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ARTICLE

Future Directions in
Human-Animal Bond Research

ALAN M. BECK
Purdue University

AARON H. KATCHER

Human-animal contact can influence psychological and physiological parameters impor-
tant to health and welfare; nevertheless, there has been relatively little research on the vari-
ables that influence or mediate those health consequences. In addition, little attention has
been paid on how to create or alter the animal interactions for the betterment of people and
their animals. The investigation can be guided by two theoretical perspectives, which make
powerful but different and testable predictions: the biophilia hypothesis and social support
theory. Along with this theoretically driven research, there is a need for replication of salient
research findings to resolve important discrepancies in the literature. Last, animal-assisted
therapy (AAT) has to be placed in the context of alternative therapies now available to define
its specificity, risks, and overall benefits.

Keywords: human-animal relationships; humans and nature; animal-assisted therapy;
human-animal bond

A small pet animal is often an excellent companion for the sick.

—Florence Nightingale (1820-1910) (Notes on Nursing, 1860)

More than 15 years ago, the National Institutes of Health (NIH) convened
the NIH Technology Assessment Workshop on the Health Benefits of Pets
(National Institute of Health [NIH], 1988). At that time, the major evidence for
such health benefits was a report that pet owners experienced increased 1-year
survival after discharge from a coronary care unit (Friedmann, Katcher, Lynch,
& Thomas, 1980). This was widely noted in popular literature and served as the
first study published in a medical journal that documented animal ownership as a
factor that contributes to the prevention of disease. A decade later, Anderson,
Reid, and Jennings (1992) reported that pet owners had slightly lower systolic
blood pressures, plasma cholesterol, and triglyceride values than non–pet own-
ers and an independent ancillary study to the Coronary Arrhythmia Suppression
Trial (CAST), a National Institute of Health (NIH) clinical trial, found that dog
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ownership, lower anxiety, and human social support are all associated with an
increased likelihood of 1-year survival after a myocardial infarction (Friedmann
& Thomas, 1995). It appears that pet ownership reduces the incidence of car-
diovascular disease because it influences psychosocial risk factors (Patronek &
Glickman, 1993).

The final presentation of the NIH Technology Assessment Workshop pro-
posed that

all future studies of human health should consider the presence or absence of a pet
in the home and, perhaps, the nature of this relationship with the pet, as a signifi-
cant variable. No future study of human health should be considered comprehen-
sive if the animals with which they share their lives are not included. (Beck &
Glickman, 1987)

THEORETICAL PERSPECTIVE

Two complementary ways of interpreting the health data are the biophilia
hypothesis and social support theory. The biophilia hypothesis was suggested by
E. O. Wilson (Kellert & Wilson, 1993; E. O. Wilson, 1984, 1993) and posited
that throughout most of human evolutionary development, fitness was increased
by an ability to hunt animals and locate sources of vegetable food. Thus, the
brain was hardwired with a predisposition to pay attention to animals and the
stimulus properties of the surrounding environment. In seeking to deploy this
theoretical framework to understand the putative health benefits of animals and
the effects of AAT, three limitations should be noted. The theory does not imply
that we have an inborn tendency to maximize the welfare of animals because our
survival for almost all of the past 3 million years was dependent on sneaking up
on animals and killing them (Katcher & Wilkins, 1993). Second, the theory can-
not be tested in its general form, it can only be tried in specific cases that will
prove or disprove the specific instance. Third, it is almost impossible to separate
out cultural influences from biologic ones without extensive testing in diverse
social groups.

Social support theory, another theoretical perspective, is buttressed by a large
volume of research describing the positive health effects of human social com-
panionship (Lynch, 1977, 2000). This kind of support ranges from the positive
benefits of marriage, having a confidant, being in a community of faith, perceiv-
ing ones neighbors to be friendly, or even receiving a telephone call from a help-
ful nurse. Animals are demonstrably a source of social support, as indicated by
the number of Americans who say that the pet is “a member of the family,” talk to
their pet as they would a person, or consider their pet a confidant (Cain, 1983;
Katcher, 1981), although what people mean by the trope “a member of the fam-
ily” has not yet been clearly defined (Cohen, 1998, 2002). Companion animals
also increase the frequency of human social support (Eddy, Hart, & Boltz, 1988;
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Messent, 1983). Indeed, it is difficult to separate out biophilia, the cultural
response to animals of different kinds (Lawrence, 1993) and the effects of social
support on both animals and humans. These theoretical approaches can be used
alternatively or in combination to enlarge the focus of research and obviate to
narrow a focus on companion animals as the sole source of health benefits from
contact with the nonhuman environment. With this ecological approach we can
pursue research to determine how we can enrich the human environment by
inclusion of a variety of experiences and suggest that gardens, houseplants, the
availability of a view of trees and park land, and the way in which natural spaces
are used in walks could all play a role in human well-being. The role of both the
animal and the “green” component of the environment cannot be tested apart
from multivariate epidemiological studies that would inquire about both an
environmental and animal impact. Yet, the epidemiological studies of the health
effects of animal contact have narrowly focused on companion animals. By way
of illustration, pet ownership is strongly associated with single-family owner-
ship and the chance for confounding the effects of pets and gardens is very real.

Failure to take a theoretical perspective based on biophilia has led to some
important omissions or oversights in the literature. Are avocations such as hunt-
ing or fishing or bird watching done in a family or social context as protective of
health as keeping a pet? Does raising a farm animal for a 4-H competition
improve the social facility of children the way it that has been reported for pet
keeping (Guttman, Predovic, & Zemanek, 1983; Melson, 2001)? In therapy,
the prevalent use of dogs has obscured the research literature suggesting that
animals to which the patient is not bonded improve health status. Finches in a
communal cage (Beck, Seraydarian, & Hunter, 1986) and fish in tanks (Katcher,
Segal, & Beck, 1984) as well as trees in a park (Ulrich, 1984, 1993) all have
demonstrable effects on health and well-being.

ANIMALS AND CHILDREN

Future research also should focus on healthy populations because there are
indications that animal contact is beneficial; at the very least, there are theoreti-
cal reasons to believe so (Beck & Katcher, 1996). Such is the case with young
children (Davis, 1985; Levinson, 1964, 1969; Melson, 2001; Melson, Schwarz,
& Beck, 1997). European investigators have demonstrated that animal contact
may favorably influence the development of communication skills in young
children (Filiatre, Millot, & Montagner, 1983; Guttman et al., 1983). Animals
are so much a part of children’s lives and their literature that it is reasonable to
assume that animals have some affect on their development. As an example, the
Diagnosis and Statistical Manual of Mental Disorders (DSM IV), the official
manual of mental disorder classification, notes that stuttering is often absent
during oral reading, singing, or talking to inanimate objects or pets (American
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Psychological Association [APA], 1980). Melson (2001) suggests that caring
for pets is a way children learn to nurture, especially important for male children
in our society who have few, if any, games that mold caring and nurturing. Ani-
mals play important roles in motivating children and shaping how they view the
world (Beck, Melson, da Costa, & Liu, 2001; Katcher & Wilkins, 2000; Rud &
Beck, 1999, 2000). However, the biophilia hypothesis suggests that keeping pets
is only one way that children can be engaged with animals and nature. As noted
above, we need studies of a wide variety of contacts with animals and nature. At
this stage in our knowledge, we do not know if the value of animals for children
is resident in the animals’ ability to focus attention as predicted by the biophilia
hypothesis, participation in the adult roles of caring for another, the human
social support from family or community that it generates, animal social support
from the bond between children and pets, or a combination of all of those factors
(Beck & Meyers, 1987).

THE PHYSIOLOGICAL
AND PSYCHOLOGICAL STUDIES

The short-term physiological responses to looking at animals, or pictures of
animals, undergoing stressful tasks, with and without the animal present, and
interacting with animals have been recently reviewed by Friedmann (2000). She
did not include in that review the similar effects of looking at natural scenery or
pictures of such scenery and modulation of stress by such sights (Frumkin,
2001). Research is needed to assess the physiological effects of animal interac-
tion beyond measures of blood pressure and overt behavior. This is already pos-
sible with reliable, minimally invasive techniques of measuring immune func-
tion, patterns of brain activity, and endocrine function.

There is some evidence in the literature that pets should be prescribed for cer-
tain vulnerable populations (Rowan & Beck, 1994). Before it is possible to make
so strong a recommendation, certain real discrepancies in the literature need to
be addressed.

There is a suggestion it the literature that dogs are more valuable for the pro-
tection of health than cats (Friedmann & Thomas, 1995; Serpell, 1991; Siegal,
1990). However, the literature is not uniform in this observation (Anderson
et al., 1992; Friedmann et al., 1980). Part of the problem is the tendency of
women enlisted in these studies, who are more likely to be the owners of only
cats, to have poorer health and less social support (Friedmann, 2000). It would
be desirable to have this question resolved by a larger trial in which it is possible
to match health and human social support status of cat and dog owners.

One group of investigators has produced evidence that pets, including cats
and dogs, are so effective in reducing the response to stressors and lowering
ambient blood pressure in mild hypertensives that a case can be made for
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treating hypertension with pet ownership (Allen, Blaskovich, Tomaka, &
Kelsey, 1991; Allen, Shykoff, & Izzo, 2001). However, their data is not sup-
ported by other investigators who have observed only a modest decrease in
ambient blood pressure with pet ownership and a smaller and less consistent pro-
tection from the effects of stressors (Baun, Bergstrom, Langston, & Thoma,
1984; Friedmann, Katcher, Thomas, Lynch, & Messent, 1983; Friedmann,
Locker, & Lockwood, 1993; Katcher, 1981; Katcher, Friedmann, Beck, &
Lynch, 1983; Straatman, Hanson, Endenburg, & Mol, 1997; Watson, &
Weinstein, 1993; C. C. Wilson, 1987, 1991). Before we can confidently pre-
scribe pets for hypertension, we need the conflict resolved by investigators using
comparable methodologies, including studying people in their homes
(Friedmann, Katcher, & Meislich, 1983; Katcher, Friedmann, Goodman, &
Goodman, 1983; Voith, 1985).

If we think pets are beneficial for some people, we have to accept the evi-
dence that they are associated with decreased health and morale in others. The
reports of Ory and Goldberg (1983); Lago, Knight, and Connell (1983); Miller
and Lago (1990); and Stallones, Marx, Garrity, and Johnson (1990) have all
reported no effect of pets or evidence of decreased morale and health in some
populations. It would be important to more precisely define those populations.
Simon (1984) has suggested that a close attachment to pets can attenuate bonds
to people. People with an impaired capacity for intimacy with other human
beings would be at risk for lack of human social support. Recent information
bearing on this issue has been found in the observation that in some populations
a high attachment to pets is associated with high scores on a dissociation index
(Brown & Katcher, 1997, 2001). Dissociation as a defense mechanism and the
dissociative disorders are often associated with an impaired capacity for inti-
macy with people. Thus, this population might be vulnerable because of a lack
of human companionship despite the presence of animal companionship.

THE CULTURAL SIGNIFICANCE OF
ANIMALS AND NATURE

The symbolic role of animals in society may be as important as the physio-
logical impact on people. For example, many police forces carry teddy bears in
their cruisers as part of their trauma kits. Advertising is full of animal images, as
are our everyday lives and speech, and yet very little attention has been given to
trying to understand how these symbols are important to us as individuals and to
society as a whole. In the real world, even rabbits and turtles can encourage
approaches by other people and stimulate conversations between children and
unfamiliar adults (confederates) in a community park setting. This is an example
of animals as “social lubricants” (Hunt, Hart, & Gomulkiewicz, 1992). Each
year, people visit area zoos more than they go to professional sporting events
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(E. O. Wilson, 1993). Animals are important to people; we must study how to
better use that interest at times of physical and psychological need.

ANIMAL-ASSISTED THERAPY (AAT)

The public health implications of animal ownership may be particularly
important to older adults, whose family and friends may live at some distance or
have even died. In the United States, about 95% of the elderly live in the com-
munity and 30% of those live alone (Harris, Rinehart, & Gerstman, 1993). The
evidence is that animals play a positive role for elderly persons living alone
(Siegel, 1990, 1993). Animal owners appear to experience improvement of life
satisfaction and levels of personal safety after retirement compared to non-
owners (Norris, Shinew, Chick, & Beck, 1999).

Although older adults appear to derive at least some benefit from animal con-
tact, they frequently are not pet owners (American Pet Products Manufacturers
Association [APPMA], 2003). This may be a function of their economic situa-
tion and housing constraints. Future studies with older adults should clearly
document the value of animal contact and, where possible, record the costs or
cost savings involved. Such information will help older adults keep their ani-
mals and may even help subsidize the care. It would be important to study the
social and psychological characteristics of those senior citizens most likely to
benefit from an association with a companion animal.

Although most older adults live in the community, others reside in independ-
ent living facilities and nursing homes. These institutional settings have been
used for a variety of AAT programs that use varying assessment instruments and
interventions, including resident mascots and visiting animals (Banziger &
Roush, 1983; Brickel, 1979, 1984; Corson, Corson, & Gwynne, 1975; Fick, 1993;
Francis, Turner, & Johnson, 1985; Harris et al., 1993; Hendy, 1984; Kongable,
Buckwalter, & Stolley, 1989; Perelle & Granville, 1993; Robb, 1983).

Presently, Alzheimer’s disease is an area of great interest because the disease
now affects 1 in 10 people age 65 and nearly half of all people age 85 and older
(Hingley & Ruggeri, 1998). There is evidence that the presence of a dog can
increase social behaviors when the animal is available temporarily or perma-
nently. Behaviors including smiles, laughs, looks, leans, and touches were more
normal for many people and those who did not appear to benefit from the animal
were always the same individuals (Batson, McCabe, Baun, & Wilson, 1997;
Kongable et al., 1989). Often, animals other than dogs are more appropriate in
such settings and more programs are using fish tanks to improve morale and
even improve eating habits (Edwards & Beck, 2002; Hundley, 1991; Riddick,
1985). There is evidence that older people with Alzheimer’s disease would ben-
efit from contact with animals in whatever their living environment (Verderber,
1991). Future research should be directed toward identifying how to alleviate
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the more common problems facing patients in their home environment, includ-
ing lack of stimulation, social isolation, agitation, and staff morale.

AAT CAN BE PROBLEMATIC

There are risks associated with any animal contact; although there is little
indication that animal programs are particularly dangerous, there are few reports
of adverse effects (Schantz, 1990; Walter-Toews, 1993). AAT has a good safety
record, but the potential for problems increases as programs involve more peo-
ple and more animals (Beck, 2000). To justify any risk associated with animal
contact, we must demonstrate a value to the patients. The most common criti-
cism of animal-facilitated therapy programs is that they are not goal oriented and
even when goals are identified, evaluation is often unclear (Beck, 2000; Beck &
Katcher, 1984; Draper, Gerber, & Layng, 1990; Hundley, 1991). To justify any
risk and secure acceptance within the health care industry, programs have to be
assessed with appropriate methodology, including studies of moderate or long
duration and especially multi-centered studies using comparable protocols.
Choosing the best animal for a particular subject in a given therapeutic setting
requires more information than is currently available. It is also important to un-
derstand the attributes of a pet that are most likely to positively impact the health
and well-being of people of different cultural backgrounds and histories. With-
out this knowledge, we may make generalizations that lead to false expectations
and failure in AAT.

If clear demonstration of efficacy remains a problem, specificity is a variable
of treatment for which there is little evidence in the AAT literature. We do not
know under what circumstances and for what patients it is to be the treatment of
choice and how it compares to other alternative therapies. It will be difficult to
obtain this data as long as AAT remains a volunteer activity by therapists dedi-
cated to one particular species of companion animal (Katcher, 2000).

It is important to identify the people or situations where contact with animals
is potentially problematic or inappropriate for either the people or the animals.
Resident animals, often institutional mascots, pose some of the ethical problems
that face all owned animals, that is, they must be well maintained with appropri-
ate food, water, shelter, social interaction, and veterinary care. For animal wel-
fare and basic scientific reasons, it is time to conduct studies on the possible
health effects that people have on animals, that is, look at the animal side of the
human-animal bond. For social animals such as dogs and many birds, interac-
tion with people may produce many of the same health benefits that animals
afford humans or it may increase stress. Objective assessment of physiologic
stress and a better understanding of captive behavior may provide new insights
into the human-animal bond and the management of captive animals. There is a
growing literature on how to define and measure stress in animals (Moberg,
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1985), but more work in this area is needed. Assessing the most ethical and saf-
est way to include visiting and residential animals in any setting should be an
area on continuing study (Beck, 2000). Last, future studies should include a
focus on the health benefits and risks for the animals involved in human-animal
interaction. Such an expansion of the study scope would not only be humane but
might provide a better model for understanding the impact of animals on
humans. There is some support for the idea that human-animal interactions ben-
efit the animals as well as the people (Lynch, Fregin, Mackie, & Monroe, 1974;
Lynch & McCarthy, 1969; Odendaal & Lehmann, 2000; Sato, Tarumizu, &
Hatae, 1993). If social companionship is an evolutionary development, then it is
only logical that both sides of the social interaction will benefit.

Because of the intimacy of the relationship between pets and people, the sud-
den death of a pet also can have deleterious consequences. More research is
needed to identify people likely to have an excessive grief response, how to best
deal with bereavement, and how this population may help us to better under-
stand human loss as well. In addition, there is a great need for longitudinal stud-
ies on bereavement after pet loss to determine its immediate and long-term con-
sequences. Research is especially needed in how prolongation of a chronically
ill animal’s life affects mourning. The development of newer treatments in
oncology that prolong life but do not necessarily cure and the growing popular-
ity of hospice care within veterinary medicine has generated a need for research
in this area. We do not know if it is in the best interests of all pet owners to pro-
long an ailing animal’s life. Moreover, we do not know which owners would
benefit and which would suffer. If AAT encourages or creates new human-
animal bonds, we can no longer ignore the consequences should the bond be
broken due to death or illness of the pet. The loss of a mascot animal, for what-
ever reason, impacts on the welfare of the human residents and more study is
needed on how to best address the problem.

There are published and well-recognized links between animal abuse and
abusive behavior toward other humans (Arluke, Levin, Luke, & Ascione, 1999;
Ascione & Arkow, 1999; Lockwood & Ascione, 1998), but there are also indica-
tions of the opposite effect. For example, children exposed to humane education
programs displayed enhanced empathy for humans compared with children not
exposed to such programs (Ascione, 1992). Although there is growing literature
on the relationship between animal abuse and human violence, there is little
directed research on understanding the underlining social and psychological
mechanisms and even less on how to use animals to reduce antisocial behavior.

There is also a need for more study on some of the difficulties that can occur
in human-animal contact. We need a better appreciation of the diseases and inju-
ries that are or might be associated with animal interactions as well as more data
on the problems of human psychological dependence on companion animals.
Potential problems include excessive grief responses on the death of a compan-
ion animal and the accumulation of large numbers of “companion” animals to
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the point where they constitute a threat to animal and human welfare; people
who accumulate excessive numbers of animals believing they are serving those
animals is a serious and understudied aspect of the human-animal bond
(Patronek, 1999; Worth & Beck, 1981).

CONCLUSION

After reviewing available data, we conclude that animals do play a significant
role in the lives of many people. However, the resources available to those doing
basic human-animal bond research are not sufficient to answer the questions
raised here today. Future knowledge into the specific health benefits of pets must
come from the many studies of human health that will be conducted by other sci-
entists over the next few years. Think of how much more we would know about
the effects of animals on human health if questions regarding pet ownership had
been included in the well-known longitudinal Framingham Heart Study, the
Health and Nutrition Examination Survey (NHANES), or the Systolic Hyper-
tension in the Elderly Program pilot project (Siegel et al., 1987).

In addition, the U.S. Census also should begin to include questions on the
number and types of animals in people’s homes and how people use gardens and
green spaces. If this were done, we could begin to address a wide variety of pub-
lic health issues, including potential zoonoses with long incubation periods and
subtle positive effects of animals on chronic and stress-related diseases. Just as
tobacco and coffee consumption are considered important because they alter the
risk of many diseases given their widespread use, we must be alert to the health-
promoting potential of pet ownership as well as the characteristics of those
groups for which it might not be beneficial. Encouragement of the inclusion and
consideration of pet exposure as a possible risk factor in NIH-funded studies of
human health would be cost-effective and is an idea whose time has come.

To accomplish this, we must first generate an increasing awareness of the
potential importance of human-animal, human-nature interaction and involve
scientists from a wide variety of fields for interdisciplinary collaborative
research. All future studies of human health should consider the presence or
absence of a pet in the home, the nature of this relationship with the pet, and how
the occupants interact with other aspects of the living environment as a signif-
icant variable. No future study of human health should be considered as compre-
hensive if the animals with which they share their lives are not included.

In sum, there is solid evidence that animal contact has significant health ben-
efits and that it positively influences transient physiological states, morale, and
feelings of self-worth; however, there are many inconsistencies in the literature.
We do not know the magnitude of the health benefit, the populations that are
beneficially or adversely affected, or even how pet ownership compares to other
ways of enjoying the living environment, such as gardening, walking in green
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and tree-shaded spaces, bird watching, hunting, fishing, or raising animals for
production. The AAT literature is badly in need of carefully controlled experi-
ments in which the control group shares some of the appeal or attractiveness of
animal contact. If AAT is to progress beyond its current state and earn reim-
bursement from the companies managing medical care there needs to be
multicentered therapeutic trials and comparisons with other kinds of alternative
therapies, including horticulture, nature study, dance, music, and psychodrama,
to name but a few. At present, most of AAT is conducted by volunteers who are
devoted to particular animals, which almost precludes developing precise crite-
ria for specificity of any kind of AAT. Research is needed to identify the scope of
the influence of animal contact and how to better focus the effect for people at
large and at risk. This will require an interdisciplinary approach by veterinari-
ans, biologists, psychologists, and medically trained personnel.
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