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Assessing relationship quality across cultures:
An examination of measurement equivalence
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Abstract
Researchers are increasingly studying close relationships across cultural contexts. One issue that arises when
applying scales originally developed in Western countries to a different cultural context is measurement invariance.
Researchers often do not examine whether scales show invariance across cultures and thus can be used with
confidence. The goal of this article is to discuss the importance of measurement invariance, to discuss what testing
invariance involves, and to test the measurement properties of scales of relationship satisfaction, commitment,
intimacy, and trust across 4 samples (United States, Canada, Indonesia, and China). Analyses indicated that weak
measurement invariance was met for all 4 scales, and assumptions of strong measurement invariance had to be
relaxed for only a few items in each scale. Findings are discussed and recommendations are made regarding using
these or other scales that have been shown to meet assumptions of invariance across different cultural groups.

Relationships play a primary role in people’s
lives and their well-being (Baumeister &
Leary, 1995; Gere & MacDonald, 2010).
Although research in the area of close rela-
tionships has proliferated in recent decades,
one important caveat to this work is that the
vast majority of data have been collected in
the United States (Byrne & Campbell, 1999).
In Hofstede’s (1980) classic work on the
dimensions by which cultures can be classi-
fied, the United States is rated as the world’s
most individualistic nation. Thus, the idea that
relationship processes identified in this rather
unique cultural context can be expected to
generalize to other regions of the world seems
to be a highly questionable assumption.
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In response to this challenge, many
researchers have explored cultural influences
on relationships by examining data from
multiple cultural groups (e.g., Dion & Dion,
1993; Goodwin & Findlay, 1997; Lalonde,
Hynie, Pannu, & Tatla, 2004; Levine, Sato,
Hashimoto, & Verma, 1995; MacDonald &
Jessica, 2006; Marshall, 2008). Although
understanding the role that culture plays in
relationship dynamics is very important, it
presents specific challenges that are not typi-
cally present when researchers are examining
only a single cultural group regarding the
measurement of relational constructs (Bors-
boom, 2006; Byrne & Campbell, 1999; Little,
1997). When measurement instruments that
were developed and validated with a specific
cultural group are later used with a different
cultural group, the problem of measurement
invariance arises (Borsboom, 2006; Byrne
& Campbell, 1999). A scale is said to be
measurement invariant when its measurement
properties function the same way across
different cultural groups—in other words, the
items contribute to the construct in question
the same way across cultures (French &
Finch, 2006; Kline, 2011; Little, 1997).
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The goal of this article is to discuss
the importance of measurement invariance
and explain why relationship researchers
should attend to this issue when conducting
research with multiple cultural groups. As
a means of both demonstrating the process
involved in achieving invariance and provid-
ing useful tools for researchers interested in
cross-cultural relationship research, we assess
indicators of relationship quality (i.e.,
intimacy, trust, commitment, and relation-
ship satisfaction) for their measurement
equivalence across four cultural groups.

Measurement invariance and its importance

The reliability and validity of many scales
used in relationship research have been well
established with Western samples, but prob-
lems can emerge when researchers conduct
research with different cultural groups and use
these same scales without a proper examina-
tion of the equivalence of the scales across
cultures (Borsboom, 2006; Byrne & Camp-
bell, 1999; Little, 1997; Meredith, 1993).
The procedure that has been most commonly
adopted for cross-cultural studies using self-
report scales is back-translation (Byrne &
Campbell, 1999). In this procedure, a scale is
first translated from the original language to
the new language in which it is to be used
and then a different individual translates it
from the new language back into the original
language. Any discrepancies in translation are
examined and corrected to preserve the mean-
ing of the original items. The scale is then
used to assess the construct of interest in two
(or more) cultures.

Although using back-translation is
important to ensure proper translation of
questionnaire items, the technique on its own
does not ensure that the scale items function
similarly across cultures. That is, proper
translation does not guarantee that the items
contribute to the total score on the construct
the same way across cultures (Borsboom,
2006; Byrne & Campbell, 1999). For
example, imagine that in samples of Chinese
and U.S. participants, people from the United
States endorse an item on an intimacy scale
regarding openly expressing their feelings

toward their relationship partner to a greater
degree than the Chinese participants. If the
higher endorsement of this item by the U.S.
participants results not because of greater
felt intimacy but because it is less culturally
appropriate to openly express feelings in
China than in the United States, then the
differences in mean levels of intimacy across
cultures may be the result of an item that is
not equally culturally appropriate. To explic-
itly test that a scale’s items contribute to the
overall construct equivalently across cultures,
statistical analyses can and should be used.

One area wherein the establishment of
measurement equivalence is particularly
important is for the examination of mean
differences across cultural groups (Borsboom,
2006; Byrne & Campbell, 1999; French &
Finch, 2006; Little, 1997; Meredith, 1993;
Slof-Op ’t Landt et al., 2009). When mean
differences across groups are found, these
may be either because the groups differ
with regards to the construct of interest (the
conclusion often inferred by researchers) or
because the scale is not culturally invariant
and the items contribute differently to the
total score on the construct (e.g., different
items having different mean scores across
cultures). When measurement invariance is
not explicitly examined, it is unclear which
of these two interpretations is correct. Indeed,
invariance could also produce a null effect
that hides a meaningful difference across
cultures (Borsboom, 2006). Only when mea-
surement equivalence has been established it
is safe to conclude that differences between
groups (or the lack of differences) are due
to the construct being measured (Borsboom,
2006; Byrne & Campbell, 1999; French &
Finch, 2006; Little, 1997; Meredith, 1993;
Slof-Op ’t Landt et al., 2009).

When measurement invariance is explic-
itly tested, the main issue that is examined
is whether the scale being used is functioning
the same way across cultural groups (French
& Finch, 2006; Kline, 2011; Little, 1997). It is
tested statistically with multiple-group confir-
matory factor analysis, where the latent factor
is the construct being measured (e.g., relation-
ship satisfaction) and the indicators are the
individual items on the scale (e.g., rating on



424 J. Gere and G. MacDonald

the item “I am satisfied with my relationship”;
Borsboom, 2006; Byrne & Campbell, 1999;
French & Finch, 2006; Little, 1997). Multi-
ple, successively more restrictive models are
tested and compared. Researchers begin with
a noninvariance model, in which the param-
eters in the model are allowed to vary freely
across the cultural groups (i.e., no restrictions
are placed on the model). This model is used
as the baseline with which the more restric-
tive models are compared. When moving to
the more restrictive model from the baseline
model does not result in a significant decrease
in model fit, the more parsimonious (i.e.,
more restrictive) model is preferred. However,
when moving to the more restrictive model
results in significant declines in model fit, this
indicates that the assumptions of invariance
are not met.

In the first restrictive model, the factor
loadings of the individual items on the latent
factor are examined across cultures for equiv-
alence (i.e., does each item have equal load-
ings on the satisfaction factor across cul-
tures? Byrne & Campbell, 1999; Little, 1997;
Meredith, 1993; Slof-Op ’t Landt et al., 2009).
If the factor loadings are equivalent, each item
makes an equal contribution to the total score
on the construct across cultures, which is the
most critical criterion for establishing con-
struct validity (French & Finch, 2006). When
the condition of equal factor loadings across
cultures for each item is met, the scale meets
the criterion for weak measurement equiva-
lence (Meredith, 1993). The establishment of
weak measurement invariance is necessary to
begin considering any type of cross-cultural
comparison (Meredith, 1993).

Second, the intercepts of the items are
also examined for equivalence (i.e., does each
item have the same intercept across cultures?).
If both the factor loadings and the inter-
cepts of the items are equivalent across cul-
tures, strong measurement invariance is estab-
lished (Meredith, 1993). Finally, the residual
variance of the items (i.e., variation in the
item scores that is not explained by the con-
struct) may be tested for equivalence in order
to establish strict measurement equivalence
(Meredith, 1993). This final step, however, is
often not conducted, as it is widely recognized

that this level of invariance is unrealistic with
real data (Borsboom, 2006).

It is important to note that different degrees
of measurement invariance are necessary
for different types of research questions.
Although strong measurement invariance is
most desirable, this type of invariance is really
only necessary when the goal of the research
is to compare mean differences across cultures
(Borsboom, 2006; Byrne & Campbell, 1999;
French & Finch, 2006; Kline, 2011; Mere-
dith, 1993; Slof-Op ’t Landt et al., 2009). For
example, if a researcher would like to com-
pare marital satisfaction in free-choice and
arranged marriages and recruits couples from
different cultures, it is necessary to conduct
such comparisons with scales of marital satis-
faction that meet requirements for strong mea-
surement invariance. However, when the pri-
mary goal of the researchers is to compare the
relations between different constructs across
cultures (e.g., testing whether the relation
between self-esteem and relationship satisfac-
tion is the same across cultural groups), scales
that meet assumptions for weak invariance are
sufficient (Borsboom, 2006; French & Finch,
2006; Kline, 2011). It is also possible to have
scales that show partial measurement invari-
ance (Kline, 2011). In these scales, only some
of the items do not meet the assumptions
for strong measurement invariance and these
assumptions are relaxed for these particular
items only. Partially invariant scales are bet-
ter than scales with only weak invariance and
can also be used to test relations between con-
structs across cultural groups. Many research
questions in the relationship literature focus
on comparing the relations between constructs
across cultures; thus, weak or partial mea-
surement equivalence is satisfactory for most
research questions.

Ideally, statistical examinations of mea-
surement equivalence should be conducted in
every study that has as its goal the compari-
son of cultural groups. However, this may not
be feasible in many cases. One of the biggest
hurdles that may prevent researchers from
being able to test for invariance is sample size
(Bentler & Chou, 1987; Kline, 2011). Many
researchers work with modest resources
that need to be stretched considerably,
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especially when they are conducting studies
that require data collection across multiple
cultural groups. This presents a problem
because confirmatory factor analysis is
feasible only with relatively large samples,
with the required sample size depending on
the complexity of the scales used and thus,
the complexity of the model to be tested with
confirmatory factor analysis (Bentler & Chou,
1987; Kline, 2011). The general heuristic is
that under normal circumstances, the ratio
of sample size to number of free parameters
should be no lower than 5:1, but a ratio
around 10:1 is preferable (Bentler & Chou,
1987). More complex models have more
free parameters and thus need larger sample
sizes. When the size of the sample from
each culture is small, despite researchers’
best intentions, testing for measurement
equivalence may not be feasible.

Aspects of relationship quality

In our study, we focused on assessments of
the following aspects of relationship quality:
intimacy, relationship satisfaction, trust, and
commitment. Each of these constructs has
received considerable research attention and
we chose to focus on them given their estab-
lished importance in relationship dynamics.
Although these aspects of relationship qual-
ity are positively correlated with one another,
they have also been demonstrated to be dis-
tinct constructs, at least in Western contexts
(Larzelere & Huston, 1980; Rempel, Holmes,
& Zanna, 1985; Sternberg, 1997).

First, we examined intimacy as an impor-
tant aspect of relationships. Intimacy has been
identified as a key element of different types
of love and is present in different types of
relationships, such as romantic relationships
and friendships (Sternberg, 1997). It “refers
to feelings of closeness, connectedness, and
bondedness” (Sternberg, 1997, p. 315). In
general, intimacy represents the level of
warmth in a relationship and is indicative
of communication, understanding, and sharing
within the relationship (Laurenceau, Barrett,
& Rovine, 2005; McAdams, 1985; Sternberg,
1997). Intimacy is considered to be a human
need or core motive by some researchers (e.g.,

McAdams, 1985) and has been argued to be
one of the greatest rewards of relationships
(Laurenceau & Kleinman, 2006). Importantly,
intimacy has been linked to many outcome
variables as well. For example, intimacy is
associated with higher levels of satisfaction
with one’s relationship (Laurenceau et al.,
2005) and higher relationship stability over
time (Aron, Aron, & Smollan, 1992; Tsapelas,
Aron, & Orbuch, 2009). Some research sug-
gests that couples with higher levels of inti-
macy allow each other to better fulfill their
needs (Prager & Buhrmester, 1998). Thus,
intimacy in close relationships has also been
associated with higher levels of well-being
(Prager & Buhrmester, 1998).

The second relational construct that we
examined is relationship satisfaction. This
construct is also relevant to different types
of relationships and represents an evalua-
tion of the degree to which the relation-
ship meets one’s expectations and feelings
of positivity about the relationship (Rusbult,
1980, 1983). Being satisfied with a relation-
ship is often studied as a desired outcome,
with many researchers focused on identify-
ing factors that influence people’s feelings
of satisfaction with a particular relationship.
There are several reasons why satisfaction is
deemed to be an important outcome variable.
Satisfaction with a relationship is one of the
major factors contributing to the length of
the relationship (Rusbult, 1980, 1983). Sat-
isfaction within one’s intimate relationship is
also one of the strongest predictors of well-
being (Heller, Watson, & Ilies, 2004) and
has been linked to lower levels of depres-
sion (Whitton & Kuryluk, 2012). However,
satisfaction is consistently found to decline
in marriages over time, setting many relation-
ships up for dissolution (Bradbury, Fincham,
& Beach, 2000). Thus, many researchers mea-
sure relationship satisfaction as one of the
primary indicators of the quality of a relation-
ship and focus on factors that may promote
the maintenance of high levels of satisfaction.

The third relational construct we examined
is trust. Trust is defined as the belief that a
partner can be depended on and will respond
reliably, taking into account the needs of the
other (Rempel et al., 1985). It has been argued
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that trust is essential for the development of
closeness and intimacy in a relationship and
without it, a relationship will not progress
(Murray & Holmes, 2009; Rempel et al.,
1985). Murray and Holmes (2009) argue that
partners must open up to one another in
order to allow the relationship to progress
to the next level and maintain closeness and
intimacy. However, opening up to another
involves exposing one’s own vulnerabilities
and creates the possibility of getting hurt
by the other person. Given that exposing
one’s own vulnerabilities is risky, people are
only willing to take the risk of rejection
if they trust that the other person will be
responsive to their needs. When trust is lost
in a relationship, people often decrease their
dependence on their partner and distance
themselves from their partner (Murray &
Holmes, 2009). Loss of trust often results
in the breakdown of the relationship, such
as when infidelity—a profound betrayal of
trust—leads to divorce or dissolution (Snyder,
Castellani, & Whisman, 2006). Thus, trust
represents an essential ingredient of close
relationships.

Finally, we examined relationship com-
mitment. Relationship commitment represents
the intention to remain in a relationship,
whether out of personal desire or obliga-
tion (Rusbult, 1980, 1983). Commitment is
particularly important because it is the best
known predictor of relationship longevity (Le
& Agnew, 2003). Relationship commitment
has also been linked to numerous prore-
lationship behaviors that are important for
the maintenance of high-quality relationships.
For example, it has been associated with
greater forgiveness of partner’s transgres-
sions (Finkel, Rusbult, Kumashiro, & Han-
non, 2002) and also with willingness to sac-
rifice in order to benefit the relationship (Van
Lange et al., 1997). Thus, high levels of
commitment have been identified as being
important for both relationship quality and
relationship length.

It is important to note that these findings
have emerged from research in the United
States and hold for participants in Western
cultures. It will be important to test whether
these findings hold up in other cultures as

well when researchers are using scales that
show invariance across cultural groups. The
tools we aim to provide in this article should
be useful in testing these statements in other
cultural contexts.

The current study

Our goal in this study was to raise the issue of
measurement equivalence and its importance
for cross-cultural research, and to demonstrate
the process of examining invariance by test-
ing a set of scales of relationship quality for
measurement equivalence. If the scales we
test meet assumptions for at least weak mea-
surement equivalence across cultures, they
can be used in cross-cultural studies with at
least some confidence. In this study, we col-
lected data on relationship quality from mar-
ried adults living in four different nations
(United States, Canada, China, and Indone-
sia). We chose these particular nations to rep-
resent differences in individualism and collec-
tivism. Most research has been conducted in
the United States where measures have been
developed and theories have been proposed
and tested. However, the United States is per-
haps the world’s most individualistic nation
(Hofstede, 1980; Oyserman, Coon, & Kem-
melmeier, 2002); thus, it is important to test
how existing theories hold up in different
nations. We also selected Canada as another
individualistic nation that is somewhat lower
on individualism than the United States (Hof-
stede, 1980), although these nations have
often been treated as about equally individual-
istic (Oyserman et al., 2002). We chose China
and Indonesia to represent nations that are
known to be collectivistic (Hofstede, 1980;
Oyserman et al., 2002). China is particularly
high on collectivism compared to the United
States, whereas Indonesia falls somewhere
in between the United States and China on
collectivism (Oyserman et al., 2002).

We tested the measurement equivalence of
self-report scales that assessed intimacy, rela-
tionship satisfaction, trust, and relationship
commitment. We hope that when it is not
feasible to test for measurement equivalence,
researchers will at least be able to use scales
that have previously been examined and found
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to be invariant across cultures, such as those
included in our study, in order to facilitate
proper interpretation of cross-cultural findings
in the relationship literature.

Method

Participants and procedures

As part of a larger study, married indi-
viduals and/or couples from each of four
nations were recruited. In the United States,
109 married individuals (79 women and 30
men) were recruited online through a num-
ber of free advertisement websites (e.g.,
Kijiji). Those who participated were given
an option to enter their e-mail address into
a drawing for a $50 online gift certifi-
cate to Amazon.com. Wives from the United
States had an average age of 35.0 years
(SD = 11.62, range = 19–66) and husbands
had an average age of 33.77 years (SD = 8.39,
range = 22–59). Participants were married for
an average of 8.3 years (SD = 9.05) and had
an average of 1.3 children (SD = 1.4). Partic-
ipants had lived in the United States for an
average of 31.7 years (SD = 12.67).

In Canada, 50 Canadian married couples
(N = 100) were recruited for the study
through advertisements in local newspa-
pers, bulletin boards, and online. Couples
who agreed to participate completed the
questionnaires in our laboratory at the
University of Toronto, or in public places
(e.g., library), or online, and were paid
20 CAD for their participation. Canadian
wives had an average age of 48.6 years
(SD = 14.60, range = 22–81) and husbands
had an average age of 49.2 years (SD = 14.97,
range = 24–82). The couples were married
for an average of 20.6 years (SD = 15.67) and
had an average of 1.6 children (SD = 1.4).
Participants had lived in Canada for an
average of 43.9 years (SD = 15.08).

In Indonesia, 50 married couples
(N = 100) were recruited through a research
assistant located on Batam Island, Indonesia.
The research assistant contacted couples
she knew to request their participation.
Participants then spread the information
about the study to other couples they knew.
The research assistant traveled to each

couple’s home, where they completed the
questionnaires, which were translated into
Bahasa Indonesian using the back-translation
technique (translated scales are available
upon request from the first author). Partic-
ipants were offered grocery vouchers worth
the equivalent of 15 CAD for their partici-
pation. Indonesian wives had an average age
of 32.2 years (SD = 8.61, range = 18–59)
and husbands had an average age of
35.4 years (SD = 8.95, range = 20–61).
Couples were married for an average of
7.5 years (SD = 8.25) and had an average of
1.3 children (SD = 1.14).

In China, 50 couples (N = 100) were
recruited through the social network of a
faculty member at Chang’an University
in the city of Xi’an in Shaanxi province.
Couples completed the questionnaires, which
were translated into Chinese using the
back-translation technique (translated scales
are available upon request from the first
author), and returned them to the faculty
member, who compensated them with 71
yuan (∼10 CAD) for their participation. Chi-
nese wives had an average age of 44.8 years
(SD = 14.81, range = 24–80) and husbands
had an average age of 47.1 years (SD = 15.18,
range = 25–82). Couples were married for an
average of 20.9 years (SD = 15.19) and had
an average of 1.3 children (SD = 1.13).

Measures

Intimacy

Intimacy was measured using six items from
the intimacy subscale of Sternberg’s Triangu-
lar Love Scale (Sternberg, 1997). All items
were rated on a scale of 1 (strongly disagree)
to 6 (strongly agree). An example item is “I
feel emotionally close to my partner” (see
Table 1 for all means, standard deviations, and
reliability alphas). Only 6 of the 15 intimacy
items were administered from the intimacy
subscale because of overall study-length con-
cerns (see Table 4 for items).

Satisfaction

Relationship satisfaction was measured using
five items (Murray, Holmes & Griffin, 1996a,
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Table 1. Scale alphas, means, standard deviations, and correlations with self-esteem

Long version Short version

Scales α M (SD) RSE α M (SD) RSE

Intimacy
American sample .92 4.81 (1.24) .39 .91 4.78 (1.25) .40
Canadian sample .88 5.15 (0.84) .33 .86 5.17 (0.84) .35
Indonesian sample .69 4.86 (0.64) .12 .63 4.85 (0.65) .13
Chinese sample .83 5.05 (0.82) .37 .82 5.13 (0.80) .30
Satisfaction
American sample .92 4.72 (1.30) .46 .90 4.61 (1.36) .44
Canadian sample .84 5.19 (0.83) .47 .86 5.13 (0.92) .47
Indonesian sample .78 4.94 (0.77) .18 .78 4.95 (0.78) .09
Chinese sample .83 5.21 (0.83) .41 .85 5.40 (0.77) .38
Trust
American sample .92 4.63 (1.27) .38 .88 4.65 (1.31) .37
Canadian sample .85 5.22 (0.85) .51 .78 5.20 (0.89) .49
Indonesian sample .75 4.96 (0.73) .11 .53 4.86 (0.79) .12
Chinese sample .91 5.25 (0.86) .35 .84 5.32 (0.85) .40
Commitment
American sample .82 5.34 (1.04) .21 N/A N/A N/A
Canadian sample .70 4.24 (0.43) .24 N/A N/A N/A
Indonesian sample .53 4.10 (0.51) −.06 N/A N/A N/A
Chinese sample .51 4.25 (0.64) .17 N/A N/A N/A

Note. RSE = correlation with self-esteem scores.

1996b), which were rated on a scale of 1 (not
at all true) to 6 (extremely true). An example
item is “I am extremely happy with my
current romantic relationship” (see Tables 1
and 4).

Trust

Relationship trust was measured using five
items that were adapted from the Dyadic Trust
Scale (Larzelere & Huston, 1980). All items
were rated on a scale of 1 (not at all true) to
6 (extremely true). An example item is “I feel
that I can trust my partner completely” (see
Table 1). The full Dyadic Trust Scale was not
administered because of length concerns (see
Table 4 for items).

Commitment

Relationship commitment was measured
using three items (Murray et al., 1996a,
1996b), which were rated on a scale of 1 (not
at all true) to 6 (extremely true). An example

item is “I am very committed to maintaining
my relationship” (see Tables 1 and 4).

Data analysis

We used the statistical software MPlus
5 (Muthén & Muthén, 2007) to conduct
multiple-group confirmatory factor analysis
in order to test for measurement invariance.
We conducted our analyses for each of the
four constructs separately. Each construct
was modeled as a latent variable using the
individual items of the scale as its observed
indicators (see Table 2 for zero-order correla-
tions between the items for each sample). We
allowed residual correlations between items
for scales that consisted of more than three
items, given that this is commonly expected in
measures of psychological constructs (Bentler
& Chou, 1987; McGrath, 2009). We used the
chi-square difference test to compare the fit
of the more restrictive models to the baseline
model with no cross-group restrictions (Kline,
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Table 2. Zero-order item correlations for each scale by sample

Intimacy items Satisfaction items

1 2 3 4 5 1 2 3 4

U.S. sample
1. Item 1 1.00 1.00
2. Item 2 .72 1.00 .79 1.00
3. Item 3 .60 .61 1.00 −.70 −.71 1.00
4. Item 4 .72 .62 .83 1.00 .77 .73 −.56 1.00
5. Item 5 .62 .61 .57 .55 1.00 .78 .81 −.62 .76
6. Item 6 .77 .70 .74 .74 .75
Canadian sample
1. Item 1 1.00 1.00
2. Item 2 .62 1.00 .85 1.00
3. Item 3 .54 .41 1.00 −.35 −.41 1.00
4. Item 4 .64 .64 .60 1.00 .70 .64 −.51 1.00
5. Item 5 .38 .58 .35 .56 1.00 .64 .59 −.32 .56
6. Item 6 .58 .48 .58 .69 .70
Indonesian sample
1. Item 1 1.00 1.00
2. Item 2 .28 1.00 .61 1.00
3. Item 3 .35 .32 1.00 −.45 −.48 1.00
4. Item 4 .41 .41 .34 1.00 .61 .43 −.28 1.00
5. Item 5 .30 .32 .35 .09 1.00 .55 .45 −.18 .63
6. Item 6 .28 .22 .17 .09 .34
Chinese sample
1. Item 1 1.00 1.00
2. Item 2 .39 1.00 .81 1.00
3. Item 3 .34 .37 1.00 −.45 −.39 1.00
4. Item 4 .46 .29 .56 1.00 .64 .57 −.41 1.00
5. Item 5 .33 .50 .45 .48 1.00 .66 .54 −.48 .67
6. Item 6 .58 .50 .44 .51 .64

2011). In this test, the chi-square value of
the less restrictive model (i.e., the model
without the constraints) is subtracted from the
chi-square value of the more restrictive model
(i.e., the model with the equality constraints
imposed) and the resulting chi-square value
is tested for significance with the difference
in the degrees of freedom between the
two models (Kline, 2011). If the difference
between the two models is not significant, the
more restrictive model with greater degrees
of freedom is preferred (i.e., the model with
invariance constraints).

We first ran our analysis of each construct
without imposing any invariance restrictions

across the groups (i.e., estimates were allowed
to vary freely across the groups) to get the
model fit indices for this baseline, noninvari-
ance model. Next, we held the factor load-
ings and the intercepts of items on the latent
variable constant across the four groups to
conduct our test for strong measurement
invariance (Muthén & Muthén, 2007). We
compared the fit of this model with that of
the baseline model. If the decrease in model
fit was significant (as indicated by the change
in chi-square value), we relied on the model
modification indices to identify violations of
measurement invariance. Modifications were
made one by one, where needed, based on
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Table 2. Continued

Trust items Commitment items

1 2 3 4 1 2

U.S. sample
1. Item 1 1.00 1.00
2. Item 2 .65 1.00 .84 1.00
3. Item 3 .85 .69 1.00 −.50 −.50
4. Item 4 .65 .69 .64 1.00
5. Item 5 .82 .69 .79 .66
6. Item 6
Canadian sample
1. Item 1 1.00 1.00
2. Item 2 .55 1.00 .63 1.00
3. Item 3 .60 .49 1.00 −.35 −.46
4. Item 4 .49 .54 .38 1.00
5. Item 5 .73 .45 .74 .50
6. Item 6
Indonesian sample
1. Item 1 1.00 1.00
2. Item 2 .35 1.00 .26 1.00
3. Item 3 .33 .13 1.00 −.22 −.37
4. Item 4 .48 .32 .54 1.00
5. Item 5 .49 .38 .32 .65
6. Item 6
Chinese sample
1. Item 1 1.00 1.00
2. Item 2 .66 1.00 .62 1.00
3. Item 3 .64 .57 1.00 −.18 −.18
4. Item 4 .69 .76 .62 1.00
5. Item 5 .70 .60 .82 .76
6. Item 6

large modification indices (i.e., indices of at
least 5.5), always starting with the modifi-
cation that indicated the largest violation of
invariance. Thus, we created a model that was
partially invariant. We compared the fit of the
final partial-invariance model with the base-
line, noninvariance model to assess whether
it resulted in a decrease in model fit.

We tested mean differences between the
cultures on the constructs of interest (using
all of the items for each scale). To con-
duct these analyses, we used the sample from
the United States as the comparison group.
We constrained the mean of the latent fac-
tor representing the construct to be equal

to that of the U.S. sample for each other
sample, one by one. After each constraint,
we tested whether the fit of the model has
become significantly worse, using the chi-
square values. In this test, the chi-square
value of the less restrictive model (i.e., the
model without the constraint) is subtracted
from the chi-square value of the more restric-
tive model (i.e., the model with the equal-
ity constraint imposed) and the resulting chi-
square value is tested for significance with 1
df. If the chi-square value is significant, the
restrictive model provides a worse fit to the
data and the means are not equivalent. We
also examined whether the variance of the
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construct of interest was invariant across
cultures. In other words, we tested a model
in which we constrained the variance of the
latent factor representing the construct to be
equal across the groups (latent factor variance
invariance model) and compared the fit of this
model with the model in which the latent fac-
tor variances were not constrained to examine
changes in model fit.

We also tested a model in which we
included all four constructs (intimacy, sat-
isfaction, trust, and commitment) to test
the equivalence of the relations between
these constructs across the four samples.
First, we tested a baseline model, in which
the constructs were allowed to covary with
one another freely in each sample. We then
restricted the relations between the constructs
to be equal across the samples, such that
the correlations between all of the constructs
were the same in each of the four samples.
This model tests the invariance of the covari-
ance of the latent factors across the samples.
Finally, we restricted the latent factor vari-
ances to be equal across the samples and
compared the fit of this latent factor variance
invariance model with the baseline model.

In addition to testing measurement proper-
ties of the scales we used, when strong invari-
ance assumptions were violated, we attempted
to construct a shorter measure that would meet
criteria for strong invariance by removing the
items that did not meet these assumptions.
Using only the items that met assumptions for
strong invariance, we again tested a baseline
model, where we did not constrain estimates
across samples. We then compared the model
fit of the strong invariance model with the
baseline model to assess whether it results in
significant changes in model fit. Finally, we
tested the invariance of the latent factor vari-
ances by constraining these across samples
and comparing the fit of the latent factor vari-
ance invariance model to the strong invariance
model to assess changes in model fit.

For each of the models, we examined the
model fit indices to evaluate the overall fit
of the model to the data. To evaluate the fit
of the models, we relied on the following
criteria: a nonsignificant chi-square value, a
comparative fit index (CFI) greater than .90, a

root mean square error of approximation
(RMSEA) of .08 or less, and a standard-
ized root mean square residual (SRMR) of
.10 or less (Kline, 2011). To also account for
the nested nature of the data in our samples
where couples were the participants (partic-
ipants nested within couples), we used the
cluster command in Mplus to adjust the stan-
dard error estimates to account for noninde-
pendence (Muthén & Muthén, 2007).

Results

Intimacy

We first conducted our analysis for the inti-
macy scale. Table 3 shows the comparisons
of the different models for intimacy. Moving
from the noninvariance model to the strong
measurement-equivalent model resulted in a
marginally significant drop in model fit. All
of the items showed high loadings on the
latent factor and met the conditions of weak
measurement equivalence (i.e., equal factor
loadings across cultural groups). The majority
of the items also met conditions for strong
measurement equivalence (i.e., equal inter-
cepts), with the exception of the item “I share
deeply personal information about myself
with my partner,” for which assumptions of
equivalence had to be relaxed for the Chinese
sample (see Table 4 for scale items). When
the assumption of equivalence was relaxed
in the model for the Chinese sample, the
resulting partial-invariance model fit the data
well, χ2(62) = 84.02, p = .033, CFI = .960,
RMSEA = .059, SRMR = .135, and did not
result in decreases in model fit from the base-
line model. Figure 1 shows the final model
for the full intimacy scale with the fully
standardized factor loadings. Factor loadings
differ for the samples because the equality
constraints are imposed on the unstandardized
loadings. When this single item was elimi-
nated to create a shorter scale, the remaining
items met the criteria for strong measurement
equivalence. The fit of this shorter scale was
also acceptable, χ2(41) = 52.66, p = .105,
CFI = .973, RMSEA = .053, SRMR = .122.
Thus, the items in this scale of intimacy
seem to function similarly across the different
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Table 3. Comparison of models with different degrees of restriction for each construct

Model χ2 (df ) CFI RMSEA δ χ2 (δ df ) p

Intimacy
Noninvariance model 72.64 (47) .954 .074 — —
Full metric-invariance model 95.03 (63) .942 .071 22.39 (16) ∼.10
Partial metric-invariance model 84.02 (62) .960 .059 11.38 (15) >.05
Latent factor variance invariance model 111.34 (65) .916 .084 27.32 (3) <.05
Noninvariance model—short scale 43.15 (29) .967 .070 — —
Full metric invariance model—short

scale
52.66 (41) .973 .053 9.51 (12) >.05

Latent factor variance invariance
model—short scale

81.65 (44) .913 .092 28.99 (3) <.05

Satisfaction
Noninvariance model 60.03 (28) .940 .107 — —
Full metric-invariance model 86.83 (42) .916 .103 26.80 (14) <.05
Partial metric-invariance model 63.60 (40) .956 .077 3.57 (12) >.05
Latent factor variance invariance model 88.40 (43) .915 .102 24.80 (3) <.05
Noninvariance model—short scale 28.54 (6) .925 .193 — —
Full metric invariance model—short

scale
21.45 (12) .969 .089 0 (6) >.05

Latent factor variance invariance
model—short scale

37.02 (15) .927 .121 15.57 (3) <.05

Trust
Noninvariance model 116.62 (31) .872 .166 — —
Full metric-invariance model 98.97 (43) .916 .114 0 (12) >.05
Partial metric-invariance model 63.44 (41) .966 .074 0 (10) >.05
Latent factor variance invariance model 80.89 (44) .945 .091 17.45 (3) <.05
Noninvariance model—short scale 8.44 (6) .990 .064 — —
Full metric invariance model—short

scale
10.45 (12) 1.00 .000 2.01 (6) >.05

Latent factor variance invariance
model—short scale

27.78 (15) .950 .092 17.33 (3) <.05

Commitment
Noninvariance model 7.07 (6) .988 .042 — —
Full metric-invariance model 19.28 (12) .918 .078 12.21 (6) >.05
Latent factor variance invariance model 38.14 (15) .739 .124 18.86 (3) <.05
Model including all measures
Latent factor noninvariance model 1,012.04 (648) .901 .075 — —
Latent factor variance invariance model 1,066.16 (660) .889 .078 54.12 (12) <.05
Latent factor variance and covariance

invariance model
1,103.33 (678) .884 .079 91.29 (30) <.05

cultural groups, with most of the items
meeting criteria for strong invariance.

Next, we examined mean differences in
intimacy between the four cultural groups
using the partial-invariance model (see
Table 5 for means and difference tests).

Given that the majority of work with these
scales has involved participants from the
United States, we used the U.S. sample
as our comparison group. Constraining the
means to be equal to the mean of the U.S.
sample did not result in significant drops in
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Table 4. Scale items and assumptions of invariance met

Intimacy items
Items showing strong invariance

I communicate well with my partner.
I feel that I really understand my partner.
I feel that my partner really understands me.
I am willing to share myself and my possessions with my partner.
I feel emotionally close to my partner.

Items showing weak invariance
I share deeply personal information about myself with my partner.

Satisfaction items
Items showing strong invariance

I am extremely happy with my current romantic relationship.
I have a very strong relationship with my partner.
I am perfectly satisfied in my relationship.

Items showing weak invariance
I do not feel that my current relationship is successful.
My relationship with my partner is very rewarding (i.e., gratifying and fulfilling).

Trust items
Items showing strong invariance

When we are dealing with an issue that is important to me, I feel confident that my
partner will put my feelings first.

I feel that I can trust my partner completely.
My partner is a thoroughly dependable person.

Items showing weak invariance
I feel that my partner can be counted on to help me.
My partner does not hesitate to make significant sacrifices to strengthen our relationship.

Commitment items
Items showing strong invariance

I am very committed to maintaining my relationship.
I have made a firm promise to myself to do everything in my power to make my

relationship work.
I do not feel any moral duty or obligation to continue my relationship.

model fit (although the Chinese model change
was marginal); thus, intimacy scores do not
differ across the four samples. Finally, we
tested whether the variance of the intimacy
scores was equivalent across the samples.
When we constrained the variance of the
latent intimacy factor to be equivalent across
the groups, the decrease in model fit was
significant, indicating that the variance of
intimacy scores differs across the groups.

Relationship satisfaction

We conducted our analysis next for the
relationship satisfaction scale. Table 3 shows

the comparisons of the different models
for relationship satisfaction. Moving from
the noninvariance model to the strong
measurement-equivalent model resulted in a
significant drop in model fit. All of the items
showed high loadings on the latent factor,
with the exception of the reverse-scored item
(“I do not feel that my current relationship
is successful”), and met the criteria for
weak measurement invariance (i.e., equal
factor loadings across cultural groups; see
Table 4 for items). Assumptions for strong
measurement invariance were violated for
two of the five items in the Chinese sample
and had to be relaxed in the final model
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Canada

Intimacy

I2 I3 I4 I5 I6

.806

I1

.679 .682 .785 .596 .815

.592.389

Indonesia

Intimacy

I2 I3 I4 I5 I6I1

.546 .529 .581 .551 .548 .438

Intimacy

I2 I3 I4 I5 I6

China

I1

.655 .538 .665 .710 .624 .816

Intimacy

I2 I3 I4 I5 I6

United States

I1

.833 .792 .778 .816 .774 .924

.560

Figure 1. Final model of intimacy for each culture, showing the fully standardized model
parameters.

Canada

Satisf.

I1 I2 I3 I4 I5

.856 .787 -.590 .790 .705

Indonesia

Satisf.

I1 I2 I3 I4 I5

.819 .602 -.358 .752 .742

Satisf.

I1 I2 I3 I4 I5

China

.897 .866 -.418 .755 .691

Satisf.

I1 I2 I3 I4 I5

United States

.890 .895 -.717 .848 .890

.550

-.379

Figure 2. Final model of relationship satisfaction for each culture, showing the fully
standardized model parameters.

(“I do not feel that my current relationship
is successful” and “My relationship with
my partner is very rewarding”). When the
assumption of equivalence was relaxed in the
model for these two items for the Chinese
sample, the resulting partial-invariance model
had acceptable fit to the data, χ2(40) = 63.60,

p = .010, CFI = .956, RMSEA = .077,
SRMR = .119, and did not result in a
decline in model fit compared to the
baseline model. Figure 2 shows the final
model for the full satisfaction scale with
the fully standardized factor loadings. In
constructing a shorter scale, when these two
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Table 5. Latent factor means, reliabilities (Raykov’s rho), and tests of mean differences between
samples using full scales

Scales Latent mean Raykov’s ρ χ2 δ χ2 p

Intimacy
American sample .00 .91 84.02 — —
Canadian sample .44 .84 87.74 3.72 >.05
Indonesian sample .13 .69 84.54 0.52 >.05
Chinese sample .46 .82 87.92 3.9 ∼.05

Satisfaction
American sample .00 .93 63.60 — —
Canadian sample .60 .84 70.70 7.10 <.05
Indonesian sample .52 .69 67.92 4.32 <.05
Chinese sample .98 .80 78.63 15.03 <.05

Trust
American sample .00 .92 63.44 — —
Canadian sample .72 .86 73.18 9.74 <.05
Indonesian sample .34 .76 65.47 2.03 >.05
Chinese sample .90 .86 77.95 14.51 <.05

Commitment
American sample .00 .85 19.28 — —
Canadian sample .53 .64 25.12 5.84 <.05
Indonesian sample −.29 .45 20.18 0.90 >.05
Chinese sample .28 .57 20.79 1.51 >.05

items were eliminated, the remaining items
met the criteria for strong measurement
equivalence. The fit of this shorter scale was
also acceptable, χ2(12) = 21.45, p = .044,
CFI = .969, RMSEA = .089, SRMR = .100.
Thus, for the satisfaction scale, although
assumptions for weak measurement equiva-
lence were met for all items, assumptions for
strong invariance were not met for two items
that were found to violate assumptions in the
Chinese sample.

We examined mean differences on rela-
tionship satisfaction between the four cultural
groups next, once again using the U.S.
sample as the comparison group (Table 5).
In these analyses, constraining the mean of
any of the other three samples resulted in
a significant drop in the chi-square value,
indicating that all three samples had higher
satisfaction scores than the U.S. sample.
Finally, we tested whether the variance of
relationship satisfaction scores was equivalent
across the samples. When we constrained the
variance of the latent satisfaction factor to

be equivalent across the groups, the decrease
in model fit was significant, indicating that
the variance of satisfaction scores also differs
across the groups.

Trust

We next conducted our analysis for the trust
scale (see Table 3 for model comparisons).
Moving from the noninvariance model to the
strong measurement-equivalent model did
not result in a significant change in model
fit. All of the items showed high loadings
on the latent factor and met the assumption
for weak measurement invariance (i.e., equal
factor loadings across cultural groups; see
Table 4 for items). Two of the five items,
however, did not meet assumptions for strong
measurement equivalence. One of the items
(“I feel that my partner can be counted on
to help me”) did not meet the assumption
of strong invariance in the Chinese sample,
and another item (“My partner does not
hesitate to make significant sacrifices to
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Canada

Trust

I1 I2 I3 I4 I5

.802 .640 .760 .682 .868

Indonesia

Trust

I1 I2 I3 I4 I5

.712 .463 .640 .749 .681

Trust

I1 I2 I3 I4 I5

China

.507

.768 .643 .855 .768 .950

Trust

I1 I2 I3 I4 I5

United States

.912 .749 .882 .774 .902

Figure 3. Final model of relationship trust for each culture, showing the fully standardized
model parameters.

strengthen our relationship”) did not meet the
assumption in the Indonesian sample. When
the assumption of equivalence was relaxed in
the model for these two items, the resulting
partial-invariance model had acceptable
fit to the data, χ2(41) = 63.44, p = .014,
CFI = .966, RMSEA = .074, SRMR = .125,
and fit the data significantly better than the
strong-invariance model. Figure 3 shows
the final model for the full trust scale with
the fully standardized factor loadings. In
constructing a shorter scale, when these two
items were eliminated, the remaining items
met the criteria for strong measurement
equivalence. The fit of this shorter scale was
also acceptable, χ2(12) = 10.45, p = .577,
CFI = 1.00, RMSEA = .000, SRMR = .091.
Thus, for the trust scale, although assumptions
for weak measurement equivalence were met
for all items, two items did not meet strong
invariance assumptions.

Next, we examined mean cultural differ-
ences in trust scores, using the U.S. sample as
our comparison group (Table 5). Constraining
the Canadian and the Chinese sample means
to be equivalent to the mean of the U.S.
sample resulted in significant drops in model
fit. However, constraint on the mean of the
Indonesian sample did not result in significant

changes in model fit. Thus, the Canadian
and Chinese samples had significantly higher
trust scores than the U.S. sample, whereas
the Indonesian sample did not. Finally, we
tested whether the variance of trust scores
was equivalent across the samples. When
we constrained the variance of the latent
trust factor to be equal across the groups,
the decrease in model fit was significant,
indicating that the variance of trust scores
differs across the groups.

Commitment

We conducted our analysis next for the rela-
tionship commitment scale (see Table 3 for
model comparisons). Moving from the non-
invariance model to the strong measurement-
equivalent model did not result in a significant
change in model fit. All of the items showed
high loadings on the latent factor, with the
exception of the reverse-scored item (“I do not
feel any moral duty or obligation to continue
my relationship”) in all samples but the U.S.
sample; however, the factor loadings met the
assumption for weak measurement invariance
(i.e., equal factor loadings across cultural
groups; see Table 4 for scale items). Assump-
tions for strong measurement invariance were
also met for all three items. The fit of the
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Canada
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Indonesia
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United States

.909 -.587.920

Figure 4. Final model of relationship commitment for each culture, showing the fully
standardized model parameters.

strong measurement invariant model had
acceptable fit to the data, χ2(12) = 19.28,
p = .082, CFI = .918, RMSEA = .078,
SRMR = .086. Figure 4 shows the final
model for the commitment scale with the
fully standardized factor loadings.

Next, we examined mean differences on
commitment, using the U.S. sample as the
comparison group (Table 5). Constraining the
mean of the Canadian sample to be equal
to the U.S. sample resulted in a significant
drop in model fit. However, constraint of
the Chinese and the Indonesian means did
not result in significant changes in model
fit. Thus, the Canadian sample reported
significantly higher levels of commitment
than the Indonesian and the U.S. sample.
Finally, we tested whether the variance of
commitment scores was equal across the
samples. When we constrained the variance
of the latent commitment factor to be equal
across the groups, the decrease in model fit
was significant, indicating that the variance of
commitment scores differs across the groups.

Relations between constructs

As a final test of the scales, we wanted
to test again whether the variance of the
latent constructs was equal across the samples

(referred to as latent factor variance invari-
ance), as well as whether the constructs cor-
related with one another the same way across
samples (referred to as latent factor covariance
invariance). To test these, we created a model
in which we included all four constructs
(using the partial-invariance models). The
baseline model did not include restrictions in
the latent constructs across the samples (see
Table 6 for latent construct correlations; see
bottom of Table 3 for model comparisons).
We then compared the baseline model with
a model in which we constrained the vari-
ances of the latent factors across the samples,
and to a model in which we constrained both
the variances of the latent factors and the
correlations between them to be equal across
samples. As expected based on the prior tests
of the individual scales, constraining the vari-
ances of the latent factors representing the
constructs across the samples resulted in a
significant decrease in model fit. This test
once again indicated that the variances of the
constructs are not equivalent across the sam-
ples. Further adding a constraint to hold the
covariance of the constructs with one another
equivalent across the samples also resulted
in significant drop in model fit, compared
to both the baseline and the invariant latent
factor variance model. The results of this
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Table 6. Correlations between the latent factors with 95% confidence intervals using full scales

Sample 1 2 3 4

American sample
1. Intimacy 1.00 [0.69, 1.00] [0.44, 0.86] [0.38, 0.79]
2. Satisfaction .84 1.00 [0.79, 0.95] [0.53, 0.88]
3. Trust .65 .87 1.00 [0.47, 0.85]
4. Commitment .59 .71 .66 1.00

Canadian sample
1. Intimacy 1.00 [0.36, 0.92] [0.30, 0.92] [0.03, 0.53]
2. Satisfaction .64 1.00 [0.77, 0.98] [0.34, 0.78]
3. Trust .61 .88 1.00 [.20, .76]
4. Commitment .28 .56 .48 1.00

Indonesian sample
1. Intimacy 1.00 [0.71, 1.00] [0.60, 0.97] [0.51, 1.03]
2. Satisfaction .86 1.00 [0.63, 0.99] [0.71, 1.17]
3. Trust .79 .81 1.00 [0.61, 1.26]
4. Commitment .77 .94 .94 1.00

Chinese sample
1. Intimacy 1.00 [0.58, 1.02] [0.49, 0.96] [0.42, 0.98]
2. Satisfaction .80 1.00 [0.84, 0.98] [0.41, 0.98]
3. Trust .73 .91 1.00 [0.47, 0.99]
4. Commitment .70 .69 .73 1.00

Note. Values below the diagonal represent the correlations between the latent constructs; values above the diagonal
represent the 95% confidence intervals of the correlation estimates.

test indicate that the correlations among these
constructs differ across samples.

Discussion

In this study, we examined the measurement
equivalence of different scales of relationship
quality to test whether these scales function
the same way across four different countries.
In addition, we tested differences in means
and variances for each construct and whether
the constructs relate to one another the same
way across the four groups. We also attempted
to establish scales that meet assumptions for
strong measurement invariance for use when
the goal of research is primarily to con-
duct tests of mean differences across groups.
Our analyses indicated that all four scales
tested met the criteria for weak measurement
equivalence, in which factor loadings of the
items on the latent construct are held to be
equivalent across cultural groups. However,
with the exception of the commitment scale,

assumptions for strong measurement equiva-
lence (i.e., equal intercepts) were violated for
at least one item in each scale. For these items,
it is possible to relax the requirement of equal
intercepts to create partially equivalent scales.
If these problematic items are eliminated from
the scales, the remaining items meet criteria
for strong invariance.

Cross-cultural researchers currently rely on
back-translation, which is necessary but it
is not a sufficient procedure for ensuring
that a scale remains psychometrically valid
(Borsboom, 2006; Byrne & Campbell, 1999).
In addition to ensuring proper translation,
the translated scale must also be thoroughly
examined before it can be used to make
conclusions about group differences across
cultures. More specifically, researchers need
to examine the measurement equivalence of
the original and translated scales in order to
conclude that the items function the same
way across cultures (Borsboom, 2006; Byrne
& Campbell, 1999; French & Finch, 2006;



Measurement equivalence 439

Kline, 2011; Little, 1997; Meredith, 1993).
Cross-cultural differences simply cannot be
properly interpreted without establishing that
the scale is equivalent. Unfortunately, equiv-
alence is rarely investigated explicitly. We
believe that this issue should be given more
attention by those who are interested in cross-
cultural research and that whenever possible,
scales should be explicitly examined for mea-
surement equivalence. The widespread avail-
ability of user-friendly statistical software for
conducting multiple-group confirmatory fac-
tor analysis provides researchers with the
means to conduct this analysis and should lead
to examinations of measurement equivalence
on a regular basis.

In this study, we conducted measurement
equivalence analyses of four scales that tap
into various aspects of relationship quality
(i.e., intimacy, trust, relationship satisfaction,
and commitment) that have often been the
focus of research on relationships. Our goal
was to provide researchers with a set of
scales that could be used across cultures with
some degree of confidence regarding their
measurement properties. The results showed
that all of the scales met the criteria for
weak measurement equivalence. The scale
for commitment also met assumptions for
strong measurement equivalence, but these
assumptions had to be relaxed for one or two
items in the remaining three scales, leading to
partial equivalence. Given that all of the scales
met conditions for weak invariance, these
scales can be used in cross-cultural research in
the future for most research questions. Weak
invariance is a necessary condition for cross-
cultural comparisons because it represents
construct validity (French & Finch, 2006).
Given the establishment of weak invariance,
as scores on the construct change in one
culture, the scores on these scales change
the same way in the other cultures. Thus,
the scales can be used to examine relations
between the constructs and other variables of
interest to relationship researchers. We hope
that when researchers are restricted by small
sample sizes that do not allow conducting
multiple-group confirmatory analyses, they
will try to use scales that have been tested
for and show measurement equivalence in

prior research, such as those included in this
study.

It is important to note that because three
of the scales did not meet assumptions of
strong measurement invariance (satisfaction,
intimacy, and trust), they may not be appro-
priate for use when the goal of research is to
compare mean scores across cultures. How-
ever, our results suggest that the commit-
ment scale tested here may be appropriate for
such comparisons (although reliabilities for
this scale were low in the Chinese and Indone-
sian samples). Strong invariance is necessary
when cultural groups are compared on mean
levels of a construct, such as when researchers
are interested in differences in marital sat-
isfaction across cultures (Borsboom, 2006;
Byrne & Campbell, 1999; French & Finch,
2006; Kline, 2011; Meredith, 1993; Slof-Op ’t
Landt et al., 2009). To address this problem
with the three scales that did not meet the
requirements for strong measurement invari-
ance, we attempted to remove the problem-
atic items from the scales to construct shorter
scales that did demonstrate strong measure-
ment invariance and thus could potentially be
used for mean-level comparisons. However,
elimination of items from a scale may result
in problems with both reliability and valid-
ity (if the remaining items do not capture
the essence of the construct). We compared
these shorter scales with the longer versions
on mean scores, standard deviations, scale
reliability, and correlations with self-esteem
to provide tests of discriminant validity (see
Table 1). Although mean scores, standard
deviations, and correlations with self-esteem
were similar for the long and short scales for
all of the constructs, problems with reliabil-
ity emerged for the intimacy and trust scales
in the Indonesian sample. For the satisfaction
scale, the reliabilities remained very similar
to the values of the longer scales. In light
of the drop in reliabilities, researchers should
be cautious if they wish to use these shorter
scales in future research. Future work may be
needed to establish the reliability and validity
of these shorter scales for use in cross-cultural
research when the goal is to compare con-
struct means across different cultural groups.
However, the commitment scale met strong
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measurement invariance, making it appropri-
ate for use when testing mean-level differ-
ences, although it is important to point out
that in the Chinese and Indonesian samples,
reliability of this scale was quite low. We sug-
gest that researchers examine the reliability of
this scale in their own samples first and use
the scale to test mean-level differences only
if reliability is adequate in their samples.

Why did some items fail to meet assump-
tions of strong equivalence? There are several
reasons why an item may not be invariant
across cultural groups (Byrne & Campbell,
1999). Sometimes, despite the best efforts
of researchers, translation errors may be at
play. However, even when items are prop-
erly translated, the behaviors tapped by the
item may not be appropriate in a particular
cultural context. This issue relates to what
has been referred to as conceptual equivalence
in constructs. When a construct is conceptu-
ally equivalent across cultures, the construct
means the same thing and is represented sim-
ilarly (e.g., through attitudes and behaviors)
across cultures (Hui & Triandis, 1985; Singh,
1995). Ideally, researchers should pay atten-
tion to such issues when constructing scales
and make sure that the attitudes and behaviors
represented by the items are equally appro-
priate in different cultural settings (Byrne
et al., 2009; Singh, 1995). For example,
in this study, the intimacy item of shar-
ing deeply personal information about oneself
may have been problematic in the Chinese
sample because it may not be as appropriate to
share this type of information with one’s part-
ner in Chinese culture as it is in the other three
cultures tested here. In fact, there is existing
evidence that self-disclosure, even to intimate
friends, is less appropriate in Chinese soci-
ety compared to other nations (Chen, 1995).
Thus, this item in particular may have been
one that is not equally appropriate across the
cultures and has led to lack of measurement
invariance. However, when lack of invariance
is found, it is often difficult to be certain of
what the exact cause may be.

After we examined the scales for mea-
surement equivalence, we also tested whether
there are differences across the cultural groups
in the means and the variances of the

constructs. We did not find evidence of mean
differences in intimacy, but on the other scales
there was evidence of some mean differences.
For all of the scales, the variances of the
construct were not equal across the samples.
Although the focus in this article was on
showing what types of tests can be conducted
using measurement-equivalent scales rather
than testing specific hypotheses regarding dif-
ferences across cultures, it is important to note
that when such differences between cultures
emerge using measurement-equivalent scales,
researchers can begin to seek explanations for
the differences. In our study, the U.S. sam-
ple scored lower on satisfaction and trust than
the other groups, which in this case may be
due to the fact that this sample was recruited
through the Internet, rather than through in-
person recruitment. Thus, it is possible that
the characteristics of the samples influenced
the mean scores on the constructs and these
are important issues to pay attention to when
researchers are interested in making mean-
level comparisons across cultures and draw
conclusions from any emerging differences.

In addition to testing differences in means
and variances, we also tested whether the con-
structs relate to one another the same way
across the cultures. Importantly, all of the
scales correlated positively with one another,
demonstrating convergent validity between
the scales across cultures. However, correla-
tions between the scales differed across the
samples. In particular, it is noteworthy that in
the Chinese and Indonesian samples some of
the correlations between the constructs were
quite high. These high correlations between
the constructs may indicate that these indica-
tors of relationship quality are less differen-
tiated in more collectivistic cultures than in
more individualistic cultures. Such questions
of construct differentiation are also important
to address in cross-cultural research and relate
to the issue of functional equivalence. Func-
tional equivalence is present when constructs
relate to other variables across cultures the
same way, such that they have similar conse-
quences and are influenced by the same causal
forces (Hui & Triandis, 1985; Singh, 1995).
In other words, the constructs have the same
function across cultures (Singh, 1995). In our
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experience, these are the types of questions
that relationship researchers are interested in
most of the time, as this is when associations
between variables are compared across cul-
tures. For these types of research questions,
the scales used in this study are appropriate
given that they all met requirements for weak
measurement invariance.

It is worth noting that in our study, we
tested invariance only across four cultural
groups, which by no means provides an
exhaustive test of all possible cultural groups.
When the scales tested in this study are used
in other cultures, researchers should try to
test them for invariance if possible. However,
when testing invariance is not feasible, we
still recommend the use of scales that have at
least been examined for invariance and have
demonstrated good measurement properties
in both individualistic and collectivistic
samples. We selected two groups (United
States and Canada) that can be considered
to be high on individualism and two that are
higher on collectivism (Hofstede, 1980) with
this aim in mind.

In sum, we believe that the growing
focus on cross-cultural comparisons neces-
sitates simultaneous examinations of mea-
surement equivalence. Findings of cultural
differences cannot be clearly interpreted with-
out considering the invariance of the scales
used across cultural groups. Relationship
scholars should begin to address measurement
equivalence in studies with multiple cultural
groups. When it is not possible to do so, it is
important to rely on scales that have already
been examined for invariance and have been
demonstrated to hold up well in such analyses.
In this study, we provide scales to assess sev-
eral aspects of relationship quality that rela-
tionships researchers can use in their own
studies. The use of such scales can increase
our confidence that reported results reflect dif-
ferences that are most likely a result of actual
differences between the cultural samples,
rather than problems with the measurement
properties of the scales used.
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