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Abstract

Pet attachment is a phenomenon widely studied in various cultures, but little attention has been devoted

to whether it varies across cultures. This topic requires a valid invariant instrument to measure pet attachment.

Thus, the aim of this study was cross-cultural examination of the Lexington Attachment to Pets Scale (LAPS). A total
of 906 respondents from India, Italy, Poland, and Russia took part in the study. The initial version of LAPS has 23 items
and three factors: General attachment, People substitution, and Animal rights/welfare. We expected that (1) LAPS
retains its structure across the four countries studied, and that (2) the level of pet attachment varies from country

to country. The confirmatory factor analysis did not support the original three-factor structure in all the countries,
with specific deviations from the initial structure in each participating country. After many iterations, we decided

to investigate a new optimal structure of LAPS. The final one-factor model consisted of eleven items was supported,
and this modification was labelled the Brief Lexington Attachment to Pets Scale (B-LAPS). B-LAPS had high omega
internal consistency (0.84-0.88), and has demonstrated configural, full metric, and partial scalar measurement invari-
ance across countries. It was shown that the highest score in pet attachment was found in Poland, followed by India,
Italy, and Russia. Future research is needed to further validate the external validity of B-LAPS and assess its usefulness
in research, animal-assisted therapy, and education.
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Background

Pets as companions have long been a part of the life of
modern people. Pet ownership has increased significantly
during the past three decades globally, with more than
half of people internationally having at least one pet [4].
The passion for pets implies the existence of attachment
to them although ownership and attachment are not
completely synonymous. Pet attachment (PA) includes
affective ties that pet owners feel; it is an emotional bond
to pets, manifesting in care of them, willingness to spend
money and other resources on them, and missing them
in the case of separation from them or death [34, 61, 88].

Although PA is considered in different ways [6, 17, 28,
34, 38, 63, 72, 89], the Johnson et al. [34] conceptualiza-
tion seems to be most systemic and convincing. Within
the framework of this approach, PA is characterized by
the level of positive affect regarding pets (general attach-
ment), the pets’ ability to replace people (people substitu-
tion), and the willingness of people to provide pets with
social rights (animal rights/animal welfare). In addition,
PA is understood in regard to which biological species
the pet belongs [20, 56]; thus, PA seems to be a multi-
dimensional phenomenon, for many reasons, attract-
ing researchers’ attention. First, animal-assisted therapy,
which is highly effective in solving psychological prob-
lems of a wide range, has become very popular [3, 8, 14,
40]. Secondly, animal rights movements are increasing
all over the world, which also needs careful investigation
into factors associated with animal harm [15, 81-83].
Thirdly, due to current demographic changes, animals are
increasingly seen as a substitute for loved ones or family
members, including children [80].

Over the years, research has accumulated evidence that
PA can have beneficial effects on pet owners (“pet effect”)
in various areas of human positive functioning, such as
emotional state, communication, improving somatic
health, etc. [2, 10, 12, 23, 26, 33, 35, 40, 42, 48, 52-54,
58, 59, 67-69, 71, 75, 84]. Recent studies, however, have
begun to highlight the “dark sides” of having pets, like
unhealthy attachment [5] or pathological pet hoard-
ing [56], in which cases companion animals can develop
behaviors undesirable to the owner (aggression, separa-
tion problems), provoking social tension between pet
owners and non-owners [58, 77]. Some more trends, con-
tradictory in terms of social and personal well-being, are
replacing people with pets [61, 75] and pet parenting (the
investment of money, emotion, and time in companion-
ship with animals) [29, 78-80]. So, in some cases, PA may
aggravate problematic mental health [39, 76]. In sum,
nowadays, it has become widely accepted that PA does
not unequivocally yield benefits, and as a consequence,
it seems imperative that PA should be investigated by
means of recently developed or re-validated tools.
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Pet attachment in the cultural context

Attitudes toward pet ownership are known to vary by
geographic, economic, cultural, and demographic vari-
ables [4, 32, 65, 79]. Whereas gender, age, race, and other
demographic predictors form inconsistent patterns with
PA [6, 44, 47, 66, 70, 71, 74], there is evidence that pet
culture may depend on the prevailing cultural values in
the country as a whole [18, 24]. Although pet owning and
being attached to pets are not synonymous, in the typi-
cal case pets do not appear in the absence of attachment.
Countries differ regarding the percentage of pet own-
ership and preferred types of pets: the USA and Latin
American countries tend to have higher rates of pet own-
ership [16]. Furthermore, the objects of attachment differ,
and pets popular in one culture may not arouse interest
and desire to have them at home in another. Dogs, fol-
lowed by cats, are the most popular pets in Latin Amer-
ica and Poland; in Russia, France, and the USA, people
most often have cats [55]. Pet fish are most popular in
China, and pet birds in Turkey. Some religions also mat-
ter for attitude toward animals, placing a strong emphasis
on the non-harm of animals [57]. We believe that PA is
the foundation of pet culture. To promote cross-cultural
research on PA, it is necessary to ensure that the tools
used in research allow for the comparison of attachment
in different countries, i.e. have cultural invariance. To our
knowledge, none of their existing tools have passed such
a test so far.

Previous adaptations of the Lexington Attachment
to Pets Scale

The Lexington Attachment to Pets Scale (LAPS) is one of
the most popular measurement instruments for the study
of PA [34]. Despite having been developed for work with
cat and dog owners, the tool is also used to study attach-
ment as a general attitude [87], with specific animals (for
example, dolphins) [85], or with animals living in a zoo
[30].

LAPS is a 23-item self-reported questionnaire. It con-
sists of three subscales: eleven-item General attachment
(e.g., “I play with my pet quite often”), seven-item People
substitution (e.g., “I love my pet because it never judges
me”), and five-item Animal rights/welfare (e.g., “Pets
deserve as much respect as humans do”).

Developed in the USA [34], LAPS is widely used in
many countries: Brazil [1, 43, 46], China [42], Croatia
[41], Germany [25, 36], India [80], Italy [64, 73], Mexico
[62], Pakistan [69], Russia [51], and South Africa [13].
In Croatia, Germany, and Italy, the original three-factor
structure of LAPS was kept. In some cases, researchers
modified the scale; in others, they extracted some single
statements from LAPS to use them in a new question-
naire [45].
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Shams et al. [69] extended the four-point Likert scale to
the five-point one. Esterhuyzen [13] obtained a two-fac-
tor structure. Wilshaw [87] modified the scale by adding
seven negative statements. As part of our previous expe-
rience with LAPS in a Russian sample, Nartova-Bochaver
et al. [51] shortened the scale to eight items (LAPS-Short
Form), and identified a four-factor structure, with the fol-
lowing subscales: Closeness to pets, Pets’ rights, Empa-
thy from pets, and Happiness from pets. Thus, for all
its attractiveness to researchers, LAPS is still not stable
in all applications. Perhaps this is caused by the content
of the statements themselves, which do not seem differ-
ent enough to really form a multifactorial structure. For
instance, some items that in the original version belong
to different subscales are semantically close paraphrases:
“I believe my pet is my best friend” from the General
attachment subscale, and “I consider my pet to be a
friend” from the People substituting subscale. Further-
more, some statements appear to be semantically related
to several scales. For example, the item “I feel that my
pet is a part of my family’, which in the original version
was included in the Animal rights subscale, in our opin-
ion, more corresponded to the General attachment sub-
scale, as it emphasizes the closeness of the relationship
with the pet, rather than the desire to equalize the rights
of humans and animals. The inconsistency of the struc-
ture of the original version of the scale can also be seen
in the high cross-correlations of some items with all sub-
scales: for example, the item “My pet understands me”
strongly loaded (A>0.3) on three scales simultaneously
[34, p. 168]. Finally, most items have a pronounced “ceil-
ing effect’] i.e., they are highly skewed, which may lead to
structural inconsistency, especially in the case of multi-
group factor analysis.

Moreover, strict verification of the scale suggests other
shortcomings. Some researchers have noted concep-
tual and psychometric limitations of LAPS [64, 87, 88].
Hence, LAPS focuses on the affective facet of the bond
only, whereas other relevant aspects of the relationship
are not considered. In addition, the relationship with
specific pet species cannot be measured by LAPS, dem-
onstrating non-universality of this tool. Finally, psycho-
metric examination of LAPS has not been systematic: in
most cases, researchers limited their work to the trans-
lation and examination of the reliability of LAPS only,
without evaluation of its validity [41, 46, 62, 64, 73].

Given these criticisms of LAPS, many researchers have
chosen to develop new tools (e.g., 43, 64, etc.]. Follow-
ing our previous useful results on LAPS obtained in the
Russian sample [51], in our opinion, however, a more
constructive option would be the revalidation of the
questionnaire using an international sample. This would
make it possible (1) to compare previously obtained
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results, (2) to revise the concept of PA according to its
contemporary manifestations (3) to prepare a psycho-
metrically sound research instrument, and (4) to com-
pare the PA levels in different countries.

The current study

This study examines the structural validity of LAPS in
India, Italy, Poland, and Russia. These countries have dif-
ferent levels of wealth and represent different cultures
[74]. Research shows that individualism/collectivism,
among all of Hofstede’s dimensions of culture [27], has
the most significant links with general attitudes toward
nature [50]. According to the Inglehart-Welzel values
framework [21], India leans toward traditionalism and
survival, Italy toward secularism and self-expression,
Poland toward traditionalism and self-expression, and
Russia toward secularism and survival. Hence, if we suc-
ceed in developing an invariant scale structure in these
very different countries, it may both result in a reliable
standardized measure and strengthen the validity of the
PA construct.

Methods

Participants and procedure

A total of 906 respondents from India, Italy, Poland,
and Russia took part in the study. The data were col-
lected in 2022 and 2023. The Russian part of the cur-
rent international data were used in a previous study
[51]. Participation was voluntary; the respondents pro-
vided demographic information: age, sex, level of educa-
tion, country of residence, and type of pets. The samples
were not completely equivalent and balanced in terms of
demographic characteristics (see Table 1). In Russia, the
participants were granted an academic credit.

The criteria for inclusion in the sample were: age
18-65 years old, permanent residence in one of the listed
countries, and owning one or more pets. Participants
who did not meet the inclusion criteria or who owned
any type of pet other than dogs or cats were excluded
from the sample. After removing outliers from each sub-
sample (4.5%; based on the Mahalanobis distance crite-
rion at p<0.001) and participants who did not meet the
inclusion criteria (8.1%), the aggregate sample size was
833, with 138 participants in India, with 153 in Italy, with
306 in Poland, and 236 in Russia (see Table 1). According
to the N:q rule of thumb for both exploratory and con-
firmatory factor analyses, which requires 5-10 cases for
each estimated parameter, the Russian and Polish sample
sizes are sufficient, while the Italian and Indian sample
sizes are somewhat smaller than required [37]. However,
a model-free a priori RMSEA-based power analysis [49]
showed that a sample size of N=104 was sufficient to
detect misspecifications of a structure model involving
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Table 1 Description of the samples
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Country N Age Gender Culture GDPin2022  Data collection and language
India 138 Mage: 19.57, SDage:2.81 46.4% men Collectivistic Ind=48) 2.39 pencil-and-paper, in person, in English
T
Su
[taly 153 Mage:26A61, SDage:ZOS 58.8% men Individualistic (Ind=76) 34.16 online via Prolific, in Italian
S
Se
Poland 306 Myge=33.01,5D,5,=1034  85% men Individualistic (Ind=60) 18.23 online (predominantly) and paper-
T and-pencil, via Google Forms, in Polish
Se
Russia 236 Mage:2641, SDage:9.84 24.6% men Collectivistic (Ind=39) 15.35 online, via 1 ka.si service, in Russian
S
Su

Ind Individualism index by Hofstede, GDP Gross Domestic Product per capita (current USD), S/T Secularism/Traditionalism according to Inglehart-Welzel values, Su/Se

Survival/Self-expression according to Inglehart-Welzel values

227 degrees of freedom (which corresponds to the origi-
nal three-factor LAPS model with 23 manifest variables)
at RMSEA effect size of 0.05 on alpha=0.05 with a power
of 80%. Our study’s minimum sample of 138 individu-
als per country provides a power of 0.97 to reject “close
fit” (i.e., RMSEA H0<0.05) when in the real population
there is not-close fit (i.e., RMSEA H1>0.08).

Measures

Initially, we used LAPS in its full original form, including
23 items and three subscales: General attachment, People
substitution, and Animal rights/welfare [34]. The state-
ments are scored on a four-point scale ranging from 0
(strongly disagree) to 3 (strongly agree), with higher scores
indicating higher levels of PA.

Translation of LAPS

With permission from the developers of LAPS, it was
translated into Russian and Polish by native speak-
ers according to ISPOR requirements [86]. After all the
statements were translated back, they were discussed
and edited until a consensus was reached. In Italy, we
used the translation by Riggio et al. [64]. As their ver-
sion referred to dogs and not to pets, for our study, we
replaced the word cane (dog) or cani (dogs) with pet (ani-
male domestico) or pets (animali domestici). In India, the
survey was completed in English.

Analytic strategy

Statistical analysis was carried out using MS Excel and R
(v. 4.2.3) packages semPower (v. 2.1.1) for a-priori power
analyses, MVN 5.9 for assessing multivariate normality,
MBESS 4.9.3 for calculating effect sizes and confidence
intervals, psych 2.3.9 for conducting exploratory fac-
tor analyses and reliability analysis as well as providing
descriptive statistics, lavaan 0.6—16 and semTools 0.5-6

for conducting confirmatory factor analysis and measure-
ment invariance tests, and stats (v. 3.6.2) for performing
analysis of variance. The analysis was carried out in the
following sequence. First, we planned to check the indi-
vidual test items regarding their distributions and inter-
total correlations. Then, the original structure of LAPS in
individual countries was be examined. As we were una-
ble to keep the original structure, we searched for a new
optimal structure. Finally, the measurement invariance
of the original (or modified) questionnaire was be tested
across countries.

Results

Testing statistical assumptions and item analysis

The main sample (N=833) had no missing values. Most
items showed a slight bias towards higher scores and had
a ceiling effect. From this point of view, the most prob-
lematic in all samples were items 14, 19-22. A floor effect
was detected for items 6 and 9 in the Russian sample,
and for item 2 in the Polish one. The maximum possible
scores of items were observed in all samples. In Italy, no
minimum scores were found for items 19, 20, and 22 and
in India for 14—16, 18-20, and 22-23. Multivariate (Mar-
dia’s test) and univariate normality (Anderson—Darling
test) were not met in any sample, p <0.001. Distributions
were mostly negatively asymmetric and leptokurtic. In
terms of the absolute values, the range of skewness and
Pearson’s kurtosis were acceptable to prove normal uni-
variate distribution [19] and did not exceed +2, except
for the Polish sample, in which items 14, 16, 18-23 had
extremely high skewness and kurtosis values.

Under the Classical Test Theory framework, we also
analyzed item difficulty and discrimination indices,
and item-total correlations. The majority of items had
acceptable difficulty (15-85%) in the Russian and Ital-
ian samples, but not in the Indian and Polish ones.
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Discrimination for most items was acceptable (>0.2) [36].
The average inter-total correlations were 0.56, 0.62, 0.23,
and 0.59 for India, Italy, Poland, and Russia, respectively
(see Additional file 1).

Testing the original structure of LAPS in individual
countries

We performed confirmatory factor analysis (CFA) with
the robust maximum likelihood rescaling-based estima-
tor to analyze the original factor structure of LAPS. A set
of commonly used goodness-of-fit indicators was used to
interpret the results: CFI, TLI, RMSEA, and SRMR. CFI
and TLI values exceeding 0.95 indicate a good model fit
[31]. An RMSEA value not greater than 0.06 suggests a
good fit, while SRMR values smaller than 0.08 indicate an
acceptable fit.

In all countries, the original three-factor correlated
model had unacceptable fit indices (Additional file 2,
Model 1), due to high error covariances between items
7-11, 10-12-22, 6-9-20, 19-22, and 3-14 or cross-
correlations of these items with other subscales. After
removing items 3, 6, 7, 12, 22, which contribute the most
noise, the model fit to the data improved significantly in
all samples (Additional file 2, Model 2). In addition, sev-
eral more error covariances between items were found
individually in each sample, especially in Poland and Rus-
sia. However, the removal of these items led to a decrease
in fit indices in other cultures, so this modification was
not approved.

The modified factor structure is as close as possible to
the original LAPS structure and fits well with data from
India and Italy but has poor performance with the Polish
and Russian data. It is important to note that the Hey-
wood case was observed in the Indian structural model
(the covariance matrix was not positive definite), which
may artificially inflate the fit indices. Model 2 has other
limitations as well. First, in all samples, the correla-
tions between the three subscales were too high (India
0.82-0.99; Italy 0.86—0.93; Russia 0.87—0.90, and Poland
0.68-0.87; average correlation 0.86), which presumably
indicates in favor of a unidimensional structure. Sec-
ondly, some items still have poor skewness and kurtosis,
which reduces the accuracy of the model. Thirdly, some
items in Indian and Russian cultures have low loadings on
their subscales (>0.30), reducing their internal reliabil-
ity. This deep analysis forced us to return to exploratory
research to determine the optimal number of subscales in
the available data.

Searching for a new optimal structure of LAPS

The parallel analysis based on principal axis factor analy-
sis and the Velicer MAP criterion were used to determine
the optimal number of factors [11]. Exploratory factor
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analysis using Pearson correlations, MLR estimator, and
oblique rotation was conducted to assign the items to
the extracted factor. Since the Indian and Italian samples
were too small to divide them into separate subsamples
for EFA and CFA, we had to perform both types of analy-
sis on the same data; the Russian and Polish samples were
randomly divided in half: 50% each for the EFA and CFA.
The results of the Kaiser—Meyer—Olkin test for each sam-
ple ranged from 0.87 to 0.92 and had significant Bartlett’s
Test of Sphericity statistics (p <0.001), indicating that the
construction of scales of different variables is suitable for
further analyzing the relationships between variables.

The parallel analysis revealed one factor in the Indian
sample (first three eigenvalues: 8.31, 0.72, 0.66), two fac-
tors in the Italian sample (eigenvalues: 8.76, 0.92, 0.57),
and three factors in the Polish (eigenvalues: 0.97, 1.55,
0.78) and Russian samples (eigenvalues: 7.60, 0.87, 0.77).
Only in the Polish sample was the eigenvalue of the
second factor greater than one (the Kaiser criterion),
indicating that the extraction of multiple factors does
not significantly increase the proportion of variance
explained. According to the MAP criterion, the Indian
and Russian factor structures were unidimensional,
whereas the optimal number of factors for the Italian and
Polish samples was two.

EFA results indicate that the two-factor model does not
optimally describe the data from all four countries: in dif-
ferent cultures, the same items load on different factors;
in certain cultures, some items have low (<0.3) factor
loadings on both factors or load on two factors at once;
the cumulative explained variance did not exceed 0.45 in
any case (see Additional file 3). Similar trends are true for
the three-factor model, in which the third factor included
only two items (7 and 11) related to the presentation of
a pet to others. Taking into account the instability of the
two-factor and three-factor models in different cultures,
and the problems identified during the analysis of the
original factor structure, it was decided to focus on the
unidimensional LAPS model.

According to CFA results, the unidimensional model,
consisting of 23 LAPS items, had a poor fit to the data
(Additional file 2, Model 3). Items 7 and 9 had the low-
est factor loadings across all cultures and were removed
first. Then, based on modification indices, the items
with multiple, high error covariances with other items,
and significant deviations from the normal distribution
were sequentially excluded: 2, 3, 4, 5, 6, 12, 16, 20-22. As
expected, these changes led to significant improvements
in fit across all cultures (Additional file 2, Model 4). The
reversed item 8 (“I think my pet is just a pet”) in the
Indian sample had a relatively low factor loading (0.29),
however, its removal significantly worsened fit indices
in other cultures. Therefore, it was decided to keep it.
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All variances in the model were positive and statistically
significant. Thus, the final one-factor model consisted of
eleven items. Due to this strong shortening of the scale,
the new modification was called the Brief Lexington
Attachment to Pets Scale (B-LAPS; see Additional file 4).

The internal consistency of B-LAPS was assessed with
McDonald’s omega (w) on the full samples (i.e. both CFA
and EFA subsamples in Russia and Poland) and was satis-
factory (>0.7) in all countries [22]. Descriptive statistics
of B-LAPS in the countries studied are shown in Table 2.
Despite the removal of items with deviations from nor-
mality, kurtosis values were still high in the Polish sam-
ple, and the small sample size in both India and Italy led
to a narrowing of the range of values.

Measurement invariance testing across countries

Testing the invariance of B-LAPS across countries was
carried out via Multigroup Confirmatory Factor Analy-
sis (MGCFA). MGCFA contained three assessments of
equivalence with increasing constraints: configural (CFA
model was fitted for each group separately, without any
equality constraints, to test whether the same factorial
structure holds across all groups), metric (factor load-
ings were assumed to be equal across groups), and scalar
(both the factor loadings and intercepts were assumed to
be equal across groups). Evaluation of the invariance was
conducted by the assessment of changes in fit indices:
ACFI and ATLI less than 0.01, ARMSEA less than 0.015,
and ASRMR less than 0.03 [9].

Table 2 Descriptive statistics of B-LAPS across countries
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Table 3 shows that configural invariance was con-
firmed which assumed that the overall factor structure
is identical across countries. The model comparison
test (configural vs. metric) suggested full metric invari-
ance (ACFI= —0.006, ATLI= —0.002, ARMSEA =0.000,
ASRMR=0.026), indicating that factor loadings were
comparable in all countries. However, scalar invari-
ance was not achieved, because all differences in CFI
and TLI values significantly exceeded their thresholds:
ACFI= -0.040, ATLI= -0.032, ARMSEA=0.017,
ASRMR =0.013. Based on modification indices, the inter-
cepts of items 11, 19, and 23 were freed for testing partial
scalar invariance. The intercept partially invariant model
showed a non-significant difference in fit: ACFI=—0.018,
ATLI=0.013, ARMSEA=0.008, ASRMR=0.006. Since
partial scalar invariance was achieved, it allowed the
comparison of scale means across countries.

The magnitude of the latent mean structure differ-
ence of B-LAPS was specified using Cohen’s d, measur-
ing the effect size of differences in means, where d>0.2
is considered as a small effect, d=0.5 is medium, and
d=0.8 <a significant effect (Cohen, 1988). Since the Rus-
sian sample had a smaller factor mean, we fixed its latent
mean at zero and standard deviation at one whereas the
latent means and standard deviations of other groups
were freely estimated. The latent means, compared by a
one-way ANOVA, significantly differed across coun-
tries, F3 g9 =37.05, p<0.001. Post-hoc comparisons
using Tukey’s test showed that Russian respondents had

N Min Max M (SD) SE Me Asymmetry Kurtosis McDonalds
Omega [95%
Cl]
India 138 0,55 3 246 (0.44) 0.04 2.55 -1.25 167 0.84[0.78-0.88]
Italy 153 0.55 3 2.24(0.50) 0.04 2.36 -0.77 0.18 0.88[0.84-0.91]
Poland 306 0 3 2.54(0.49) 0.03 2.68 —243 455 0.87[0.83-0.92]
Russia 236 0 3 2.09 (0.60) 0.04 218 -0.86 0.58 0.86 [0.83-0.89]
SE standard errors, Me Median; McDonald’s omega’s confidence intervals have been estimated through bootstrapping with 1,000 replicates
Table 3 Measurement invariance of B-LAPS across countries (N=_833)
Model X/df CFI TLI RMSEA (90% Cl) SRMR
1. Configural invariance 252.27/176%** 0.971 0.964 0.046 (0.034; 0.056) 0.041
2. Metric invariance 298.46/206%** 0.965 0.962 0.046 (0.036; 0.056) 0.067
A 2-1 46.19/30 —0.006 —-0.002 0.000 0.026
3. Scalar invariance 431.63/236*** 0.925 0.930 0.063 (0.055; 0.071) 0.080
A3-2 133.17/30 —0.040 —-0.032 0.017 0.013
4. Partial scalar invariance @ 364.75/227%** 0.957 0.959 0.054 (0.045-0.063) 0.073
N4-2 66.29/21 —-0.008 —0.003 0.008 0.006

2 freed intercepts of items 11, 19, and 23
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the lowest PA score (M=2.09, SD=0.60), and Polish
respondents had the highest one (M=2.54, SD=0.49,
p>0.001; Cohen’s d=0.84). Italian respondents (M =2.24,
SD=0.50) were more strongly attached to their pets
than Russian respondents (p=0.026; Cohen’s d=0.27),
but less than Indian (M=2.46, SD=0.44, p=0.002,
Cohen’s d=0.47) and Polish respondents (p<0.001;
Cohen’s d=0.61). The means of respondents from
India and Poland were not significantly different
(p=0.422; Cohen’s d=0.17).

Discussion

Examination of the original structure of LAPS

This study was aimed to examine the psychometric prop-
erties of LAPS in four countries varying in economic
development and cultures, namely, in India, Italy, Rus-
sia, and Poland. Despite LAPS being widely used, to our
knowledge, this is the first systematic examination of its
psychometric properties and cross-cultural invariance.
The original scale consisted of 23 items and had a three-
factor structure, with three subscales: General attach-
ment, People substitution, and Animal rights/welfare. In
contrast to expectations, the original three-factor struc-
ture was not supported in any country. Possible explana-
tions include that firstly, LAPS was developed in 1992,
and since then, the psychometric standards have been
radically changed and become more demanding [22, 36].
Despite internal consistency and factor structure being
described and item response theory modeling presented
in the initial LAPS version, confirmatory factor analysis
was not completed at that time. In addition, the lack of
observed cross-cultural universality of LAPS may also be
caused by the sample differences in their demographic
characteristics.

Secondly, in the initial version, some items duplicated
each other’s meaning and seemed to have high social
desirability. So, in contemporary society, pets are con-
sidered a significant social value, and we can see a ceil-
ing effect in most items indicating a positive shift in
responses: even if people do not like pets, they may not
admit it so as not to annoy the community. Thirdly, the
very content of the PA has developed new features over
the past thirty years: owning pets has become more pres-
tigious, and the owners are spending more resources on
caring for them now [52, 60, 80]. Finally, the initial ver-
sion of LAPS was developed in USA, a country strongly
differing from the countries participating in the current
research: it is more prosperous and, over the years, has
demonstrated a very high level of pet ownership whereas
in some other countries, only relatively recently have
people begun to have funds for pet care, and to pro-
mote humane treatment of animals [16]. So, it could also
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damage the ecological validity of LAPS when using it in
countries other than the USA.

The modified version of LAPS (B-LAPS)

In this regard, we revised the factor structure of LAPS
and reduced the number of items by half, eliminating
statements that were psychometrically weak and vari-
able across different cultures. The new unidimensional
version is called the Brief Lexington Attachment to Pets
Scale (B-LAPS) and consists of 11 items reflecting differ-
ent aspects of PA. While analyzing the attribution of the
items to the factor, most of the excluded items belonged
to the factor People substitution (6 out of 12). This may
indicate that contemporary pet owners do not assume
that communicating with pets is equivalent to communi-
cating with people. As for the items kept in the modified
version, most of them were from the General attachment
(7 out of 11) subscale, 3 from the Animal rights/welfare
subscale, and one from the People substitution subscale.
These results are in line with those obtained by Templer
et. al. [72] who emphasized love as the core of PA, and
Lago et al. [38] who identified companionship. Based on
this, we can assume that the nucleus of PA is a positive
emotional attitude, and not the social role or function of
a pet, which seems to vary over time and depend some-
what on culture. It is not surprising that the core content
reflects those components and fits into the framework of
a healthy attachment.

Measurement invariance of B-LAPS and score comparisons
across countries

B-LAPS has a good fit to the data from all four cultures
and high internal reliability. The configural, metric, and
partial measurement invariance of the tool across coun-
tries is supported, allowing the comparison of PA levels
in various cultures. The countries studied differ signifi-
cantly in their level of PA, with the highest mean values
observed in Poland, followed by India, then Italy, and the
lowest in Russia. Surprisingly, this result contrasts with
the data from a GfK poll [16] indicating that Russians
have the highest percentage of cat owners, and that, in
the Asia region, there is the least number of pet owners.
At the same time, to have a pet is not the same as to love
the pet, and B-LAPS measures just PA.

At first glance, it seems that PA level is on average
higher in the more prosperous countries with individu-
alistic and self-realization cultures (Italy and Poland), but
the number of countries (i.e., four) in our cross-cultural
sample was too small for evidence-based generaliza-
tions. At the same time, in India the PA score was high.
Therefore, the comparison results should be treated as
tentative. It is possible that not a single factor, like values,
religion, or income per capita, determines the level of PA
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but the interaction of these variables or some less obvi-
ous factors may determine these outcomes. We can spec-
ulate that demographic policy practiced in some Asian
countries, for instance, India, with a limit on the number
of children, encourages people to have a pet just in order
to replace other objects of care [86]. In turn, in the coun-
tries without such limitations, like Italy and Russia, the
level of PA observed is lower, which may be affected by
general motives to have a pet. Despite many controversial
issues, we can conclude that a modified version of LAPS
can be used for further research in the countries partici-
pating in this study.

Limitations and directions for future research

Our research has additional limitations, which define the
next steps of research in this area. In the current study,
we were limited only to the examination of B-LAPS struc-
tural validity and measurement invariance, without its
convergent and divergent validity. These lines for future
research might then be a follow-up to the current study.
The systematic validation of B-LAPS should be replicated
before connections between PA and various indicators of
person’s positive functioning and well-being, specifying
the role of pets in the contemporary world, are examined.
Furthermore, our sample was heterogeneous and not
balanced by gender, age, or preferred pet, which did not
allow us to verify the measurement invariance of B-LAPS
with respect to sex, age and type of pet. In addition, in
India and Italy, due to not very large samples, both EFA
and CFA were conducted on the same sample, and the
factor loadings found in the Indian sample were relatively
low. These shortcomings may be addressed by extending
the sample in future research, opening up the prospects
for a detailed study of the connection between PA and
the cultural dimensions of countries.

Conclusions

In this cross-cultural study, the original three-factor
structure of the 23-item LAPS was not supported. There-
fore, we developed a modified, shorter version of LAPS
comprised of eleven items, which was invariant across
the four countries. This provides new research perspec-
tives and allows researchers to return to earlier results
for their re-analysis and reinterpretation. We believe that
B-LAPS, once its construct and predictive validity are
rigorously established, can be used by researchers, prac-
titioners, and educators for studying and optimizing pet-
person interactions.
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