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A B S T R A C T

Commitment has a crucial role in predicting intentions and behaviors toward relationship maintenance. The
Investment Model Scale (IMS; Rusbult et al., 1998) offers an empirically supported framework to describe and
quantify commitment in various contexts, particularly romantic relationships. Only a few studies have attempted
to extend this theoretical framework to examine human and companion animals (H-CA) relationships and
measurement instruments lack psychometric evidence. We adapted the IMS to H-CA relationships based on
previous studies and discussions with various experts (Study 1a), to help us clarify some items and develop new
ones. We then performed Exploratory (Study 1b, N = 248) and Confirmatory Factor Analyses (Study 2, N = 236),
to assess the scale’s psychometric capabilities in this new context. During study 2, we also investigated scale
sensitivity and criterion-based validity. Exploratory factor analyses showed that variables assessed by the IMS are
transferable to the H-CA context. The same structure was found in the Confirmatory Factor Analyses. Results
showed this new version of the IMS is psychometrically sound to be used by researchers and professionals, with
the added precaution that the “Quality of Alternatives” dimension does not translate completely to this new H-CA
environment and warrants further study.

Introduction

Social relationships are vital to our lives (Tamir and Hughes, 2018).
Research has explored this subject from many different points of view,
including how they are formed (Altman and Taylor, 1973), how we stay
or leave relationships (Agnew et al., 2008; Tran et al., 2019), and what
are their benefits in our lives, whether at an identity level (Brewer,
2008) or a health level (Cohen, 2002; Holt-Lunstad et al., 2010). And
yet, research typically approaches relationships from an interpersonal (i.
e., human-centered) perspective. Instead, we focus on the
often-overlooked close relationships that humans form with their com-
panion animals (CA). CAs are beings born to be pets, live in or near a
home inhabited by people, are relatively controllable and cuddled by
humans, are domesticated (or at least tamed), and have an assigned
name (DeMello, 2012). Common CAs include dogs, cats, and birds
(Chomel, 1992) and are often considered members of the family (Cain,
1985; Carlisle-Frank and Frank, 2006; Irvine and Cilia, 2017; do Vale
et al., 2021).

Research focused on the relationship between humans and CA (H-

CA) is substantially more limited when compared to interpersonal re-
lationships, arguably due to its novelty. Still, available research in-
dicates the importance of these relationships to health and well-being.
For example, CAs are sources of social support (McConnell et al., 2011),
which can protect against social isolation and its deleterious conse-
quences for health and well-being (Holt-Lunstad et al., 2010). CAs can
also facilitate the enactment of healthier behaviors, such as quit smoking
(Hodgson et al., 2015).

However, the debate on the positive effects of CA on physical and
psychological outcomes is not straightforward (see Chur-Hansen et al.,
2010). Attempts to replicate previously reported positive results have
proven ineffective (Parslow and Jorm, 2003; Parslow et al., 2005) and
disadvantages of CA ownership have been reported in the literature
(Amiot and Bastian, 2015). Examples of these include financial strains
(e.g., high costs associated with keeping animals or animal diseases;
Plaut et al., 1996; Bonas et al., 2000), negative relationships (e.g.,
mistreatment, abandonment; Ascione and Shapiro, 2009; Jacobetty
et al., 2019), resulting in negative consequences for either the CA, the
owner, or both (e.g., animal attacks resulting on injuries to other
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animals and/or people, illegal breeders and their possible legal re-
percussions, animal fights; Fonseca et al., 2015; Maher and Wyatt, 2021;
Siegel and van Uhm, 2021).

We argue for the importance of examining how and why H-CA re-
lationships are formed, fostered, maintained, and eventually end, to
understand its benefits and potential problems. Drawing from relation-
ship science, commitment is among the strongest predictors of inter-
personal relationship maintenance and longevity (Agnew, 2009). This is
one of the core constructs proposed by the Investment Model (IM;
Rusbult et al., 2011), and has been reliably assessed with the Investment
Model Scale (IMS; Rusbult et al., 1998). The IMS has been translated into
several languages and contexts (see Agnew and Vanderdrift, 2018; Tran
et al., 2019). More recently, Baker et al. (2016) extended the IMS to the
H-CA context but failed to provide the psychometric properties of the
scale. The current study aims to validate a version of the IMS that has
been adapted to H-CA relationships and provide psychometric evidence
to support its use, particularly by Portuguese-speaking researchers and
professionals.

The importance of commitment to understanding human-
companion animal relationships

Commitment is essential to human social life (Michael and Székely,
2018) and can be defined as long-term orientation toward relationship
stability and maintenance, including feelings of psychological interde-
pendence toward the partner and willingness to work through any
relationship problems that may arise’ (Finkel et al., 2017; Agnew and
Vanderdrift, 2018; Tran et al., 2019). The IM rests on the premise that
commitment depends on three antecedents, such that individuals who
are more satisfied in their relationships, perceive less quality among
prospective alternatives, and/or invest more in their relationship tend to
be more committed to their relationship. Individuals who are more (vs.
less) committed are also more likely to activate protection mechanisms
(e.g., forgiveness) that contribute to relationship persistence (see Fig 1).

The probability of persistence in the relationship refers to its stability
and implies adopting a long-term orientation toward the relationship
(Finkel et al., 2017). In the context of the IM, the intention to stay in a
relationship is dictated by the individual’s commitment , which in turn
results from the interaction of the factors of satisfaction, quality of al-
ternatives, and size of investment (Rusbult, 1983).

Satisfaction is defined as a person’s internal evaluation of their
partner’s positive feelings and relationship attractiveness (Rusbult,
1983), and represents an individual’s perception and evaluation of the
current state of romantic relationships. In this sense, satisfaction with
one’s relationship depends on the experience of positive affect and
attraction towards the partner, and the fulfillment of one’s basic

relational needs (e.g., intimacy; Rodrigues and Lopes, 2013). Quality of
alternatives refers to a subjective assessment of how appealing pro-
spective alternative scenarios are when compared to the current rela-
tionship (Rusbult et al., 2006). These alternative scenarios can refer to
other partners but also being alone or with friends or family, without the
partner (Rusbult et al., 2006; Agnew, 2009). Lastly, investments refer to
the intrinsic (e.g., disclosure of intimate information) and extrinsic re-
sources (e.g., joint bank account) attached to the relationship that would
be damaged or lost if the relationship ended (Le and Agnew, 2003;
Agnew, 2009).

The IM in human-companion animal relationships

To the best of our knowledge, only two studies have extended the IM
premises to H-CA relationships. In one study, Collisson (2015) found
that commitment was related to satisfaction and investment size, but not
quality of alternative animals, and that relinquishment intentions were
related to satisfaction, investment size, and quality of alternatives. In the
other study, Baker and colleagues (2016) extended the IMS to the H-CA
context and found that H-CA relationships share similarities with
Human-Human relationships in terms of predictors and outcomes of
commitment. In this sense, the authors showed that increasing satis-
faction and investments and decreasing the perceived quality of one’s
alternatives benefits H-CA relationships. However, and more impor-
tantly, neither of the studies aimed at validating the IMS in this context,
rendering researchers with no psychometric information to support the
validity of the scale (or lack thereof).

In both cases, the authors reported no difficulties in applying the
concepts of commitment, satisfaction, and investments to H-CA re-
lationships. Baker and colleagues (2016) further argued that some
protection mechanisms found in interpersonal relationships parallel
those in H-CA relationships, including forgiving their CA, accommoda-
ting their CA’s behavior, and sacrificing themselves on behalf of their
CA. According to the authors, the concept of quality of alternatives is less
straightforward when applied to H-CA relationships. In fact, items such
as "Are alternatives to the relationship with my companion animal
attractive to me (e.g., spending time with friends, being alone, et
cetera)?" may also raise questions, given that the activities we perform
with our CAs are not equivalent to those we can perform with our
friends. Putting aside neglect scenarios, it is to be expected of an indi-
vidual to take part in activities they could not attend with their CAs,
which happens less frequently with romantic partners (e.g., you can go
to the movies with either your friends or your partner, but you can
seldom take your CA).

Furthermore, and unlike Baker and colleagues (2016), no correlation
between quality of alternatives and commitment was found by Collisson

Fig. 1. The investment model(adapted from Rusbult et al, 1998).
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(2015). The author argues that this might be due to natural differences
between romantic and H-CA relationships. Indeed, in romantic re-
lationships alternatives to current relationship include being alone and
replacing one’s partner. In H-CA relationships, owners can relinquish
their CA but can add more ACAs rather than replace them (individuals
often have more than one CA; Krahn et al., 2015). This is unlikely to be
the case in romantic relationships.

Objectives and work plan

To our knowledge, the two main scales that link the concept of
commitment to CAs are the Miller-Rada scale of commitment to animals
(Staats et al., 1996), and the IMS adapted to the context of CAs by Baker
et al. (2016). There is also the Commitment to Pets measure, which
results of a more recent work (Rauktis et al., 2021), and addresses the
lack of research on commitment in this context. This scale, however, and
much like the Miller-Rada scale, is conceptually based on attachment to
CAs – derived from the Johnson et al. (1992) scale and not on the IM
constructs (Rusbult, 1980). Although research points to an association
between commitment and attachment (Rusbult and Buunk, 1993), these
are distinct constructs in the field of H-CA relationships (Crawford et al.,
2006). Indeed, in psychology, attachment pertains to a very specific
theoretical foundation and refers to the ways people relate to others
based on their past experiences (Bowlby, 1982), whereas in H-CA re-
lationships, attachment pertains to the “bondedness” between humans
and their companion animals (Ellis et al., 2024). As such, we argue that
developing an instrument that specifically and objectively assesses
commitment in H-CA relationships is crucial, in order to better under-
stand the foundations and implications of these relationships. Until now,
no published study presented a validation of an IMS adaptation to the
context of H-CA. In the present paper, we aimed to adapt and validate
the IMS to the context of H-CA. In Study 1, we used the Portuguese
version of the IMS (Rodrigues and Lopes, 2013) and Baker et al. (2016)
IMS adaptation to develop the IMS H-CA, and examined its content and
construct validity. In Study 2, we ran a confirmatory factorial analysis
on the new developed IMS H-CA and determined the scale’s sensitivity
and criterion-related validity.

Study 1

Adapting the IMS to the H-CA context

We started by adapting the items from the Portuguese version of the
IMS (Rodrigues and Lopes, 2013; original scale by Rusbult et al., 1998)
to the context of H-CA relationships. This process included replacing any
reference to romantic partners with "companion animal" and making
other necessary adjustments to the items. The resulting scale included 22
items assessing satisfaction (five items; e.g., e.g., "I am satisfied with my
relationship with my companion animal"), perceived quality of alter-
natives (five items; e.g., "Other companion animals I could have [other
than my current companion animal] are very appealing to me"), in-
vestments (five items; e.g., “I have invested so much in the relationship
with my companion animal that I would end up losing everything if this
relationship ended”), and commitment (seven items; “I am committed to
maintaining the relationship with my companion animal”). Responses to
items were given on 7-point rating scales (from 1 = Strongly disagree to 7
= Strongly agree).

Afterward, we compared our resulting scale with the scale proposed
by Baker and colleagues (2016). We first translated the Baker et al.’s
scale into European Portuguese and asked a bilingual person to back-
translate the scale. We identified and changed four items by
comparing the two scales due to item readability and comprehension.
Thus, in the items referring to CA exchange in the “Quality of Alterna-
tives” dimension, Baker et al. added the terms “instead” and/or
“different” where it was not clear one would be giving up their current
CA (e.g., “I find the idea of having a different pet instead of my pet very

appealing”). Also, in this same dimension, the IMS items referring to
“getting another” partner were adapted by Baker et al. (2016) with the
wording “replacing the animal” or “instead” to keep them as faithful as
possible to the original philosophy between said times (e.g., “I find the
idea of having a different pet instead of (Pet name) very appealing”).

Study 1a – content validity

We assembled the new IMS H-CA and tested its content validity. Five
interviews were conducted with six experts (as per their request, experts
4 and 5 were interviewed together; mean time per interview was
60 min). These were primarily professionals and researchers in animal
welfare and behavior, except for expert 1, who was interviewed for their
expertise with the IM (details regarding the interviews and results are
available upon request to the first author). We recruited our experts in
various ways, depending on our needs. We contacted the IM expert
directly, following their published work. Some of the CA experts were
also contacted directly given their work and geographical proximity to
our research team. Other experts were recruited by contacting major
Portuguese animal organizations, explaining our research goals, and ask
for any individuals suited to help us achieve them. All of our experts
were Portuguese, had published work relevant to us (Animal Welfare,
CAs, IM, etc.), and most taught classes on said topics at the university
level. Most interviews were conducted remotely between December
2021 and February 2022. Interviews were semi-structured, following a
script previously developed by the research team. The interviewees were
given the general objectives of the session and then signed an informed
consent form that included consent to record the interview. Then, the
researcher explained the original IM structure and defined each
construct. Experts were asked to indicate whether the definitions would
apply to the H-CA context and how they would define that concept in
this new context.

After this, the new version of the IMS H-CA scale was presented, and
experts were asked to rate the items concerning their relevance to the
context of CA (from 1 = Not at all relevant to 7 = Very relevant). Experts
were then asked whether they would keep, remove, or rewrite each
item. They were also asked how they would change the items needing
modification. Finally, experts were asked if there were any other items
they thought were relevant to add to the instrument, and if they had any
other comments or observations. A total of five hours of audio material
was collected, to which the data collected through the questionnaires
was added.

Analyses were then performed to support the change of the scale
items and the introduction of new items, including Wilcoxon’s Signed
Ranks Test (using the scale’s midpoint as the reference value). The main
results are summarized in Table 1 and showed that most items were
considered relevant to the scale under construction, with only an item
with a value below the scale’s midpoint ("It is likely that I will get a new
pet to replace my pet within the next year.") receiving more support in
terms of its rewriting than being removed from the scale. Note that while
it is the only item below the scale’s midpoint, this difference was not
significant.

Regarding item changes, the experts proposed several modifications.
Of the 22 items of the new IMS H-CA, 13 underwent changes based on
the experts’ comments. For the most part, the modifications applied to
the items consisted of adding or removing some specific parts or
changing words to fit the context of the CA better (e.g., adding “other
species”; "attractive" alternatives became "appealing" alternatives). In
two instances, it was suggested that we should create items framed
positively and negatively to try to access two different dimensions that
the experts took as being erroneously accessed together [e.g., "My re-
lationships with friends and family would become more complicated if
the relationship with my pet ended (e.g., my friends and family really
like my pet)" (original item) and "My relationships with friends and
family would become easier if the relationship with my pet ended (e.g.,
more time to spend with my/my children, etc.)" (added item)]. Table A
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in the Supplementary Materials shows all the items changed based on
the interviewees’ suggestions.

Finally, 16 items were introduced into the original scale based on the
results of the interviews. Thirteen items were newly constructed, two
resulted from the above-mentioned positive/negative framing, and one
was adapted from Miller-Rada’s commitment to CAs scale (Staats et al.,
1996). The new items and the dimensions to which they pertain are
listed in Table 2.

Study 1b – IMS H-CA construct validity

Participants
Data from 402 participants was collected for this study. Null answers,

participants who did not give their consent to participate in the study or
did not respond to the IMS in its entirety, and other answers that were
too standardized or mirrored illogical data (e.g., responding with high
scores to several items of commitment, including those coded inversely,
conveying a contrary and meaningless notion) were removed from the
database. The final sample comprised 248 participants (dropout rate =
38.3%). Participants ranged from 18 to 88 years old (M = 36.58, SD =

Table 1
Experts’ evaluations of the translated version of the IMS H-CA.

Descriptive analyses

​ M (SD) Keep Remove Rewrite Z
I feel satisfied with our
relationship

6.67
(0.82)

83.3 0.0 16.7 2.33 *

My relationship with my pet is
much better than others’
relationships with their
pets.

4.33
(2.34)

33.3 33.3 33.3 0.42

My relationship with my pet is
close to ideal.

6.33
(1.21)

50.0 0.0 50.0 2.12 *

Our relationship makes me
very happy.

6.50
(0.84)

50.0 0.0 50.0 2.26 *

Our relationship does a good
job of fulfilling my needs
for, companionship, etc.

7.00
(0.00)

100.0 0.0 0.0 2.45 *

I find the idea of having a
different pet instead of my
pet very appealing.

4.33
(2.66)

33.3 33.3 33.3 0.45

My alternatives to our
relationship are close to
ideal (getting a different
pet, spending time with
friends or on my own, et
cetera).

4.83
(2.23)

66.7 16.7 16.7 0.97

If I didn’t have my pet, I
would do fine – I would find
another pet.

5.67
(1.97)

50.0 16.7 33.3 1.70

My alternatives are attractive
to me (getting a different
pet, spending time with
friends or on my own, et
cetera)

5.00
(2.76)

66.7 16.7 16.7 0.97

My needs for companionship,
et cetera could be easily
fulfilled with a different pet.

5.50
(1.76)

66.7 16.7 16.7 1.66

I have put a great deal into our
relationship that I would
lose if I no longer had my
pet.

6.17
(0.75)

66.7 0.0 33.3 2.23 *

Many aspects of my life have
become linked to my pet
(recreational activities, et
cetera), and I would lose all
of this if my pet wasn’t my
pet anymore.

6.33
(0.82)

66.7 0.0 33.3 2.23 *

I feel very involved in our
relationship – like I have to
put a great deal into it.

5.17
(1.72)

33.3 0.0 66.7 1.38

My relationships with friends
and family members would
be complicated if I were to
not have my pet anymore.

4.83
(2.99)

50.0 16.7 33.3 0.56

Compared to other people I
know, I have invested a
great deal in my
relationship with my pet.

6.00
(1.26)

83.3 16.7 0.0 2.06 *

I want our relationship to last
for a very long time.

6.83
(0.41)

100.0 0.0 0.0 2.33 *

I am committed to
maintaining my
relationship with my pet.

6.33
(0.82)

83.3 0.0 16.7 2.23 *

I would not feel very upset if
our relationship were to end
in the near future.

6.33
(1.21)

50.0 0.0 50.0 2.12 *

It is likely that I will get a new
pet to replace my pet within
the next year.

3.67
(2.07)

33.3 16.7 50.0 − 0.27

I feel very attached to our
relationship – very strongly
linked to my pet.

6.50
(0.84)

66.7 0.0 33.3 2.26 *

I want our relationship to last
forever.

6.33
(1.21)

66.7 0.0 33.3 2.12 *

I am oriented toward the long-
term future of my
relationship (for example, I
imagine being with my pet
several years from now).

6.33
(0.82)

66.7 0.0 33.3 2.23 *

Note. Values are presented as percentage of experts. rounded to the nearest
decimal point
*p < 0.050

Table 2
New items and respective dimensions.

New Item IM Dimension being
measured

Based on my previous experiences (other animals, friends’
animals, et cetera), the relationship with my companion
animal meets my expectations

Satisfaction

My relationship with my companion animal fulfils my
needs to have company or my needs for companionship,
et cetera (1)

Satisfaction

At this point, surrendering my companion animal would be
the best alternative for me

Alternatives

Replacing my companion animal with another companion
animal would be a good option for me

Alternatives

From my companion animal’s perspective, there are no
better options around me than being with me

Alternatives

If I needed to surrender my companion animal, I could find
options where it would be just as good or better than
with me

Alternatives

If my companion animal needed me to make a large
monetary investment, I would have to surrender it (2)

Investments

My companion animal has more costs associated with it
(monetary, restrictions on my lifestyle, etc.) than
benefits I derive from my relationship with it

Investments

My relationships with friends and family would become
easier if my relationship with my companion animal
ended (e.g., more time to spend with my children, et
cetera) (1)

Investments

Surrendering my companion animal, in my opinion, would
be morally wrong

Investments

Surrendering my companion animal would be frowned
upon by the people around me (friends, family,
colleagues, et cetera)

Investments

I already have activities planned with my companion
animal in the short-medium term.

Investments

If I were to surrender my companion animal, I would lose
money that I have invested in it

Investments

I have seriously considered surrendering my companion
animal

Commitment

Whenever my companion animal needs something, I don’t
hesitate to provide it

Commitment

In general, I always try to meet the specific needs of my
companion animal (for example, if it’s a dog, I take it out
for a walk; if it’s a cat, I clean its litter box, et cetera)

Commitment

Note. (1) Items that were built based on mirroring items of the original scale,
creating two opposite items in each case; (2) Item adapted from the Miller-Rada
scale of Commitment to CAs (Staats et al., 1996)
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14.35), most of them identified as female (57.7%), were college grad-
uates (44.0%), non-religious (53.6%), or permanently employed
(55.2%), and were living in an apartment (64.9%). These and other
sociodemographic data can be seen in Table B of the Supplementary
Materials.

Instruments

Investment model scale adapted to the human-companion animals re-
lationships (IMS H-CA). The new version of the IMA H-CA has a total of
38 items rated on 7-point rating scales (1 = Strongly disagree to 7 =

Strongly agree). Relationship satisfaction was assessed with seven items:
five from the IMS H-CA (e.g., “I am satisfied with my relationship with
my companion animal”) and two new items (e.g., “My relationship with
my companion animal fulfils my needs to have company or my needs for
companionship, etc.”). Quality of alternatives was assessed using nine
items: five from the IMS H-CA (e.g., “Other pets I could have (replacing
my current pet) are very appealing to me.”) and four new items (e.g.,
“Replacing my pet with another pet would be a good option for me.”).
Investments were assessed with 12 items: five from the IMS H-CA (e.g., "I
have invested a lot in the relationship with my pet, and I would end up
losing all that if this relationship ended") and seven new items (e.g., "If I
gave up my pet, I would lose money that I invested in it."). Finally,
commitment was measured using 10 items: seven from the IMS H-CA (e.
g., "I am committed to maintaining the relationship with my pet") and
three new items (e.g., "Whenever my pet needs something, I do not
hesitate to provide it.").

Procedure
This study was conducted in agreement with the Ethics Guidelines

issued by Iscte - Instituto Universitário de Lisboa’s Ethics Board. Data
was collected through an online questionnaire created in Qualtrics and
sent to participants through social networks (e.g., Facebook) and
messaging applications (e.g., WhatsApp). Prospective participants were
invited directly, through posts shared on Facebook and WhatsApp, or
through the mailing lists of entities associated with this research project
(e.g., animal welfare organizations). Participants who had CAs were
invited to take part in a study aimed at understanding H-CA relation-
ships. To take part in this study, participants had to be at least 18 years
old, fluently understand European Portuguese, and have a CA. Partici-
pation was voluntary, had no associated compensation or risk, no false
information or deception was employed, and responses were anony-
mous. Participants were greeted with an informed consent document
upon opening the survey. They were informed about our study and the
researchers’ commitment to maintaining confidentiality and anonymity
of responses. Participants were made aware that they could withdraw
from the study at any time by closing the browser without their re-
sponses being considered for analysis and had to give their consent to
proceed. Participants were asked to provide standard sociodemographic
information (e.g., assigned sex, age, income) followed by questions
about their CA (e.g., "What type of companion animals have you had?"),
and the IMS H-CA. Each participant took, an average, 15 min to com-
plete the questionnaire. At the end of the study, participants had a short
open question where they could leave their feedback regarding the
participation or the study at large.

Data analytic plan
Exploratory factor analyses with a Principal Axis Factoring method

were used. As previous research indicates that the IMS constructs are
correlated (Rusbult et al., 1998; Tran et al., 2019), the analyses were
conducted using an oblique rotation (Promax). Loadings greater than
0.35 were considered adequate in deciding the distribution of items per
factor. Items with loadings lower than 0.35 in any factor were discarded.
Items loading highly on both factors (e.g., > 0.35) were also discarded
for ambiguity.

Results
Table 3, shows the descriptive analyses of the items in this new

version of the IMS H-CA, including those later removed during the factor
analysis.

Factorial analysis. Given the large number of items used in this study,
the subsequent factor analysis was segmented and conducted using a
different exploratory factor analysis per dimension, a strategy similar to
the one used to develop the original IMS (Rusbult et al., 1998). The
statistical information concerning these analyses is presented in Table D
of the Supplementary Materials.

The factor analysis concerning the items on the relationship satis-
faction dimension presented a two-factor structure explaining 57.65% of
the total variance (KMO = 0.86). This first analysis showed two
ambiguous items (i.e., items 4 and 5). The final structure presented a
one-factor solution explaining 53.20% of the total variance, with item
loadings ranging from 0.40 to 0.80.

Concerning the quality of alternatives dimension, the factor analysis
revealed a structure with three factors, explaining 55.79% of the total
variance (KMO = 0.70), with loading ranging from 0.12 to 0.87. With
ambiguous items removed (10, 17, and 18), the structure was still
composed of two factors, and so a one-factor structure was forced. This
final structure explained 43.74% of the total variance (KMO = 0.70),
with loadings ranging from 0.48 to 0.65.

Regarding the investment size dimension, the first structure had
three factors, explaining 54.04% of the total variance (KMO = 0.80),
with loadings ranging from 0.38 to 0.81. After removing ambiguous and
other anomalous items (4, 5, 23, 24, 25, and 28), the investment size
dimension presented a final structure with only one factor, explaining
52.62% of the total variance (KMO = 0.82), and with loadings ranging
from 0.51 to 0.82.

As for the commitment dimension, the first structure presented two
factors, explaining 53.48% of the total variance (KMO = 0.84), with
loadings ranging from 0.29 to 0.99. By removing the ambiguous items
(37 and 38), we obtained a final one-factor structure explaining 46% of
the total variance (KMO= 0.83), and with loadings ranging from 0.49 to
0.77.

A final exploratory factorial analysis with promax rotation was car-
ried out with all the remaining items from the previous procedures. The
first analysis revealed a factor structure with six factors, explaining
60.63% of the total variance (KMO = 0.85). Three items (2, 7, and 11)
were then removed because they had loading values less than 0.35 on all
factors (items 2 and 7) or greater than 0.35 on at least two factors (item
11). The subsequent analysis revealed a four-factor structure (forced
extraction) that explains 54.38% of the total variance (KMO = 0.85),
with loadings ranging from 0.43 to 0.94. Table 3 shows the values for the
loadings of each item in each of the factors present in the pattern matrix
of the last analysis described, as well as the eigenvalues and Cronbach’s
alphas of the final factors.

Finally, the dimensions obtained in these analyses were assembled
by averaging the values of the items loading into each factor. The inter-
factor correlations, as well as their mean and standard deviation, are
shown in Table 4. Our lowest correlation was 0.32, thus presenting, at a
minimum, moderate correlations across the board (Cohen, 1992).

Discussion of Study 1
In this first study, we adapted the Portuguese version of the IMS scale

(Rodrigues and Lopes, 2013) to the context of CAs. We compared and
refined its items with the ones from the Baker et al. (2016) adaptation.
Afterward, we determined the scale’s content validity by interviewing
experts who analyzed our IMS H-CA. This resulted in the transformation
of old and the creation of new items. The original scale definitions
informed these new items specifically adapted to the CA context and
suggested by the experts. Translating, constructing new items, and
refining the original items using expert interviews are novel procedures
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Table 3
Descriptive analysis of the items present on the IMS adapted to the CA context -
Study 1b.

Items Descriptive

​ N M SD S SE
S

K SE
K

1) I am satisfied with my
relationship with my
companion animal.

248 6.53 0.78 − 1.77 .16 2.89 .31

2) My relationship with
my companion animal
is much better than
other people’s
relationships with
their companion
animals.

248 4.90 1.48 − 0.55 .16 0.07 .31

3) Based on my previous
experiences (other
animals, friends’
animals, etc.), the
relationship with my
companion animal
meets my
expectations.

248 6.20 1.09 − 1.54 .16 2.23 .31

4) If my companion
animal needed me to
make a large monetary
investment, I would
have to surrender it.
(R)

248 6.09 1.56 − 1.88 .16 2.76 .31

5) My companion animal
has more costs
associated with it
(monetary, restrictions
on my lifestyle, et
cetera) than benefits I
derive from my
relationship with it.
(R)

248 6.41 1.15 − 2.64 .16 7.63 .31

6) My relationship with
my companion animal
fulfils my needs to
have company or my
needs for
companionship, et
cetera

248 6.13 1.16 − 1.56 .16 2.50 .31

7) The relationship with
my companion animal
fulfills my general
needs for
companionship, et
cetera

248 4.75 1.85 − 0.48 .16 − 0.78 .31

8) The relationship with
my companion animal
is close to what I
consider to be ideal.

248 5.83 1.36 − 1.55 .16 2.45 .31

9) The relationship with
my companion animal
makes me very happy.

248 6.33 0.98 − 1.52 .16 1.64 .31

10) Replacing my
current companion
animal, other types or
species of companion
animals I could have
(e.g., cat, dog, bird)
are very appealing to
me.

248 3.07 1.84 0.51 .16 − 0.88 .31

11) At this time,
surrendering my
companion animal
would be the best
alternative for me.

248 1.31 0.90 3.94 .16 17.61 .31

12) If I were not with my
current companion
animal I would be fine,
since I would find
another animal.

248 2.41 1.67 1.02 .16 0.12 .31

Table 3 (continued )

Items Descriptive

13) Replacing my
companion animal
with another
companion animal
would be a good
option for me.

248 1.36 0.99 3.63 .16 14.62 .31

14) I can find
alternatives to the
relationship with my
companion animal
that match or exceed
what I think is ideal for
me (e.g., spending
time with friends,
being alone, et cetera).

248 3.66 1.97 0.20 .16 − 1.10 .31

15) The alternatives to a
relationship with my
companion animal are
appealing to me (e.g.,
spending time with
friends, being alone, et
cetera).

248 3.92 1.87 − 0.10 .16 − 1.09 .31

16) My needs for
companionship, etc.
could easily be met
through a relationship
with a companion
animal other than my
own.

248 2.25 1.54 1.44 .16 1.67 .31

17) From my companion
animal’s perspective,
there are no better
options around me
than for him to be with
me. (R)

248 2.87 1.91 0.76 .16 − 0.58 .31

18) If I needed to
surrender my
companion animal, I
could find options
where he would be just
as well or better off
than with me.

248 3.39 2.03 0.40 .16 − 1.14 .31

19) I have a lot invested
in the relationship
with my companion
animal and would end
up losing almost
everything if this
relationship ended.

248 4.13 2.04 − 0.05 .16 − 1.28 .31

20) Several aspects of my
life are connected to
my companion animal
(recreational
activities, etc.) and I
would lose almost
everything if this
relationship ended.

248 3.23 1.94 0.57 .16 − 0.79 .31

21) I feel very involved
in the relationship
with my companion
animal because I do so
much for my
companion animal.

248 5.06 1.61 − 0.65 .16 − 0.23 .31

22) My relationships
with friends and family
would become more
complicated if the
relationship with my
companion animal
ended (e.g., my friends
and family love my
companion animal
very much).

248 2.59 1.75 0.89 .16 − 0.26 .31

23) My relationships
with friends and family
would become easier if

248 6.22 1.34 − 1.91 .16 3.11 .31

(continued on next page)
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in the IMS domain. To further ensure the psychometric quality of the
IMS H-CA, we determined its construct validity. Results replicated the
dimensions proposed initially in the IMS, with good reliability indexes.
Finally, results also showed that all dimensions were correlated as pre-
dicted by the IM and the IMS (Rusbult et al., 1998).

Although the results of Study 1 are promising for the new IMS H-CA,
they are not without limitations. First the reliability values observed are
slightly below what we would consider “good” (George andMallery,
2003). The lower values observed may be due to a possible heteroge-
neity of item concepts (Tavakol and Dennick, 2011), which is expected
in a scale incorporating new items and being adapted to a new context.
Another limitation was the difficulty in replicating the original structure
of the IMS with our scale. This difficulty led to the segmented analyses of
the IM dimensions, which is far from ideal. We attempted to address this
with the final joint analysis. Hence, we conducted a new study, where a
confirmatory factor analysis of the IMS H-CA was performed in a new
sample and where we expected to confirm the original IMS structure.

Study 2

In this study, we tested the factor structure of the IMS H-CA using a
confirmatory factor analysis. We also tested criterion-related validity
(Miller and Lovler, 2016) by comparing the values obtained with the
IMS H-CA with those obtained by pre-existing instruments with which
we would theoretically expect to find correlations. We used the
Perceived Comfort Received from a Pet scale (PCRP; Zasloff, 1996),
which measures the individual’s attachment to their CA by tapping the
perceived comfort received from it. We also used a question previously
employed by Jacobetty and colleagues (2019) in which participants are
asked to indicate how often they consider their CA "a burden or a
weight" in their lives. In the current study, we expect that the greater an
individual’s commitment to their CA, the less likely they are to consider
it a weight or a burden, as well as the greater the perceived comfort
received from the CA.

Scale sensitivity was also analyzed to ensure that our instrument can
be used in the future with the necessary safeguards regarding the dif-
ferences that may arise in the data collected from different participants.
For these analyses, we explored differences according to assigned sex,
species of CA owned, and the duration of the relationship with the CA.

Table 3 (continued )

Items Descriptive

the relationship with
my companion animal
ended (e.g., more time
to spend with my/my
children, et cetera).
(R)

24) In my opinion,
surrendering my
companion animal
would be morally
wrong.

248 6.47 1.17 − 2.86 .16 8.77 .31

25) Surrendering my
companion animal
would be frowned
upon by the people
around me (friends,
family, colleagues, et
cetera).

248 4.11 2.09 − 0.10 .16 − 1.23 .31

26) I already have
activities planned with
my companion animal
in the short-medium
term.

248 3.94 2.01 0.05 .16 − 1.18 .31

27) Compared to other
people I know, I have
invested quite a bit in
my relationship with
my companion animal.

248 4.46 1.71 − 0.20 .16 − 0.65 .31

28) If I were to surrender
my companion animal,
I would lose money
that I have invested in
it.

248 2.00 1.63 1.61 .16 1.54 .31

29) I wish for the
relationship with my
companion animal to
last for a long time.

248 6.72 0.75 − 3.87 .16 19.39 .31

30) I have seriously
considered
surrendering my
companion animal.
(R)

248 6.71 0.94 − 4.18 .16 18.74 .31

31) I am committed to
maintaining the
relationship with my
companion animal.

248 6.67 0.77 − 3.17 .16 13.76 .31

32) I would not be too
affected if the
relationship with my
companion animal
ended in the near
future. (R)

248 6.49 1.12 − 2.87 .16 8.90 .31

33) During the next year,
I might consider
replacing the
companion animal I
currently have. (R)

248 6.91 0.46 − 6.67 .16 49.23 .31

34) I feel very committed
to the relationship I
have with my
companion animal.

248 6.08 1.47 − 1.91 .16 3.30 .31

35) I want the
relationship with my
companion animal to
last as long as possible.

248 6.75 0.70 − 3.96 .16 21.49 .31

36) I am motivated to
make sure that the
relationship with my
companion animal has
a long-term future
within the expectation
of its species (e.g., I
envision being with
my companion animal
several years from
now).

248 6.71 0.72 − 3.09 .16 11.06 .31

Table 3 (continued )

Items Descriptive

37) Whenever my
companion animal
needs something, I
don’t hesitate to
provide it.

248 6.48 0.86 − 1.62 .16 1.87 .31

38) In general, I always
try to respond to my
companion animal’s
specific needs (for
example, if it’s a dog, I
take it out for a walk; if
it’s a cat, I clean its
litter box, et cetera).

248 6.53 0.79 − 1.88 .16 3.59 .31

Note. Skewness: six items (i.e., 14, 15, 19, 25, 26 and 27) showed a symmetric
distribution, 10 items (i.e., 10, 11, 12, 13, 16, 17, 18, 20, 22 and 28) showed a
positive skew, and 22 items (i.e., 1, 2, 3, 4, 5, 6, 7, 8, 9, 21, 23, 24, 29, 30, 31, 32,
33, 34, 35, 36, 37 and 38) showed a negative skew. Kurtosis: five items (i.e., 2,
12, 17, 21 and 22) presented a mesokurtic distribution, 23 items (i.e., 1, 3, 4, 5,
6, 8, 9, 11, 13, 16, 23, 24, 28, 29, 30, 31, 32, 33, 34, 35, 36, 37 and 38) presented
a leptokurtic distribution, and 10 items (i.e., 7, 10, 14, 15, 18, 19, 20, 25, 26 and
27) presented a platykurtic distribution.
(R) indicates that the item was coded in reverse. S skewness, SE S standard error
of skewness, K kurtosis, SE K standard error of kurtosis
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Method

Participants
Data from 484 participants was initially collected. Null answers,

participants who did not give their consent to participate in the study or
did not answer the IMS H-CA in its entirety, and other answers that
showed patterns or displayed illogical data (e.g., responding with high
scores to several engagement items, including those coded inversely,
conveying a contrary and meaningless notion) were removed from the
database. The final sample comprised 236 participants, i.e., a dropout
rate of 51.24%. Ages ranged from 20 to 69 (M = 40.41, SD = 12.92).
Most participants were female (77.5%), university graduates (48.7%),

Catholic (58.1%), permanently employed (72.0%), and in an apartment
(72.5%) at the time of collection. These and other socio-demographic
data can be seen in Table E in the Supplementary Materials.

Instruments

Investment model scale adapted to CA context (IMS H-CA). For Study 2,
we used the resulting scale from Study 1. This new version of the IMS H-
CA has a total of 24 items, all of them rated on a 7-point rating scale (1=
Strongly disagree and 7 = Strongly agree) (see Study 1, Table 3).

Perceived comfort received from a pet (PCRP). The PCRP scale measures

Table 4
Exploratory factorial analysis of the IMS (final structure of Study 1).

Items Factor Corrected Item-
FactorCorrelation

Commitment Investments Satisfaction Alternatives

1) I am satisfied with my relationship with my companion animal. − 0.05 − .02
0.81

0.07 0.67

3) Based on my previous experiences (other animals, friends’ animals, et cetera), the
relationship with my companion animal meets my expectations.

− 0.10 − 0.04
0.94

0.15 0.71

6) My relationship with my companion animal fulfils my needs to have company or my
needs for companionship, et cetera.

0.08 − 0.01
0.61

− 0.12 0.65

8) The relationship with my companion animal is close to what I consider to be ideal. − 0.03 0.10
0.69

− 0.08 0.68

9) The relationship with my companion animal makes me very happy. 0.23 0.07
0.59

− 0.12 0.74

12) If I were not with my current companion animal I would be fine, since I would find
another animal.

− 0.08 0.10
0.00

0.64 0.52

13) Replacing my companion animal with another companion animal would be a good
option for me.

− 0.15 0.30
− 0.08

0.48 0.35

14) I can find alternatives to the relationship with my companion animal that match or
exceed what I think is ideal for me (e.g., spending time with friends, being alone, et
cetera).

0.08 − 0.09
0.07

0.74 0.59

15) The alternatives to a relationship with my companion animal are appealing to me (e.
g., spending time with friends, being alone, et cetera).

0.17 − 0.14
0.14

0.73 0.58

16) My needs for companionship, et cetera could easily be met through a relationship
with a companion animal other than my own.

− 0.01 0.09
− 0.05

0.51 0.40

19) I have a lot invested in the relationship with my companion animal and would end up
losing almost everything if this relationship ended.

0.08 0.61
− 0.05

− 0.01 0.53

20) Several aspects of my life are connected to my companion animal (recreational
activities, et cetera) and I would lose almost everything if this relationship ended.

− 0.03 0.86
− 0.02

0.09 0.72

21) I feel very involved in the relationship with my companion animal because I do so
much for my companion animal.

0.04 0.60
0.06

− 0.22 0.64

22) My relationships with friends and family would become more complicated if the
relationship with my companion animal ended (e.g., my friends and family love my
companion animal very much).

− 0.06 0.66
− 0.07

0.18 0.47

26) I already have activities planned with my companion animal in the short-medium
term.

0.03 0.58
0.06

0.00 0.55

27) Compared to other people I know, I have invested quite a bit in my relationship with
my companion animal.

− 0.05 0.59
0.12

− 0.01 0.58

29) I wish for the relationship with my companion animal to last for a long time. 0.80 − 0.04
− 0.08

0.08 0.61

30) I have seriously considered surrendering my companion animal. (R) 0.56 − 0.15
0.05

− 0.04 0.46

31) I am committed to maintaining the relationship with my companion animal. 0.80 0.01
0.00

0.07 0.68

32) I would not be too affected if the relationship with my companion animal ended in
the near future. (R)

0.43 0.16
− 0.01

− 0.14 0.47

33) During the next year, I might consider replacing the companion animal I currently
have. (R)

0.53 − 0.11
− 0.01

0.01 0.44

34) I feel very committed to the relationship I have with my companion animal. 0.43 0.12
− 0.02

− 0.10 0.46

35) I want the relationship with my companion animal to last as long as possible. 0.74 0.10
− 0.03

0.04 0.63

36) I am motivated to make sure that the relationship with my companion animal has a
long-term future within the expectation of its species (e.g., I envision being with my
companion animal several years from now).

0.63 0.08
− 0.02

0.02 0.55

Eigenvalue 6.75 2.77
1.85

1.69 -

Cronbach’s Alpha 0.79 0.81
0.86

0.72 -

Note. The values in bold indicate the highest loading value for that particular item in the factor where it was included. The numbers presented before each item refer to
the order in which they were presented during data collection for the current study; (R) indicates that the item was coded in reverse
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attachment through perceived comfort (Zasloff, 1996), with a total of 11
items (e.g., "My companion animal is a source of stability in my life").
Originally rated at only four points, the items were changed to a 7-point
rating scale (from 1= Strongly Disagree to 7= Strongly Agree) to maintain
consistency with the IMS-CA scale. The internal consistency value of this
scale reported by Zasloff was high (α=.85). In the present study, the
internal consistency value obtained was also high (ω =.91).

Perceiving CA as a burden. Participants answered an item adapted from
previous research by Jacobetty et al. (2019). We asked the participants’
agreement level regarding the sentence "Is your pet a burden or a weight
for you?" (from 1 = Never to 7 = Always).

Procedure
This study was conducted in agreement with the Ethics Guidelines

issued by Iscte - Instituto Universitário de Lisboa’s Ethics Board.
Recruitment and data collection followed the same procedure as Study
1b. The participation of each individual took, on average, 15 min. At the
end of the study, participants had a short open question where they
could leave their feedback regarding the participation or the study at
large.

Data analytic plan
Analyses were performed in Mplus (Muthen and Muthen, 2012)

using the maximum likelihood robust (MLR) estimator (Yuan and Ben-
tler, 2000). We also analyzed model fit coefficients (relative and abso-
lute, e.g., CFI and RMSEA) to ensure greater statistical validity of our
findings. We based these analyses on the thresholds proposed in the
literature (i.e., SRMR below 0.10–0.08, RMSEA below 0.08–0.05, and
CFI and TLI indexes above 0.90–0.95) (Cole, 1987; Bentler, 1990; Hu
and Bentler, 1999; Schumacker and Lomax, 2010). To perform the in-
ternal consistency analysis of latent factors, we used the McDonald’s
omega coefficient (ω; McDonald, 1999). Additionally, sensitivity ana-
lyses of the IMS H-CA dimensions were performed using ANOVAs and
t-tests.

Results

Table 6 shows the descriptive analyses of the items of the IMS H-CA,
including those later removed during the analysis. Once again, the dis-
tributions found for each item were asymmetric. Even so, in most cases,
the mean values aligned with what would be expected. The exception
was item 6, which obtained a very high mean agreement for what is
expected in the quality of the alternatives dimension, and a slightly high
standard deviation of 1.86 showing some dispersion of answers.

Confirmatory factor analysis

In the first analysis, all 24 items of the IMS H-CA were included. The
results indicated that items 6 (quality of alternatives) and 24 (commit-
ment) were possibly problematic for the model under analysis, item 6
lambda was non-significant (p = 0.088), and item 24 lambda was barely
significant (p = 0.029). Additionally, the values obtained for the
adjustment coefficients also proved unsatisfactory, with most of the
values obtained not being within the thresholds proposed by the liter-
ature, χ2(246) = 455.88, χ2/df = 1.85, CFI= 0.86, TLI= 0.84, SMSR=
0.07 and RMSEA= 0.06 [0.05, 0.07]. Therefore, we decided to discard
these items and repeat the analysis.

A new confirmatory factor analysis was run with the remaining 22
items. The measurement errors of items 11 and 12 and items 12 and 16
were correlated. This correlation was added to the model under test due
to the semantic proximity of these items and thus shared measurement
error ["12 - Several aspects of my life are connected to my pet (recrea-
tional activities, etc.), and I would lose almost everything if this rela-
tionship ended." and "16 - I already have activities planned to do with

my pet in the short-medium term."]. Based on the thresholds proposed
by the literature for the adjustment coefficients used, the fit of our data
to the original model (Rusbult, 1980) was good, χ2(201) = 320.81,
χ2/df = 1.60, CFI= 0.91, TLI= 0.90, SMSR= 0.07 and RMSEA= 0.05
[0.04, 0.06]. In general, the loadings (i.e., lambdas) were within the
thresholds of the previous studies (above 0.35), and were all significant
(p < 0.010). Fig. 2 shows the diagram of the model, including all items
kept in the analysis, with their respective loadings and associated errors.

Reliability omega coefficients of latent constructs were as follows:
relationship satisfaction ω = 0.88, investment size ω = 0.79, and
commitment ω = 0.73 reported highly acceptable values. The quality of
alternatives dimension reported a low internal consistency value (ω =

0.56).
The values obtained for each factor were also compared to the

midpoint of the scale (4) using one-sample t-tests. All factors showed
significantly different values from the scale’s midpoint. The dimensions
of relationship satisfaction, t(235) = 47.00, p < 0.001, 95% CI [2.32,
2.53], and commitment (t(235) = 94.91, p < 0.001, 95% CI [2.70,
2.81]) showed values significantly above the midpoint of the scale. In
contrast, the quality of alternatives (t(235)= − 23.79, p< 0.001, 95% CI
[-1.64, − 1.39]) and investment size (t(235) = − 2.17, p = 0.031, 95% CI
[-0.37, − 0.02]) showed values significantly below the midpoint of the
scale.

Scale sensitivity

As previously mentioned, we analyzed the scale’s sensitivity con-
cerning the different demographics of interest. The correlations between
age and relationship duration and the dimensions of the IMS H-CA are
presented in Table 5. We did not find any sensitivity issues related with
relationship duration, which speaks to the robustness of our instrument.
With regard to the age variable, we could only find a significant
(negative) correlation with the dimension of investment size.

For the remaining variables used in these sensitivity analyses, we
performed ANOVAs and independent samples t-tests. Detailed results of
these analyses and descriptive statistics are included in Table 8. Starting
with education, participants who reported having less than a high-
school education (n=4) or other education than those specified (n=1)
were removed before conducting the ANOVA. The results show a sig-
nificant difference in the investment size dimension (F(2, 228) = 4.11, p
= 0.018), the only dimension where education appeared to have yielded
differences. The higher-education group reported higher mean values in
this dimension.

Regarding the analyses with income level, participants who reported
having a net monthly income higher than 5000€ (n=4) were removed
due to lack of participants. The ANOVA results revealed significant
differences in three distinct dimensions: relationship satisfaction (F(3,
226) = 3.37, p = 0.019), quality of alternatives (F(3, 226) = 3.90, p =
0.010), and investment size (F(3, 226) = 3.70, p = 0.013). Post-hoc
comparisons using the Bonferroni adjustment revealed a significant
difference between the second income group (581–999€) and the fourth
(2000–4999€) for relationship satisfaction (p = 0.016), where the sec-
ond income group scored significantly higher (M = 6.56 vs. M = 6.06).
For the quality of alternatives dimension, the same income groups
differed again (M= 2.21 vs.M= 2.77, p= 0.044). In the investment size,
the significant difference found was between the first group (<=580€)
and the fourth (2000–4999€) (M = 4.48 vs.M = 3.33, p = 0.006). These
results indicate that IMS dimensions are not completely independent of
income level.

In the analyses regarding the CA type, we could only compare the
participants who mentioned having dogs or cats since the number of
participants with any other type of CA was small and/or did not
discriminate which CA they had. No significant differences were found
between species for the relationship satisfaction, the quality of alter-
natives, or commitment (p >0.529). However, the investment size
dimension proved to be significantly different between species, with
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dogs scoring significantly higher (M= 4.01 vs.M= 3.51, t(211)= 2.767,
p = 0.006, 95% CI [0.14, 0.86]).

Finally, we also compared responses between participants of
different assigned sex. We found significant differences for the di-
mensions of relationship satisfaction (t(234) = − 2.817, p = 0.005, 95%
CI [-0.53, − 0.10]) and quality of alternatives (t(234)= 3.474, p= 0.001,
95% CI [0.22, 0.81]). Women reported higher values of satisfaction (M
= 6.50 vs. M = 6.16), while men obtained higher average values in the
alternatives dimension (M = 2.89 vs. M = 2.37).

Criterion-related validity

Criterion-related validity was analyzed through the correlations be-
tween the IMS H-CA dimensions and two of the variables the literature
predicts as related to CA commitment (perceived comfort received from
CA and considering CA as a weight/burden). The results of these ana-
lyses are also presented in Table 5.

The analyses concerning the association between the dimensions of
the IMS H-CA and PCRP proved significant and in the expected direc-
tion. Therefore, the dimensions of the new IMS H-CA are associated with
the results of perceived comfort received from a CA. Regarding the
perception of CA as a burden, only the relationship satisfaction (r = -
0.32, p < 0.001) and commitment (r = - 0.19, p = 0.042) dimensions
were significantly correlated with this variable, with both investment
size (r = - 0.10, p = 0.083) and quality of the alternatives (r = 0.12, p =
0.223) yielding non-significant correlations.

Discussion of study 2

In this study, we ran a CFA on the IMS H-CA and the results

Fig. 2. IMS-CA confirmatory factorial model with loadings and measurement errors (standardized coefficients). Note: Satis. = Relationship Satisfaction; Alts. =
Quality of Alternatives; Invs. = Investment Size; Comp. = Commitment Level.

Table 5
Descriptive statistics and inter-factor correlations for study 1.

Correlations

​ M (SD) 1 2 3 4
1. Commitment 6.63 (0.58) - ​ ​ ​
2. Investments 3.90 (1.33) 0.32** - ​ ​
3. Satisfaction 6.20 (0.87) 0.52** 0.35** - ​
4. Alternatives 2.72 (1.13) − 0.30** − 0.35** − 0.32** -

*p < 0.050, **p < 0.010
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Table 6
Descriptive analysis of the items present on the IMS adapted to the CA context -
Study 2.

Items Descriptive

​ N M SD S SE
S

K SE
K

1) I am satisfied with my
relationship with my
companion animal.

236 6.66 0.77 − 2.51 .16 6.20 .32

2) The relationship with
my companion animal
is close to what I
consider to be ideal.

236 6.14 1.16 − 1.56 .16 2.17 .32

3) The relationship with
my companion animal
makes me very happy.

236 6.61 0.77 − 2.07 .16 3.80 .32

4) My relationship with
my companion animal
fulfils my needs to
have company or my
needs for
companionship, etc.

236 6.36 1.02 − 1.81 .16 3.24 .32

5) Based on my previous
experiences (other
animals, friends’
animals, etc.), the
relationship with my
companion animal
meets my
expectations.

236 6.35 1.05 − 1.81 .16 2.84 .32

6) I can find alternatives
to the relationship
with my companion
animal that match or
exceed what I think is
ideal for me (e.g.,
spending time with
friends, being alone,
etc.).

236 4.89 1.86 − 0.61 .16 − 0.58 .32

7) If I were not with my
current companion
animal I would be fine,
since I would find
another animal.

236 2.95 1.87 0.55 .16 − 0.89 .32

8) The alternatives to a
relationship with my
companion animal are
appealing to me (e.g.,
spending time with
friends, being alone,
etc.).

236 4.13 1.95 − 0.23 .16 − 1.01 .32

9) Replacing my
companion animal
with another
companion animal
would be a good
option for me.

236 1.21 0.67 3.93 .16 16.23 .32

10) My needs for
companionship, etc.
could easily be met
through a relationship
with a companion
animal other than my
own.

236 1.66 1.16 1.83 .16 2.59 .32

11) I have a lot invested
in the relationship
with my companion
animal and would end
up losing almost
everything if this
relationship ended.

236 4.31 1.97 − 0.13 .16 − 1.10 .32

12) Several aspects of my
life are connected to
my companion animal
(recreational
activities, etc.) and I
would lose almost

236 3.25 1.99 0.48 .16 − 0.97 .32

Table 6 (continued )

Items Descriptive

everything if this
relationship ended.

13) I feel very involved
in the relationship
with my companion
animal because I do so
much for my
companion animal.

236 4.93 1.86 − 0.58 .16 − 0.71 .32

14) My relationships
with friends and family
would become more
complicated if the
relationship with my
companion animal
ended (e.g., my friends
and family love my
companion animal
very much).

236 2.46 1.85 1.13 .16 0.18 .32

15) Compared to other
people I know, I have
invested quite a bit in
my relationship with
my companion animal.

236 4.22 1.89 − 0.13 .16 − 0.99 .32

16) I already have
activities planned with
my companion animal
in the short-medium
term.

236 3.68 1.98 0.20 .16 − 1.07 .32

17) I wish for the
relationship with my
companion animal to
last for a long time.

236 6.82 0.57 − 3.46 .16 11.72 .32

18) I am committed to
maintaining the
relationship with my
companion animal.

236 6.81 0.57 − 3.58 .16 14.83 .32

19) I would not be too
affected if the
relationship with my
companion animal
ended in the near
future. (R)

236 6.74 0.83 − 4.07 .16 17.50 .32

20) During the next year,
I might consider
replacing the
companion animal I
currently have. (R)

236 6.92 0.37 − 5.84 .16 37.58 .32

21) I feel very committed
to the relationship I
have with my
companion animal.

236 6.37 1.24 − 2.31 .16 5.29 .32

22) I want the
relationship with my
companion animal to
last as long as possible.

236 6.89 0.45 − 4.67 .16 23.57 .32

23) I am motivated to
make sure that the
relationship with my
companion animal has
a long-term future
within the expectation
of its species (e.g., I
envision being with
my companion animal
several years from
now).

236 6.75 0.67 − 2.91 .16 7.82 .32

24) I have seriously
considered
surrendering my
companion animal.
(R)

236 6.87 0.64 − 5.90 .16 36.88 .32

Note. Skewness: four items (i.e., 8, 11, 15 and 16) showed a symmetric distri-
bution, five items (i.e., 7, 9, 10, 12 and 14) showed a positive skew, and 15 items
(i.e., 1, 2, 3, 4, 5, 6, 13, 17, 18, 19, 20, 21, 22, 23 and 24) showed a negative
skew. Kurtosis: two items (i.e., 6 and 14) presented a mesokurtic distribution, 15
items (i.e., 1, 2, 3, 4, 5, 9, 10, 17, 18, 19, 20, 21, 22, 23 and 24) presented a
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confirmed the IM structure and the correlation pattern between the di-
mensions of the IMS H-CA in the expected directions. Although the main
dimensions of the IMS H-CA showed high internal consistency values,
we obtained a low internal consistency value for the quality of alter-
natives dimension (ω = 0.56). This result was a surprise since the same
items initially used in the present study obtained a more satisfactory
internal consistency value in study 1 (α = 0.72). Differences between
samples or even the reordering of the items are possible explanations for
this phenomenon. Still, as we will argue later, this value indicates a need
to develop further work on this dimension and requires caution in
interpreting the values obtained by this subscale.

Also, we obtained criterion-related validity using two constructs
with a theoretical proximity to the dimensions of the IMS H-CA. All
dimensions of the IMS H-CA were significantly correlated with the
dimension of comfort coming from the CA (Zasloff, 1996) in the desired
directions. For example, the dimension of quality of alternatives showed
a negative correlation with perceived comfort received from a CA (the
higher the perceived comfort, the less likely I am to perceive alternatives
of quality compared to my current CA). In the case of perceiving the CA
as a weight/burden, the IMS-CA dimensions should have been equally
significantly correlated with this variable, which was not the case. The
lack of significance in the correlations with investment size and quality
of alternatives may be due to the difficulty in interpreting and assessing
these dimensions considering this new context. Indeed, when comparing
the average results attained with each subscale with the scale’s

midpoint, only the investment size dimension (which typically shows
values above the scale’s midpoint) did not follow what would be ex-
pected based on the literature (Baker et al., 2016; Rusbult et al., 1998).
As such, it is clear that not all IM dimensions can easily and fully
translate into the CA context.

The analyses concerning the scale’s sensitivity were also within our
expectations. Not all dimensions of the IMS proved to be indifferent to
the demographic components of the sample, as seen above. Income level
reported a difference between groups in three dimensions of the IM.
Given all the costs associated with keeping a CA, the results related to
the investment size are to be expected, since the same absolute value of
an investment will be perceived differently according to its relative
weight in the individual’s purchasing power (i.e., spending $200 per
month on a CA is a greater strain on an individual with a monthly in-
come of $2000 than one with $4000). The results concerning relation-
ship satisfaction and quality of the alternatives may once again be
related to the hypothetical greater instrumentalization of CA by in-
dividuals with higher incomes. By having a larger amount of money at
their disposal, individuals may believe they can more easily replace a CA
if they so wish. It might also tie back to the amount of time they spend
away from their CA due to professional commitments, so future studies
will have to delve deeper into this relation. The CA type also proved
relevant for the investment size variable. This result may be explained
by the number of investments associated with dog care (e.g., walking,
bathing) that do not exist in the case of cats. The differences in partic-
ipants’ education levels may be explained by a hypothetical instru-
mentalization of CAs from the point of view of individuals with more
education. Still, more research will be needed to explain this effect
specifically.

Additionally, the participant’s assigned sex also appears to affect the

leptokurtic distribution, and 10 items (i.e., 7, 8, 11, 12, 13, 15 and 16) presented
a platykurtic distribution.
(R) indicates that the item was coded in reverse. S skewness, SE S standard error
of skewness, K kurtosis, SE K standard error of kurtosis

Table 7
Descriptive statistics and inter-factor correlations for study 2.

Correlations

​ M (SD) 1 2 3 4 5 6 7 8
1. Commitment 6.76 (0.45) - ​ ​ ​ ​ ​ ​ ​
2. Investments 3.81 (1.36) 0.26*** - ​ ​ ​ ​ ​ ​
3. Satisfaction 6.42 (0.79) 0.54*** 0.37*** - ​ ​ ​ ​ ​
4. Alternatives 2.49 (0.98) − 0.31* − 0.37*** − 0.33** - ​ ​ ​ ​
5. Age 40.41 (12.92) − 0.02 − 0.13* − 0.05 0.09 - ​ ​ ​
6. Relationship Duration 78.72 (52.87) − 0.03 − 0.06 − 0.01 − 0.03 0.08 - ​ ​
7. Comfort Coming from the CA 5.93 (1.03) 0.39*** 0.54*** 0.61*** − 0.34*** − 0.17* 0.03 - ​
8. Burden 1.48 (0.72) − 0.19* − 0.10 − 0.32*** 0.12 − 0.11 − 0.05 − 0.25** -

Note. Age was coded in years, while Relationship Duration was coded in months
*p < 0.050, **p < 0.010, *** p < 0.001

Table 8
Scale sensitivity analyses and descriptive statistics.

Investment Model Variable

​ ​ M (SD) / Statistical Difference Test
Demographic Variable n Satisfaction Alternatives Investments Commitment
Education Level ​ F (2, 228) = 2.27 F (2, 228) = 1.85 F (2, 228) = 4.11* F (2, 228) = 2.27
Highschool 69 6.57 (0.58) 2.33 (1.03) 4.18b (1.50) 6.77 (0.45)
Bachelor’s Degree 115 6.41 (0.80) 2.61 (0.96) 3.68 a (1.29) 6.77 (0.39)
Graduate School 47 6.26 (0.79) 2.47 (0.89) 3.52 a (1.26) 6.69 (0.57)
Companion Animal ​ t (211) = 0.01 t (211) = - 0.19 t (211) = 2.77** t (211) = - 0.63
Dog 115 6.41 (0.81) 2.49 (0.93) 4.01 (1.30) 6.73 (0.49)
Cat 98 6.41 (0.82) 2.52 (0.99) 3.51 (1.33) 6.77 (0.43)
Monthly Income Level ​ F (3, 226) = 3.37* F (3, 226) = 3.90* F (3, 226) = 3.70* F (3, 226) = 1.33
< = 580€ 27 6.54 ab (0.67) 2.21 ab (0.90) 4.48 b (1.45) 6.80 (0.23)
581–999€ 64 6.56 b (0.71) 2.21 b (0.98) 3.87 ab (1.37) 6.83 (0.32)
1000–1999€ 105 6.44 ab (0.71) 2.61 ab (10) 3.82 ab (1.32) 6.75 (0.50)
2000–4999€ 34 6.06 ac (1.12) 2.77 ac (0.9) 3.33 ac (1.25) 6.65 (0.54)
Assigned sex 236 t (234) = - 2.82** t (234) = 3.47*** t (234) = 0.33 t (234) = − 1.80
Male 53 6.16 (0.94) 2.89 (0.98) 3.86 (1.32) 6.66 (0.60)
Female 183 6.50 (0.73) 2.37 (0.95) 3.79 (1.38) 6.79 (0.39)

Notes: means with different subscripts are significantly different, p < 0.050.;
*p < 0.050, **p < 0.010, *** p < 0.001
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IM variables applied to CAs, specifically relationship satisfaction and
quality of alternatives. This goes against what would be expected ac-
cording to the literature, which reported no differences between genders
in this topic (Herzog, 2007). This conflicting finding warrants further
work, ideally applying a personality measurement and a more balanced
sample.

Notwithstanding these observations, no demographic variable
revealed an effect on all dimensions of the model, which indicates that
each component is susceptible to different types of characteristics of the
participants and that the scale as a whole does not present difficulties
with any particular demographic characteristic.

General discussion

This paper aimed to validate the IMS H-CA, an adaptation of the
Investment Model Scale (IMS) (Rusbult et al., 1998) into the context of
H-CA relationship. To this end, we conducted two studies. In Study 1,
based on the Portuguese version of the IMS (Rodrigues and Lopes,
2013), we adapted this scale items to mirror the human-companion
animal relationships context. We reworked this version of the IMS
H-CA in the light of the Baker et al. (2016) version. Experts evaluated
this scale to determine its content validity. Based on the experts’ in-
terviews, the scale underwent changes to the items already included and
was added with new items. Construct validity was also determined. In
Study 2, the construct validity of the resulting IMS H-CA was obtained
via confirmatory factorial analysis, and the analysis of its sensitivity and
criterion-related validity was also performed. Regarding
criterion-related validity, the IMS H-CA proved to be a good predictor of
levels of perceived comfort received from a CA (PCRP; Zasloff, 1996)
and perceiving the CA as a weight/burden (Jacobetty et al., 2019).
Finally, regarding scale sensitivity not all dimensions of the IMS H-CA
proved to be indifferent to the demographic characteristics of our
sample, with assigned sex, income and education giving rise to some
differences in the ways participants scored in each dimension of the
scale.

Our work makes a relevant contribution to the existing literature.
This is the first time the IMS has been validated into the context of H-CA
relations. Additionally, to our knowledge, no instrument attempting to
measure an individual’s commitment to their CA had been previously
validated into European Portuguese. The validated IMS H-CA comprises
of a 22-item instrument (five for relationship satisfaction, four for
quality of alternatives, six for investment size, and seven for commit-
ment), and the four dimensions proved to be significantly correlated in
the expected directions as proposed by the IM (Rusbult et al., 1998). In a
nutshell, this scale can be used by researchers and professionals focusing
on H-CA relationships to examine the correlates of commitment and the
impact of higher (v. lower) commitment on relationship maintenance.
Any of the subscales can also be used as a stand-alone in different con-
texts (e.g., using the relationship satisfaction scale as a follow-up after
the recent adoption of an animal), thus creating several possible com-
binations that can be applied to a wide range of contexts.

Limitations

The IMS-CA is not without limitations. One of the major limitation of
the IMS H-CA was the quality of the alternatives dimension, reporting a
rather unsatisfactory internal consistency value in Study 2. We must
agree with Rauktis and colleagues’ (2021) argumentation that some of
the dimensions of the IMS (Rusbult et al., 1998) might prove inadequate
to the context of CAs, without guarantee of construct validity. Besides
the implications in theoretical terms of the lack of adjustment of this
dimension (it is an essential component of the IM), these results may call
into question the use of our instrument, or at least of the subscale
referring to the quality of alternatives. There are some ways to proceed
concerning this dimension. First, repeating the analysis, since the con-
fidence interval for McDonald’s omega (ω) obtained in Study 2 includes

acceptable values at its upper limit ([0.41, 0.70]), indicating the possi-
bility of obtaining distinct values with a different sample.

Another possible solution would be to remove this dimension alto-
gether in the IM’s applications to CAs. Several experts mentioned that
this dimension had a rather difficult adaptation into the CA context since
the alternatives available for a romantic relationship would not work
like those considered for a CA. It was repeatedly mentioned that the
most logical alternative in this H-CA context would be to be alone, an
idea that, although foreseen by the original model (Rusbult et al., 2006;
Agnew, 2009), is not discriminated in an isolated way in any item, only
being included in items that mention examples of alternatives to the
"current relationship." In addition, the experts mentioned that the scale
was not prepared to measure intentions to exchange the CA for an ani-
mal of another species, as the CA does not represent a problem, but the
characteristics inherent to the species (e.g., having to walk a dog may be
a conditioning factor for an individual with motor problems, no matter
how well-behaved their dog may be). However, our attempts to include
items that merely mentioned the act of giving up the animal (rather than
replacing it) or these questions about the species specificities of the CA
obtained unsatisfactory psychometric values, leading to their removal
still during Study 2. Further research will need to be developed on the
implications of removing an entire component from the model and its
effects on the quality of the data obtained by the IMS.

Additionally, the gender distribution of the participants in our
studies is a possible limitation. The literature indicates that no signifi-
cant gender differences are expected in the type of variables we set out
to measure with our instrument (Herzog, 2007). However, when
measuring the scale’s sensitivity in Study 2, we found significant gender
differences for two of the four IMS components. Therefore, our instru-
ment presents an apparent sensitivity to the participant’s gender. This
point should be worked out in future research projects to reach more
conclusive results, perhaps with a more heterogeneous sample.

Finally, and given the voluntary nature of our data collections, the
missing data patterns in our samples are likely to be not entirely at
random. It is possible that we have many participants with high internal
motivations to participate in this study (e.g., having a deep bond with
their CA and feeling highly motivated to express their opinion), while
missing data is attributable to participants that do not share this moti-
vation. Future work should replicate our findings, using samples with a
more heterogeneous sample of participants (e.g., controlling for the role
of primary vs. secondary caretaking of the companion animal). Ideally,
future studies could also resort to longitudinal designs, granting them
the ability to closely manage their samples and further test our instru-
ment (e.g., using a test-retest measure).

Future research

It should be noted that the work needed to be carried out concerning
the IMS H-CA is not yet complete. The most immediate need is to explore
in more detail the dimension of the quality of alternatives, both in the
IMS H-CA and in applications of IM to this context. In this sense,
developing work specifically on this subscale will be highly relevant,
mainly if it again includes an expert evaluation process.

Additionally, as mentioned above, it will be necessary to explore in
more detail the specificities of each subscale and their relationships with
other theoretical variables and the participants’ sociodemographic
variables. As an example, directly applying the Miller-Rada scale (Staats
et al., 1996) to a population with different types of animals (besides dogs
and cats) and a more balanced distribution regarding the assigned sex of
the participants would allow us to draw much more secure conclusions
regarding this new version of the IMS.

Furthermore, it would be interesting to look into the usage of the IM
and IMS-CA with different samples and study designs. Our samples were
comprised of voluntary participants measured only once, but results
could be different with paid participants and/or a longitudinal design.
Such data would greatly enrich our understanding of H-CA
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relationships.
Finally, it will be essential to develop a reduced version of our in-

strument, similar to what was done in validating the IMS in Portuguese
(Rodrigues and Lopes, 2013). If further research is developed to better
understand the adjustment of the quality of the alternatives to the
context of CAs, the best option will be to start from the instrument that
already includes these findings. Otherwise, using our functional and
validated instrument is a satisfactory option.

Conclusion

Commitment has been used for over 40 years as one of the basic
concepts explaining the longevity of any relationship. After several ap-
plications to various contexts, we leave one more contribution to weigh
on applying this concept to our domestic companions of other species.
The IM is still an extremely up to date model with variables that, with
greater or lesser success, seem to apply to CAs. We believe that the in-
strument we have developed, although not without reservations, is a
helpful contribution to the field and the subject, allowing us to study the
commitment variable in a much more reliable way.
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