrained only the relative configuration of item
data to be equal across genders, had an excellent fit to the data: x*(28) =47.69, p = .012,
CFI = .996, SRMR = .052, RMSEA = .052. The metric invariance model constrained the
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Figure 4. Structural equation model path diagram with standardized factor loadings for the Valentine
scale.

Table 5. Confirmatory factor analysis for the Valentine scale.

ltem Standardized Factor Explained

Number Items Loadings variance (R?)

Item 1 | can collaborate well and solve practical problems with my .65 42
partner.

Item 2 | feel that | can confide in my partner. .54 28

Item 3 When my partner and | disagree or have a conflict, | quickly 37 14
get over it.

Item 4 How often in the recent past have you thought that your .86 73
relationship is not good?

Item 5 How often have you recently considered separating from your .86 74
partner?

Item 6 How emotionally close do you feel to your partner? .64 42

Item 7 Overall, how satisfied are you with your relationship? .86 73

configuration of item data and factor loadings to be constant across genders. Fit indices
were comparable to the configural model and resulted in an excellent fit: x*(34) = 60.54, p
= .003, CFI = .995, SRMR = .058, RMSEA = .055. Moreover, metric invariance was
supported by non-significant difference tests that evaluated configural and metric model
similarity: Ax*(6) = 12.8, p = .046; ACFI = -.001; ASRMR = .006; ARMSEA = .003.

In the scalar invariance model, configuration of items, loadings, and indicator means/
intercepts were constrained to be equal across genders. Fit indices were comparable to
the metric model resulting in an excellent fit: x*(47) = 64.32, p = .047, CFI = .997, SRMR =
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.054, RMSEA = .037. However, scalar invariance was unsupported by the large ARMSEA
value in the evaluation between metric and scalar model similarity: Ax*(13) = 3.78, p =
.99; ACFI =.002; ASRMR = -.004; ARMSEA = -.017. Taken together thus, only metric MI
was established for the Valentine scale across genders but strong indication for scalar
invariance was found (cf. only ARMSEA was problematic).

Measurement invariance of clinical-subclinical levels of depression

Participants were split into groups according to their scores on the PHQ-9, representing
above (n = 147) and below (n = 380) threshold for clinical depression (i.e., PHQ-9 > 10).
Thereafter, Valentine scale item data were fit to one factor, grouped by clinical-sub-
clinical levels of depression. The configural model, which was constrained only by the
relative configuration of item data to be equal across clinical-subclinical levels of
depression, had an excellent fit to the data: x*(28) =51.36, p = .005, CFI = .996, SRMR
= .052, RMSEA = .056. A resampling approach that corrected for unbalanced groups
yielded the same fit indices (CFI = .996, SRMR = .052, RMSEA = .056), in turn
corroborating configural invariance across clinical-subclinical levels of depression. The
metric invariance model constrained the configuration of item data and factor loadings
to be constant across clinical-subclinical levels of depression. Fit indices were compar-
able to the configural model and resulted in an excellent fit: X2(34) = 78.43, p =.000, CFI
=.992, SRMR = .066, RMSEA = .071.

A resampling approach that corrected for unbalanced groups yielded the same fit
indices (CFI = .992, SRMR = .066, RMSEA = .071), in turn corroborating metric
invariance across clinical-subclinical levels of depression. However, metric invariance
was not supported by difference tests that evaluated configural and metric model
similarity: Ax*(6) = 27.1, p = .000; ACFI = -.004; ASRMR = .014; ARMSEA = .014.
Thus, given the statistically significant Ax” test, we cannot claim metric invariance across
clinical-subclinical levels of depression and therefore do not test stricter models. Taken
together, we only found support for the configural model, which constrained only the
relative configuration of items in the model to be the same across clinical-subclinical
levels of depression.

Criterion-related validity

A correlation test assessing the bivariate correlation between total scores on the Valentine
scale and QDR revealed a significant positive linear association (r=.71, p <.001 [95% CI: .67,
.75]), where increased relationship satisfaction measured by the Valentine scale was associated
with increased relationship satisfaction measured by the QDR. This correlational effect size is
large in magnitude (Hemphill, 2003). Moreover, the factor correlation between the Valentine
scale and DAS total score was r = .91, [95% CI: .88, .94], in turn establishing excellent evidence
for concurrent-convergent validity for the Valentine scale (cf. Ronkké & Cho, 2022). Table 6
displays other correlation coefficients relevant to criterion-related validity.

The correlational effect size between relationship satisfaction measured by the
Valentine scale and quality of life as measured by the BBQ is large (Hemphill, 2003),
wherein relationship satisfaction is positively associated with quality of life. Evaluating
the factor correlations between the Valentine scale and BBQ yielded an isomorphic result
to the bivariate correlation reported in Table 6; r=.36 [95% CI: .27, .45]; in turn
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Table 6. Correlations between the Valentine scale and relevant

measures.
Measurement Compared with the L
Valentine Scale Pearson’s r Lower Upper
QDR 71 .67 75
BBQ 33 25 40
GAD-7 -.25 -33 =17
PHQ-9 -.24 =32 -.16

All correlations were significant at the p <.001 level. Acronyms: QDR = Quality of
Dyadic Relationships; BBQ = Brunnsviken Brief Quality of Life Inventory; GAD-7
= Generalized Anxiety Disorder Scale-7; PHQ-9 = Patient Health Questionnaire
9-ltem Scale.

corroborating the abovementioned concurrent-convergent validity of the Valentine scale
(cf. Ronkko & Cho, 2022). Moreover, relationship satisfaction is negatively associated
with measures of psychiatric disorders; the correlational effect sizes between relationship
satisfaction and anxiety symptom severity and relationship satisfaction and depressive
symptom severity were large (Hemphill, 2003). The factor correlation between the
Valentine scale and GAD-7 was r=-.28 [95% CI: —.37, —.19] and between the
Valentine scale and PHQ-9 was r = - .27 [95% CI: —.36, —.18], which further corroborates
the concurrent-discriminant validity of the Valentine scale.

Discussion

Study Two primarily aimed to confirm the single-factor structure for the Valentine scale
obtained in Study One, while also conducting a preliminary analysis of measurement invar-
iance across gender and depressive symptom severity, given the differential ratings of relation-
ship satisfaction between males and females and depressed/non-depressed individuals in
a relationship dyad (Meyer et al., 2019; Miller et al., 2013). We found strong support for
a unidimensional factor structure for the Valentine scale, thereby confirming its single-factor
structure. However, two significant modification indices were identified, suggesting that
adding a covariance between Item 2 and Item 6 and between Item 4 and Item 5 would
improve model fit if they were added to the model. Finally, only Item 3 resulted in a weak
factor loading, contrasting with the results from Study One, further suggesting that the scale is
conceptually redundant (as opposed to grammatically redundant; cf. Cortina et al., 2020) and
providing further support for the notion that the Valentine scale consists of both general and
specific items that measure relationship satisfaction.

We found strong support for measurement invariance across gender at the scalar level of
analysis (i.e., scalar measurement invariance). These findings substantiate the validity of the
single-factor structure of the Valentine scale and contest previous findings that have suggested
gender differences in relationship satisfaction ratings (Meyer et al., 2019; Miller et al., 2013).
However, we only found support for configural measurement invariance across clinical—
subclinical levels of depression, indicating that the same factors are manifested in each group,
albeit in potentially different ways. These differences may be due to unequal pattern coeffi-
cients, unequal intercepts, or unequal error variances across clinical—subclinical levels of
depression for the Valentine scale (Bikos, 2022). Thus, total scores on the Valentine scale must
be interpreted with caution when it is used in studies with a high prevalence of depressive
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symptoms. Although only weak support for measurement invariance across clinical—sub-
clinical levels of depression could be established, this aligns with previous findings that suggest
depression symptom severity moderate ratings of relationship satisfaction among individuals
in a relationship dyad (Meyer et al., 2019; Miller et al., 2013).

We also aimed to corroborate the validity evidence from Study One by further examining
concurrent-convergent validity with related scales (i.e. the QDR and BBQ), as well as
concurrent-discriminant validity with measures of psychiatric disorders (i.e. the GAD-7
and PHQ-9). The results showed that the Valentine scale was significantly associated with
another measure of relationship satisfaction (i.e. the QDR) and has an appropriately high
factor correlation to establish concurrent-convergent validity (cf. Rénkké & Cho, 2022).
Moreover, relationship satisfaction was significantly associated with quality of life which
further establishes its convergent validity (Dugal et al., 2018; Soulsby & Bennett, 2015).
Finally, relationship satisfaction as measured by the Valentine scale was negatively associated
with measures of negative affectivity (cf. psychiatric disorder symptom severity), which
substantiates its concurrent-discriminant validity (Miller et al., 2013; Robles, 2014;
Whisman, 2013). These results replicate the results obtained in Study One, in turn further
substantiating the criterion-related validity of the Valentine scale.

This second study has limitations. Similar to Study One, our use of the total score of
the QDR to validate the Valentine scale may be suboptimal considering that it is based on
the DAS (Ahlborg et al., 2005), which has been heavily contested (Graham et al., 2006;
Norton, 1983; Vajda et al., 2019). Nonetheless, the QDR total score is often used (Ahlborg
et al., 2005; The CORE Lab, 2024; Gudjonsdottir et al., 2021) and may thus provide us
with information about the convergent validity of the Valentine scale. Additionally, this
study used data from a couple’s therapy sample which may not be representative for the
general population. However, given the intended goal of the Valentine scale (i.e. index
relationship satisfaction, particularly within therapeutic settings), this limitation is likely
trivial. The strengths of this study include its large sample size, no missing data at pre-
treatment screening, and use of various measures to establish criterion-related validity.

General discussion

The Valentine scale is a freely available, unidimensional measure of relationship satisfaction.
Across two studies, we found support for a single-factor structure for the Valentine scale,
support for its high internal and temporal reliability, and appropriate validity evidence for
convergent and discriminant validity evidence (DeVellis & Thorpe, 2021; Rénkké & Cho,
2022). Specifically, the Valentine scale is highly correlated with other measures of relationship
satisfaction which establishes its convergent validity. The operational characteristics of the
Valentine scale (cf. measurement invariance) are isomorphic across genders. Furthermore, we
found weak support for equivalency of the Valentine scale across clinical—subclinical levels of
depression, indicating that the same factors are manifested in each group, albeit in potentially
different ways. Although this aligns with previous findings that suggest depression symptom
severity moderate ratings of relationship satisfaction among individuals in a relationship dyad
(Meyer et al., 2019; Miller et al., 2013), total scores on the Valentine scale must be interpreted
with caution when it is used in studies with a high prevalence of depressive symptoms. Finally,
the Valentine scale is positively associated with a measure of quality of life and negatively
correlated with measures of psychiatric disorders. Furthermore, criterion-related validity
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evidence was consistently found in both Study One and Study Two, in turn corroborating the
findings.

To our knowledge, the Valentine scale is the first freely available, unidimensional
measure of relationship satisfaction that has been subjected to as stringent criteria for
validation as detailed in this paper (for a review, see The CORE Lab, 2024). However,
further psychometric evaluation is warranted to comprehensively understand the
Valentine's scale performance as the studies presented in this paper have limitations.
Chiefly, both Study One and Two consist of treatment-seeking participants in
a relationship dyad which limits the generalizability of the findings to the general
population. Other limitations include the use of contested relationship satisfaction
instruments to validate the Valentine scale (Graham et al., 2006; Norton, 1983; Vajda
etal., 2019). Nevertheless, the DAS and QDR remain commonly used (Biihler et al., 2021;
The CORE Lab, 2024) and thus can inform the convergent validity of the Valentine scale.

Future studies should continue to validate the Valentine scale. For instance, the modifica-
tion indices revealed in Study Two warrant further investigation. Specifically, the modification
indices suggested that adding a covariance between Item 2 and Item 6 and between Item 4 and
Item 5 would improve model fit. Employing a Mokken scale analyses would inform scalability
of the Valentine scale, as well as provide information about item discrimination, difficulty, and
potential guessing effects (Sijtsma & Molenaar, 2002). Such analyses would also help to
elucidate the evident problems with Item 3 found in both Study One and Two.

In summary, our studies indicate that the Valentine scale is a reliable unidimensional
measure of relationship satisfaction. Our unidimensional factor structure greatly improves
the interpretability of the relationship satisfaction construct. Furthermore, our findings
indicate that the Valentine scale consists of both general and specific items of relationship
satisfaction that are conceptually redundant, but not grammatically redundant (Cortina
et al., 2020). This feature is fairly unique when compared to other scales of relationship
satisfaction (The CORE Lab, 2024). Future studies should aim to evaluate its operational
characteristics when used in non-clinical populations as well as when it is used to monitor
in-treatment fluctuations in outcomes during couple’s therapy treatment (as opposed to
only pre-treatment screening and post-assessment measurements). Doing so could allow
for a greater understanding of the mechanisms driving change and potential threats to
treatment gainsfor instance, in studies involving individuals in a relationship dyad.
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