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search, we sought to further explore this association as regards human-pet relationships. Drawing on recent
studies that have documented the benefits pet owners can derive from their relationship with a pet, we exam-

ined the extent to which perceived need support by a pet can facilitate well-being and allay psychological dis-
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tress. Participants were 206 pet owners (dog or cat). Results of a SEM analysis indicated that perceived needs
support by a pet significantly predicted higher well-being but did not predict level of psychological distress.
These associations were found over and beyond needs support by a close human other. The implications of the
uniqueness of human-pet relationships to well-being through the lens of SDT are discussed.
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1. Introduction

Pet owners invest a tremendous amount of time, energy, and money
on their pets, often treating animals as though they were their own kin.
In 2014, Americans spent over $58 billion dollars annually on their pets
(American Pet Products Association, 2014). One reason that pet keeping
is a widespread phenomenon is that most pet owners believe that their
companion animals are good for them (Amiot & Bastian, 2015) and can
satisfy their owners' psychological needs (Kurdek, 2008). Although this
makes intuitive sense, the psychological needs that a pet can fulfill and
the extent to which a pet can fulfill needs related to their owners' well-
being remain unclear. Moreover, little is known as to whether pets can
support their owners' needs above and beyond need fulfillment in a
relationship with a close other. The present study used concepts and
methods from self-determination theory (SDT; Deci & Ryan, 2000) to
tackle these questions and investigate the unique effect of pet need
fulfillment on everyday people's well-being and level of psychological
distress.

1.1. Background

The idea that living with an animal can improve human health
and psychological well-being is known as the “pet effect” (Allen,
2003; Herzog, 2011). An accumulating body of research has shown
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that pets can have a positive physiological impact especially for peo-
ple facing major life challenges. For instance, Friedmann and Thomas
(1995) reported that pet owners' survival rates were higher a year
after of having a heart attack than those who did not own pets. Sim-
ilarly, in clinical trials, pets were found to buffer increases in blood
pressure among hypertensive stockbrokers (Allen, Shykoff, & Izzo,
2001). In terms of psychological well-being, Epley, Akalis, Waytz,
and Cacioppo (2008) found that when people were experimentally
induced to feel lonely, they were more likely to view their pets as a
source of support. Similarly, pets were found to stave off negativity
caused by social rejection (McConnell, Brown, Shoda, Stayton, &
Martin, 2011). However, despite claims related to the medical and
psychological benefits of living with animals, several problems
limit the utility of this literature. For instance, research that supports
the pet effect usually show that people in distress tend to find their
pets to be a source of psychological support but there is little data
as to whether pets have the same effect for the non-distressed.

1.2. Self-determination theory

SDT is made up of six mini-theories, each of which explains a dif-
ferent set of motivationally based phenomena (see Deci & Ryan,
2000). Together, SDT is a powerful framework for studying well-
being and functioning in various areas, including close relationships
(La Guardia, Ryan, Couchman, & Deci, 2000; Patrick, Canevello, Knee, &
Lonsbary, 2007). SDT's Basic Psychological Need sub-theory (BPNT;
Vansteenkiste & Ryan, 2013) suggests that there are three basic psycho-
logical needs—autonomy, competence, and relatedness—that are
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essential for growth and development. Autonomy refers to one's voli-
tion and endorsement of one's own actions. The need for competence
involves a desire to feel capable and accomplished. The need for related-
ness reflects one's proclivity for strong interpersonal relationships.

Needs are defined as universal psychological nutriments essential to
a living entity's well-being in the same way that a plant needs water,
sunlight, and specific minerals to grow (Deci & Ryan, 2000). Deci and
Ryan (2000) extended this reasoning to close relationships. They argued
that need satisfaction arises out of certain supportive social contexts. Al-
though need satisfaction can be influenced by social context-specific
factors, across time interpersonal experiences shape and stabilize into
individual differences in the tendency to be more or less need satisfied
(Deci & Ryan, 2000; Weinstein, Przybylski, & Ryan, 2012). Therefore
whether basic needs are satisfied across important relationships conse-
quently determines whether well-being will prosper.

The importance of close relationships is highlighted by findings
that indicate that need fulfillment within these relationships is
vital to well-being and relational functioning. For example, Patrick
et al. (2007) showed that the more needs are fulfilled in people's ro-
mantic relationships, the better their relationship functioning. La
Guardia et al. (2000) found that within-person variability in need
satisfaction among primary close figures such as the mother, father,
romantic partner, and best friend is related to within-person variability
in attachment. Correlatively, when basic needs are not satisfied, psycho-
logical distress is more likely. Bartholomew, Ntoumanis, Ryan, Bosch,
and Thegersen-Ntoumani (2011) reported that athletes' need frustra-
tion was associated with greater ill-being.

Despite this extensive work on need satisfaction in various domains,
scant research has been conducted on the ways in which pets can
potentially satisfy basic needs. However, certain findings indirectly sup-
port the utility of basic need satisfaction to well-being. For instance, in
human-pet relationships the need for autonomy can be supported by
experiencing unconditional regard (Kanat-Maymon, Roth, Assor, &
Reizer, in press) as well perceiving the pet as uncritical (Kurdek,
2008). Studies have shown that perceiving pets as nonjudgmental and
uncritical facilitated young adults' psychological development and
well-being (Archer, 1997). Similarly, a recent study suggested that
pets can facilitate competence need support (Amiot & Bastian, 2015).
For instance an experimental study with pet owners found that a pet's
physical or cognitive presence increased self-confidence in goal attain-
ment (Zilcha-Mano, Mikulincer, & Shaver, 2012). Finally, there is evi-
dence suggesting that pets satisfy relatedness needs through owners'
experiences of care and concern for their pet. Studies indicate that pet
owners see themselves as though they were in a relationship with
their pet (McConnell et al., 2011). In fact, pet owners tend to describe
and experience their pets as a source of acceptance, support and love
(Kurdek, 2008; Zilcha-Mano, Mikulincer, & Shaver, 2011b). This type
of felt belongingness has been associated with greater well-being and
lower psychological-distress (McConnell et al., 2011).

1.3. Current research

The main goal of the current research was to examine whether basic
psychological needs satisfaction for autonomy, competence and relat-
edness in a relationship with a pet is associated with well-being and
psychological-distress above and beyond basic need satisfaction with
a significant other. To date, there has been little research on the associ-
ation between SDT basic need satisfaction through pets and well-being
or psychological-distress. Specifically, only one study has applied the
SDT basic need conceptualization to the human-pet relationship.
Kurdek (2008) found that need satisfaction by pets was associated
with global attachment. However, he did not examine whether need
satisfaction by a pet had any unique effect beyond need satisfaction by
close human figures. McConnell et al. (2011), who investigated both
humans and pets as sources of social support, found that pets made a

unique contribution to their owners' well-being. However, this study
was limited to social support and utilized a small sample (n = 56).

Here, we investigated the association between the SDT basic need
satisfaction and well-being and psychological-distress in pet and close
human relationships. Although well-being and psychological distress
are negatively associated, there is convincing evidence indicating that
they are not merely two extremes of the same continuum but rather
somewhat two distinct phenomena (Ryff et al., 2006); therefore, we
assessed them separately. Fig. 1 depicts the research hypotheses. We
posited that basic need satisfaction by close humans would be associat-
ed with greater well-being and lower psychological distress. More im-
portantly, we hypothesized that need satisfaction through a pet would
have a unique positive effect on well-being and a negative effect on psy-
chological distress.

2. Method
2.1. Participants & procedure

The sample was composed of 222 Israeli pet owners. The partici-
pants were recruited over the course of 2011-2012 through online so-
cial networks (Facebook, emails, etc.) to take part in a study about
pets and relationships. Sixteen participants (13.9%) did not complete
the questionnaires and were subsequently dropped from the analyses.
In total, data from 206 participants (167 women and 39 men ranging
in age from 18 to 76, M = 32.15, SD = 9.26) were included in the anal-
yses. Sixty-seven percent of the participants were owners of a dog, and
the remaining participants were owners of cats. All participants
volunteered to participate in the study without monetary reward.
After providing informed consent, participants completed the well-
being measure, the need satisfaction measures, and demographic infor-
mation. The study was approved by the Institutional Ethics Committee.

2.2. Measures

2.2.1. Need Satisfaction Scale

Participants completed the 9-item Need Satisfaction Scale (La
Guardia et al., 2000). This scale has been used to assess the extent to
which participants feel there is support for their autonomy, compe-
tence, and relatedness needs from their pet and significant close
humans (Kurdek, 2008). In the present study, when participants were
asked to think of a significant human, 55% percent thought of their ro-
mantic partner, 17% a close friend, 13% a parent, 9% a sibling and the re-
maining 6% other relationships. Participants who had more than one pet
were asked to rate their closest pet. Participants indicated how true it
was (1 = not at all true, 7 = very true) that their pet or close other
met needs for autonomy (3 items, e.g., “When I am with my pet, I am
free to be who I am”), competence (3 items, e.g., “When I am with my
pet, I feel like a competent person”), and relatedness (3 items,
e.g., “When [ am with my pet, I feel loved and cared for”). The Need Sat-
isfaction Scale was translated into Hebrew using the Brislin (1970)
guidelines for translation, where two independent bilingual translators
who were familiar with the SDT translated the items into Hebrew and
back to English. Any discrepancies occurring during the process were
negotiated until accuracy and equivalence was achieved. The

Pet need-support * > Well-being
+
Close other - Psychological
need-support distress

Fig. 1. The proposed model.
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Cronbach's alphas for need satisfaction from the pet was .82 and from
the close other was .86.

2.2.2. Mental Health Inventory

The Mental Health Inventory (Veit & Ware, 1983) was validated in
Hebrew by Florian and Drori (1990). It consists of 38 items measuring
different aspects of psychological distress (i.e., depression, anxiety,
and loss of behavioral/emotional control) and well-being (i.e., positive
affect, emotional ties, and life satisfaction). Items are scored on a
6-point Likert scale ranging from 1 (“strongly disagree”) to 6 (“strongly
agree”), according to the frequency of occurrence over the past month;
for example, “During the past month, how often did you feel isolated
from others?” Florian and Drori reported that all item clusters showed
a high reliability with a one-year test-retest. Convergent validity tests
were also reported to show convincing results with anxiety and depres-
sion. In the current study, the Cronbach's alphas for psychological dis-
tress and well-being were .93 and .86, respectively.

2.3. Statistical analysis

Structural Equation Modeling (SEM; Arbuckle, 2009) with a
maximum-likelihood estimation method in AMOS 21 was used to
test the hypotheses. The analysis was conducted in two phases.
Phase 1 applied confirmatory factor analysis (CFA) to test the mea-
surement model. This model included four latent factors pertaining
to need support by pet and human, well-being, and psychological
distress.

A parceling procedure was undertaken for the subscales of all the la-
tent factors. Parceling serves to create several measures for each latent
construct, thereby reducing measurement error and risk of spurious
correlations, and increasing scale points (Little, Cunningham, Shahar,
& Widamon, 2002). Items were assigned to parcels using the Little
et al. (2002) procedure in which scale items were first subjected to ex-
ploratory factor analysis with extraction of a single unidimensional fac-
tor. Then, items were assigned based on their factor loading such that
parcels had similar numbers of items and similar mean loadings. None
of the parcels was found to be severely non-normally distributed (Lei
& Lomax, 2005).

Phase 2 used SEM analysis to estimate the unique statistical effects of
the latent factors of need support by pet and human on well-being and
psychological distress. The model also statistically controlled for partic-
ipants' age, gender and type of pet to account for their potential covar-
iates. In addition, the correlation between the DVs was modeled
through their error terms. A-posteriori power analysis indicated that
the model had an adequate power of .90 that exceeded the recommend-
ed .80 (MacCallum, Browne, & Sugawara, 1996).

To assess model fit the following indices were used: 2, ¥?/df index,
Normed Fit Index (NFI), Comparative Fit Index (CFI), Tucker-Lewis
Index (TLI), and Root Mean Square Error of Approximation (RMSEA).
Model fit with NFI, CFl, and TLI equal to or greater than .95, RMSEA
equal to or less than .06, and y?/df index <3 are indicative of an ade-
quate fit to the data (Hu & Bentler, 1999; Tabachnik & Fidell, 2007).
Ideally, the chi-square statistic is expected to be non-significant in
the case of adequate fit; generally, however this index is no longer

Table 1
Descriptive statistics and correlations between variables.
M SD 1 2 3
1. Pet need support 495 0.97
2. Close other need support ~ 4.98 0.93 247
3. Well-being 451 090 22%F 327
4. Psychological distress 244 095 —.08 —25" g3
Note:
¥ p<.01.
K p <.001.

used to evaluate fit because of its hypersensitivity to sample size
(Hu & Bentler, 1999).

3. Results

Before turning to the primary model exploring the unique relations
of pet and human need satisfaction with well-being and distress, the as-
sociations between the variables were examined. As shown in Table 1,
pet need satisfaction was significantly related to well-being but not to
psychological distress. Thus, pet owners who perceived their pets as
more need-supporting also reported experiencing greater well-being.
Need satisfaction from a close other covaried significantly with both
well-being and psychological distress. Thus, participants who experi-
enced more need support from a close other reported greater well-
being and were less distressed. Moreover, pet need satisfaction and
human need satisfaction were moderately related, which justified ac-
counting for one another.

Confirmatory factor analysis (CFA) was used to establish the mea-
surement model. The measurement model showed an adequate fit to
the data (x?(48) = 64.34, p = .058, y*/df = 1.34, NFI = 0.96, CFl =
0.99, TLI = .99, and RMSEA = 0.04). The loadings of the manifest indi-
cators onto their respective latent variables were all strong and statisti-
cally significant, ranging from 0.74 to 0.97.

To assess the ability of human and pet sources of need fulfillment to
uniquely predict well-being and psychological distress, we modeled the
need fulfillment latent factors as predictors of the well-being and psy-
chological distress factors. The model had adequate fit to the data with
7%(72) = 11097, p < .01, y?/df = 1.54, NFI = .94, CFI = .98, TLI =
.96, and RMSEA = .05. The results of SEM analysis are presented in
Fig. 2. A number of statistically significant associations between the la-
tent factors were found. Need support by close human was inversely re-
lated to psychological distress (3 = —.29, p <.001) and positively
associated with well-being (8 = .34, p <.001). That is, people who re-
ported greater need support from a close other were less distressed
and experienced greater well-being. More importantly, the model
showed that when pet owners experienced greater need support from
their pet, they had higher well-being (3 = .18, p <.05). However, pet
need support was not related to psychological distress (3 = —.04,
NS). It is important to note that these relationships emerged while sta-
tistically controlling for human need support and participants' age, gen-
der and type of pet.

4. Discussion

The aim of this study was to examine whether pet psychological
need satisfaction has a unique effect on the well-being of pet owners.
In line with previous research on SDT, need support from a close other
was significantly linked to higher well-being and less psychological dis-
tress. More importantly, pet need satisfaction indicated an additive
pathway to well-being but not to psychological distress, beyond need
satisfaction from a close human.

In line with SDT, the significant positive relationship for both pets
and significant others between psychological need satisfaction and
well-being can be explained by the fact that need satisfaction is essential
for psychological growth and functioning. The positive relationship be-
tween need support from a close other and well-being is well docu-
mented in the SDT literature (e.g., Deci & Ryan, 2000); however, the
expansion of this effect to pet-human relationships is an understudied
topic. The fact that we removed the variance attributable to need satis-
faction with close human others suggests that the effect of pet need sat-
isfaction is not merely a projection of human-human relationships onto
human-pet relationships. Hence, human pet relationships may be an in-
dependent potential source of need satisfaction.

The SDT's concept of need satisfaction may be an important addi-
tional explanation for understanding the widespread phenomenon of
pet ownership, especially since many scholars have conceptualized
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Fig. 2. Standardized SEM coefficients of pet and close other need support as predictors of well-being and psychological distress. Note: *p < .05; **p <.01; ***p <.001.

the human-pet bond within Attachment Theory (e.g., Zilcha-Mano,
Mikulincer, & Shaver, 2011a). According to Bowlby (1982), the attach-
ment system emerged over the course of evolution because it increases
the likelihood of survival. Encounters with physical or psychological
threats automatically activate the attachment system and the individual
is driven to maintain or restore proximity to an attachment figure for se-
curity. Pets thus may serve as an attachment figure because they func-
tion as stress relievers and a secure base (Kurdek, 2008). However,
many individuals and families own a pet because interacting with pet
is personally satisfying, not necessarily for security or survival goals.
Thus, according SDT, pets may not only function as a “friend in need”
but rather be a source of need satisfaction that fosters psychological
growth and well-being.

Another interesting finding was that need satisfaction from a close
other was negatively associated with psychological distress, whereas
no such effect was found for need satisfaction from a pet. One possible
explanation may have to do with the difference in potential for humans
and pets to cause distress. Although people can be need supporting,
they are also capable of frustrating basic needs and thus causing great
distress. For instance, Bartholomew et al. (2011) showed that basic
need thwarting led to ill-being. However, the potential of pets to
cause distress may be more limited. It is possible that through evolu-
tionary processes such as animal selection, humans have favored pets
that had a greater potential for companionship and lacked the power
to be judgmental or critical (Serpell, 2002). Therefore over time, pets
have become more endearing and less aggressive. In fact, when people
consider choosing a pet, they usually pick pets that are characterized
as cute and attentive and not aggressive or depressed (Podberscek &
Blackshaw, 1988; Weiss, Miller, Mohan-Gibbons, & Vela, 2012). Fur-
thermore, people who generally tend to perceive pet companionship
as adverse may be less likely to have a pet. Therefore while human
basic need fulfillment can be looked at along the lines of being support-
ed or thwarted, pet relationships at least in this study remain mostly
satisfying, with a minimal ability to harm.

The results also indicated that need satisfaction with a pet was pos-
itively associated with need satisfaction with a close other. This finding
is in line with research (McConnell et al., 2011) suggesting that a rela-
tionship with a pet may complement relationships with close humans
such as family and friends rather than compensate for them. In other
words, people may engage in a relationship with a pet because it is a
need satisfying relationship in its own right and not because it supple-
ments an unsatisfied need for human support.

4.1. Limitations and future studies
The current research has several limitations. First, the correlational

nature of the study, with data obtained via questionnaires, limits causal-
ity. Future research should complement the current findings by adding

behavioral observations or employing experimental designs. Second,
the participants were self-selected, predominantly female and middle
aged volunteers, which also limits generalizability. However, this com-
munity sample provides greater diversity than samples of undergradu-
ate pet-owner participants, which is a notable strength of the study.
Third, the study focused on owners of dogs and cats, which although
mirroring the most common pets found in society, still limits the results.
Future research is needed to assess whether these findings would repli-
cated for other pets such as birds or horses. Moreover, because SDT as-
sumes that needs are fulfilled through a social interaction with the pet,
pets that are less capable of interacting with humans in a significant way
might also be less need fulfilling. For example, whereas dogs' behaviors
are more easily interpretable as indicating various human-like behav-
iors such as care, playfulness, sympathy, and fear, it might be more dif-
ficult to interpret ants' behavior in a similar way. Future studies should
investigate whether pets that are more capable of reciprocal interaction
with humans are more likely to be considered as need fulfilling. Further-
more, this study did not address how aspects of personality might ex-
plain the choice of type of pet. For instance, most of the participants
had a dog; however, some dogs are considered as family companions
and others are seen as more aggressive. It is reasonable to assume that
companion dogs may better support relatedness needs than guard or
hunting dogs. Therefore need fulfillment might be different for different
type of pets. Future studies might investigate whether personality af-
fects choice of pet. In line with this notion, another line or research
might look at whether need fulfillment is a function of the congruence
between the individual personality and pet's characteristics or even
their compensation.

Finally the unique effects of each need were not tested separately.
However, it is important to note that cumulative research within SDT
has shown that the three needs are highly correlated and tend to con-
verge (Deci & Ryan, 2000). Developing need measures which can cap-
ture the distinctive aspects of each need within a human-pet
relationship may shed light on the specific role of each need.

4.2. Conclusion

From a theoretical point of view, this study is one of the first to apply
the SDT framework of need support to human-pet relationships. Apply-
ing a grounded theoretical framework to studying human-pet relation-
ships may help build a systematic and progressive body of literature and
can pave the way for new lines for research. The findings suggest that
therapeutic interventions that use pets may be more effective when de-
signed to support all the basic autonomy, competence, and relatedness
needs. While most pet based interventions stress relatedness (Fine,
2010), the results here suggest that a pet can also be a useful source
for competence and autonomy needs. For instance, dogs' ability to
love unconditionally may serve to promote feelings of self-worth and
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competence. Whereas previous work has focused primarily on the “pet
effect” for individuals with significant health challenges
(e.g., Friedmann & Thomas, 1995), the present study highlights the ben-
eficial impact of perceived need support from pets for people who are
not in crisis. The findings also hint that pet ownership may prevent ill-
being. That is, pets may not only facilitate owner recovery from certain
types of ailments, but may also prevent owners from becoming ill. In
line with the current results, there is evidence that pet owners, especial-
ly dog owners as a group are healthier than non-owners and that pet
owners have fewer health problems following the acquisition of a pet
(Friedmann & Thomas, 1995; Wilson & Turner, 1997).

In summary, a human-pet relationship is, to some extent, a two-way
street involving mutual interdepen dence. Although there is still much
to be learned, this study shows that pets may serve as a unique source
of need fulfillment for their owners and that SDT is a useful model for
mapping important dimensions of human-pet relationships.

References

Allen, K. (2003). Are pets a healthy pleasure? The influence of pets on blood pressure.
Current Directions in Psychological Science, 12, 236-239.

Allen, K., Shykoff, BE., & Izzo, J.L. (2001). Pet ownership, but not ACE inhibitor therapy,
blunts home blood pressure responses to mental stress. Hypertension, 38, 815-820.

American Pet Products Association (2014). APPA national pet owners survey 2014/2015.
Retrieved from http://www.media.americanpetproducts.org/press.php?include=
145057

Amiot, C.E., & Bastian, B. (2015). Toward a psychology of human-animal relations.
Psychological Bulletin, 141(1), 6-47.

Arbuckle, J.L. (2009). Amos 18 user’s guide. Amos Development Corporation.

Archer, J. (1997). Why do people love their pets? Evolution and Human Behavior, 18,
237-259.

Bartholomew, K., Ntoumanis, N., Ryan, R.M., Bosch, ].A., & Thegersen-Ntoumani, C.
(2011). Self-determination theory and diminished functioning: The role of interper-
sonal control and psychological need thwarting. Personality and Social Psychology
Bulletin, 37(11), 1459-1473.

Bowlby, J. (1982). Attachment and loss: Retrospect and prospect. American Journal of Or-
thopsychiatry, 52(4), 664.

Brislin, RW. (1970). Back-translation for cross-culture research. Journal of Cross-Cultural
Psychology, 1, 185-216.

Deci, E.L, & Ryan, RM. (2000). The ‘what’ and ‘why’ of goal pursuits: Human needs and
the self-determination of behavior. Psychological Inquiry, 11, 227-268. http://dx.doi.
org/10.1207/S15327965PLI1104_01.

Epley, N, Akalis, S., Waytz, A., & Cacioppo, J.T. (2008). Creating social connection through
inferential reproduction. Psychological Science, 19, 114-120.

Fine, AH. (Ed.). (2010). Handbook on animal-assisted therapy: Theoretical foundations and
guidelines for practice. Sydney: Elsevier/Academic Press.

Florian, V., & Drori, Y. (1990). The mental health inventory: Psychometric properties and
normative data in the Israeli population. Psychologia, 2, 26-35.

Friedmann, E., & Thomas, S.A. (1995). Pet ownership, social support, and one-year surviv-
al after acute myocardial infarction in the Cardiac Arrhythmia Suppression Trial
(CAST). American Journal of Cardiology, 76, 1213-1217.

Herzog, H. (2011). The impact of pets on human health and psychological well being:
Fact, fiction, or hypothesis? Current Directions in Psychological Science, 20, 236-239.

Hu, L, & Bentler, P.M. (1999). Cutoff criteria for fit indices in covariance structure analysis:
Conventional criteria versus new alternatives. Structural Equation Modeling, 6, 1-55.

Kanat-Maymon, Roth, Assor, & Reizer (2015). Controlled by love: The harmful relational
consequences of perceived conditional positive regard. Journal of Personality (in
press).

Kurdek, L.A. (2008). Pet dogs as attachment figures. Journal of Social and Personal
Relationships, 25, 247-266.

La Guardia, ].G., Ryan, R.M., Couchman, C.E., & Deci, E.L. (2000). Within-person variation in
security of attachment: A self-determination theory perspective on attachment, need
fulfillment, and well-being. Journal of Personality and Social Psychology, 79(3),
367-384.

Lei, M., & Lomax, R.G. (2005). The effect of varying degrees of nonnormality in structural
equation modeling. Structural Equation Modeling, 12(1), 1-27.

Little, T.D., Cunningham, W.A,, Shahar, G., & Widamon, K.F. (2002). To parcel or not to par-
cel: Exploring the question, weighing the merits. Structural Equation Modeling, 9,
151-173.

MacCallum, R.C,, Browne, M.W., & Sugawara, H.M. (1996). Power analysis and determina-
tion of sample size for covariance structure modeling. Psychological Methods, 1,
130-149.

McConnell, AR., Brown, C.M., Shoda, T.M., Stayton, L.E., & Martin, C.E. (2011). Friends with
benefits: On the positive consequences of pet ownership. Journal of Personality and
Social Psychology, 101, 1239-1252.

Patrick, H., Canevello, A., Knee, CR., & Lonsbary, C. (2007). The role of need fulfillment in
relationship functioning and well-being: A self-determination theory perspective.
Journal of Personality and Social Psychology, 92, 434-457.

Podberscek, A., & Blackshaw, ]. (1988). Reasons for liking and choosing a cat as a pet.
Australian Veterinary Journal, 65, 332-333.

Ryff, C.D., Dienberg Love, G., Urry, H.L., Muller, D., Rosenkranz, M.A., Friedman, E.M,, ...
Singer, B. (2006). Psychological well-being and ill-being: Do they have distinct or
mirrored biological correlates? Psychotherapy and Psychosomatics, 75(2), 85-95.

Serpell, J.A. (2002). Anthropomorphism and anthropomorphic selection—Beyond the
“cute response”. Society and Animals, 10(4), 437-454.

Tabachnik, B.G., & Fidell, L.S. (2007). Using multivariate statistics. Boston: Pearson
Education.

Vansteenkiste, M., & Ryan, RM. (2013). On psychological growth and vulnerability: Basic
psychological need satisfaction and need frustration as a unifying principle. Journal of
Psychotherapy Integration, 23(3), 263-280.

Veit, CT., & Ware, J.E. (1983). The structure of psychological stress and well-being in gen-
eral populations. Journal of Consulting and Clinical Psychology, 51, 730-742.

Weiss, E., Miller, K., Mohan-Gibbons, H., & Vela, C. (2012). Why did you choose this pet?:
Adopters and pet selection preferences in five animal shelters in the United States.
Animals, 2(2), 144-159 (2076-2615).

Weinstein, N., Przybylski, A. K., & Ryan, R. M. (2012). The index of autonomous function-
ing: Development of a scale of human autonomy. Journal of Research in Personality,
46(4), 397-413.

Wilson, C. C,, & Turner, D. C. (Eds.). (1997). Companion animals in human health. Sage
Publications.

Zilcha-Mano, S., Mikulincer, M., & Shaver, P.R. (2011a). An attachment perspective on
human-pet relationships: Conceptualization and assessment of pet attachment ori-
entations. Journal of Research in Personality, 45(4), 345-357.

Zilcha-Mano, S., Mikulincer, M., & Shaver, P.R. (2011b). Pet in the therapy room: An at-
tachment perspective on animal-assisted therapy. Attachment & Human
Development, 13, 541-561.

Zilcha-Mano, S., Mikulincer, M., & Shaver, P.R. (2012). Pets as safe havens and secure
bases: The moderating role of pet attachment orientations. Journal of Research in
Personality, 46, 571-580.


http://refhub.elsevier.com/S0191-8869(15)30107-0/rf0005
http://refhub.elsevier.com/S0191-8869(15)30107-0/rf0005
http://refhub.elsevier.com/S0191-8869(15)30107-0/rf0010
http://refhub.elsevier.com/S0191-8869(15)30107-0/rf0010
http://refhub.elsevier.com/S0191-8869(15)30107-0/rf0020
http://refhub.elsevier.com/S0191-8869(15)30107-0/rf0020
http://refhub.elsevier.com/S0191-8869(15)30107-0/rf0025
http://refhub.elsevier.com/S0191-8869(15)30107-0/rf0030
http://refhub.elsevier.com/S0191-8869(15)30107-0/rf0030
http://refhub.elsevier.com/S0191-8869(15)30107-0/rf0035
http://refhub.elsevier.com/S0191-8869(15)30107-0/rf0035
http://refhub.elsevier.com/S0191-8869(15)30107-0/rf0035
http://refhub.elsevier.com/S0191-8869(15)30107-0/rf0040
http://refhub.elsevier.com/S0191-8869(15)30107-0/rf0040
http://refhub.elsevier.com/S0191-8869(15)30107-0/rf0045
http://refhub.elsevier.com/S0191-8869(15)30107-0/rf0045
http://dx.doi.org/10.1207/S15327965PLI1104_01
http://refhub.elsevier.com/S0191-8869(15)30107-0/rf0055
http://refhub.elsevier.com/S0191-8869(15)30107-0/rf0055
http://refhub.elsevier.com/S0191-8869(15)30107-0/rf0060
http://refhub.elsevier.com/S0191-8869(15)30107-0/rf0060
http://refhub.elsevier.com/S0191-8869(15)30107-0/rf0065
http://refhub.elsevier.com/S0191-8869(15)30107-0/rf0065
http://refhub.elsevier.com/S0191-8869(15)30107-0/rf0070
http://refhub.elsevier.com/S0191-8869(15)30107-0/rf0070
http://refhub.elsevier.com/S0191-8869(15)30107-0/rf0070
http://refhub.elsevier.com/S0191-8869(15)30107-0/rf0075
http://refhub.elsevier.com/S0191-8869(15)30107-0/rf0075
http://refhub.elsevier.com/S0191-8869(15)30107-0/rf0080
http://refhub.elsevier.com/S0191-8869(15)30107-0/rf0080
http://refhub.elsevier.com/S0191-8869(15)30107-0/rf0085
http://refhub.elsevier.com/S0191-8869(15)30107-0/rf0085
http://refhub.elsevier.com/S0191-8869(15)30107-0/rf0085
http://refhub.elsevier.com/S0191-8869(15)30107-0/rf0090
http://refhub.elsevier.com/S0191-8869(15)30107-0/rf0090
http://refhub.elsevier.com/S0191-8869(15)30107-0/rf0095
http://refhub.elsevier.com/S0191-8869(15)30107-0/rf0095
http://refhub.elsevier.com/S0191-8869(15)30107-0/rf0095
http://refhub.elsevier.com/S0191-8869(15)30107-0/rf0095
http://refhub.elsevier.com/S0191-8869(15)30107-0/rf0100
http://refhub.elsevier.com/S0191-8869(15)30107-0/rf0100
http://refhub.elsevier.com/S0191-8869(15)30107-0/rf0105
http://refhub.elsevier.com/S0191-8869(15)30107-0/rf0105
http://refhub.elsevier.com/S0191-8869(15)30107-0/rf0105
http://refhub.elsevier.com/S0191-8869(15)30107-0/rf0110
http://refhub.elsevier.com/S0191-8869(15)30107-0/rf0110
http://refhub.elsevier.com/S0191-8869(15)30107-0/rf0110
http://refhub.elsevier.com/S0191-8869(15)30107-0/rf0115
http://refhub.elsevier.com/S0191-8869(15)30107-0/rf0115
http://refhub.elsevier.com/S0191-8869(15)30107-0/rf0115
http://refhub.elsevier.com/S0191-8869(15)30107-0/rf0120
http://refhub.elsevier.com/S0191-8869(15)30107-0/rf0120
http://refhub.elsevier.com/S0191-8869(15)30107-0/rf0120
http://refhub.elsevier.com/S0191-8869(15)30107-0/rf0125
http://refhub.elsevier.com/S0191-8869(15)30107-0/rf0125
http://refhub.elsevier.com/S0191-8869(15)30107-0/rf0130
http://refhub.elsevier.com/S0191-8869(15)30107-0/rf0130
http://refhub.elsevier.com/S0191-8869(15)30107-0/rf0135
http://refhub.elsevier.com/S0191-8869(15)30107-0/rf0135
http://refhub.elsevier.com/S0191-8869(15)30107-0/rf0140
http://refhub.elsevier.com/S0191-8869(15)30107-0/rf0140
http://refhub.elsevier.com/S0191-8869(15)30107-0/rf0145
http://refhub.elsevier.com/S0191-8869(15)30107-0/rf0145
http://refhub.elsevier.com/S0191-8869(15)30107-0/rf0145
http://refhub.elsevier.com/S0191-8869(15)30107-0/rf0150
http://refhub.elsevier.com/S0191-8869(15)30107-0/rf0150
http://refhub.elsevier.com/S0191-8869(15)30107-0/rf0155
http://refhub.elsevier.com/S0191-8869(15)30107-0/rf0155
http://refhub.elsevier.com/S0191-8869(15)30107-0/rf0155
http://refhub.elsevier.com/S0191-8869(15)30107-0/rf9010
http://refhub.elsevier.com/S0191-8869(15)30107-0/rf9010
http://refhub.elsevier.com/S0191-8869(15)30107-0/rf9010
http://refhub.elsevier.com/S0191-8869(15)30107-0/rf2015
http://refhub.elsevier.com/S0191-8869(15)30107-0/rf2015
http://refhub.elsevier.com/S0191-8869(15)30107-0/rf0165
http://refhub.elsevier.com/S0191-8869(15)30107-0/rf0165
http://refhub.elsevier.com/S0191-8869(15)30107-0/rf0165
http://refhub.elsevier.com/S0191-8869(15)30107-0/rf0170
http://refhub.elsevier.com/S0191-8869(15)30107-0/rf0170
http://refhub.elsevier.com/S0191-8869(15)30107-0/rf0170
http://refhub.elsevier.com/S0191-8869(15)30107-0/rf0175
http://refhub.elsevier.com/S0191-8869(15)30107-0/rf0175
http://refhub.elsevier.com/S0191-8869(15)30107-0/rf0175

	Basic psychological need fulfillment in human–pet relationships and well-�being
	1. Introduction
	1.1. Background
	1.2. Self-determination theory
	1.3. Current research

	2. Method
	2.1. Participants & procedure
	2.2. Measures
	2.2.1. Need Satisfaction Scale
	2.2.2. Mental Health Inventory

	2.3. Statistical analysis

	3. Results
	4. Discussion
	4.1. Limitations and future studies
	4.2. Conclusion


	This link is http://www.media.americanpetproducts.org/press.php?include=,",
	References


