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ABSTRACT We conducted a meta-analysis to determine the effectiveness of
animal-assisted activities (AAA) and animal-assisted therapy (AAT) for reduc-
ing depressive symptoms in humans. To be included in the meta-analysis,
studies had to demonstrate random assignment, include a comparison/con-
trol group, use AAA or AAT, use a self-report measure of depression, and re-
port sufficient information to calculate effect sizes, a statistical standardization
of the strength of a treatment effect. Five studies were identified for analysis.
The aggregate effect size for these studies was of medium magnitude and
statistically significant, indicating that AAA/AAT are associated with fewer de-
pressive symptoms. This analysis revealed gaps in the research on AAA/AAT,
which we attempted to identify in order to better understand the factors that
make AAA and AAT effective at reducing depression. 

Keywords: animal-assisted activities, animal-assisted therapy, depression,
meta-analysis, pet therapy

Animal-assisted activities (AAA) and animal-assisted therapy (AAT)
are becoming increasingly common as therapeutic interventions in
health care facilities such as nursing homes and hospitals. Various

terms have been used to describe AAA and AAT such as pet therapy, pet-fa-
cilitated therapy, pet-assisted therapy, animal-facilitated therapy, and animal
visitation (Connor and Miller 2000). The Delta Society, a leading international,
not-for-profit organization that provides training for AAA and AAT practice,
categorizes these types of interventions under the preferred terms of animal-
assisted activities (AAA) and animal-assisted therapy (AAT; “Standards of Prac-
tice” 1996). The following are formal definitions of AAA and AAT:

AAA provide opportunities for motivational, educational, recre-
ational, and/or therapeutic benefits to enhance quality of life.
AAA are delivered in a variety of environments by specially
trained professionals, paraprofessionals, and/or volunteers, in
association with animals that meet specific criteria (“Standards
of Practice” 1996). 
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Do Animal-Assisted Activities Effectively Treat Depression?…

AAT is a goal-directed intervention in which an animal that meets specific criteria is an
integral part of the treatment process. AAT is directed and/or delivered by a
health/human service provider working within the scope of practice of his/her pro-
fession. AAT is designed to promote improvement in human physical, social, emo-
tional, and/or cognitive functioning. AAT is provided in a variety of settings and may
be group or individual in nature. This process is documented and evaluated. 

Although by definition AAA and AAT are distinguishable, in actual practice the two are not clearly
differentiated and at times may overlap.

In most situations, AAA and AAT are provided to individuals or groups with the aid of volunteers
and/or health care practitioners (Barba 1995). The intention of these activities is to promote health
and well-being among those individuals who are affected by a variety of issues, including depres-
sion, autism, emotional disorders, Alzheimer’s, and physical disabilities. These types of human–an-
imal interactions can be experienced in a variety of settings such as hospitals, nursing homes,
hospices, rehabilitation facilities, oncology units, acute and critical care units, psychiatric facilities,
psychotherapy, and prisons (Connor and Miller 2000). 

A number of researchers have attempted to show that AAA and/or AAT positively affect a wide
array of outcome variables such as blood pressure, heart rate, exercise level, stress, social interac-
tion, anxiety, loneliness, and depression. However, these research studies have produced mixed re-
sults regarding the effectiveness of AAA and AAT, and the picture is further clouded by the fact that
these studies vary along such important dimensions as setting, patient population, type of animal,
duration of visits, and frequency of animal interactions. We conducted the present study to deter-
mine whether existing research supports the effectiveness of AAA/AAT in therapeutic settings. 

In such settings, AAA and AAT may produce benefits related to health and quality of life or well-
being. Some of the claimed physiological benefits of these human–animal interactions include de-
creased blood pressure, increased activity and mobility, decreased heart rate, improved recovery
rate, better coping with illness, and general benefits from physical contact or touch (Delta Society
n.d.; McCulloch 1983; Boldt and Dellman-Jenkins 1992). Potential psychological benefits include
increased empathy, relaxation, improved self-esteem and acceptance, stress and anxiety reduction,
reality orientation, nurturing skills, mental stimulation, decreased loneliness, increased positive affect,
and opportunities to reminisce about past experiences with pets or life experiences in general (Delta
Society n.d.; McCulloch 1983; Boldt and Dellman-Jenkins 1992; Barba 1995; Brasic 1998). 

Does AAT/AAA actually deliver these potential benefits? Some studies seem to offer evidence
to this effect, reporting improved social interaction in residents of institutional care facilities (Francis,
Turner and Johnson 1985; Winkler et al. 1989; Fick 1992; Perelle and Granville 1993; Batson et al.
1998). Positive effects have also been reported for patient mood (Crowley-Robinson, Fenwick and
Blackshaw 1996; Jessen, Cardiello and Baun 1996). Although such results are promising, much of
the research lacks the methodological leverage to make clear inferences about AAA/AAT effects.
One common limitation is the absence of random assignment (Norris 1983; Hagman 1997). Some
studies also fail to include control groups (Winkler et al. 1989; Vaughan 1990; Perelle and Granville
1993). For those studies using observational methods, observer bias and blinding are also issues
to consider (Jendro, Watson and Quigley 1984; Perelle and Granville 1993). 

Some of the research indicates that AAA and AAT have little impact. For example, one study
demonstrated no significant differences between a pet therapy group and an exercise control group
on an observational scale assessing self-care functioning, disoriented behavior, depressed or anx-
ious mood, irritable behavior, or withdrawn behavior (Zisselman et al. 1996). Another study indi-
cated no beneficial effects of AAA for psychological or functional variables; however, participants
showed significantly more purposeful behavior (i.e., “physical movements/gestures and/or verbal ex-
pressions exhibited with the intent of having needs or wants met,” p. 419) while in the AAA session
(Jendro, Watson and Quigley 1984). In addition, other studies report mixed findings in regard to the1
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Souter and Miller

effectiveness of AAA and AAT (Harris, Rinehart and Gerstman 1993; Batson et al. 1998). The vari-
ability in the designs and types of programs being implemented makes it difficult to determine which
programs or which components of programs could be the most effective. Thus, a narrative review
cannot clearly elucidate whether or not AAA or AAT is useful.

Meta-analysis, on the other hand, offers a more systematic way to summarize and evaluate the
diverse literature on the effectiveness of AAA and AAT. Meta-analysis is a procedure used to sum-
marize the quantitative results of empirical research studies (Lipsey and Wilson 2001). The process
of executing a meta-analysis involves gathering comparable empirical research on the topic of in-
terest and coding and analyzing study characteristics and statistical findings that are reported in in-
dividual studies (Lipsey and Wilson 2001). Statistical procedures are then performed to quantify
results across studies in order to summarize the research finding or question of interest. In select-
ing studies for our meta-analysis, we chose to focus on those that used depression or depressed
mood as an outcome variable. Our reasoning was as follows: Depression is a serious condition that
affects many people (approximately 19 million adults in the US alone; National Institute of Mental
Health [NIMH] n.d.) and has disabling effects (National Institute of Health [NIH] 1992). 

Depression can also intensify the effects of co-existing physical illnesses, an important consid-
eration given that it often co-exists with other serious diseases such as heart disease, stroke, can-
cer, and diabetes (NIMH n.d.). A recent NIMH study (Pratt et al. 1996) suggested that an individual
with depression has an increased risk for having a heart attack in the future. According to the Global
Burden of Disease study in 1990, depression is predicted to be the second cause of disease bur-
den in the nation, second to ischemic heart disease for 2020 (Murray and Lopez 1996). Depression
is a particularly pressing concern among older adults, especially institutionalized older adults, with
prevalence rates of major and minor depression among older adults in nursing homes reaching
15% to 25% (NIH 1992).

Methods

Literature Search
The studies for this meta-analysis were located by searching the following databases: PsychINFO,
ERIC, Social Services, Sociological Abstracts, Academic Search Premier, NIMH, Health and Well-
ness Resource Center, PubMed, Agricola, Melvyl Catalog, Cinahl, Health Source-nursing/academic
edition, Kluwer, Medline, Project Muse, Science Direct, Cochrane Database of Systematic Reviews,
and Dissertation Abstracts International. Key terms used in searches included pets, pet therapy,
companion animal, pets and hospitals, pets and human health, pet-facilitated therapy, pet-facilitated
therapy and depression, pet therapy and depression, bonding-human-pet and aged, bonding-
human-pet and nursing homes, bonding-human-pet and psychotherapy, pets and elderly, animals
and therapeutic use, human-pet and bonding, human–animal relationships, pets-social aspects,
 animal-assisted activities, animal-assisted therapy, and animal therapy. The journal Society and

 Animals was also searched for articles related to AAA and AAT. 
Websites on AAA and AAT and websites of universities with programs focusing on human–an-

imal relationship research were reviewed for possible research articles, including www.deltasoci-
ety.org, www.dog-play.com/therapy.html, www.censhare.umn.edu, www.therapyanimals.org,
www.vetmed.ucdavis.edu/CCAB/paws.htm, www.latham.org, www.tufts.edu/vet/cfa/index.html,
and www.vet.upenn.edu/cias. Articles were restricted to those published in English; however, there
were no restrictions for year of publication. If abstracts of the studies were available, they were read,
and the studies were retrieved if they appeared to be related to the research question of focus. The
reference lists of the collected papers were reviewed, and articles that appeared to meet the meta-
analysis inclusion criteria were retrieved and examined. 

Because this meta-analysis focused on AAA and/or AAT, studies on pet ownership were ex-
cluded. Articles that appeared to concentrate on depression and AAA and/or AAT were searched
for and examined. After excluding articles on pet ownership, the literature search led to 165 articles
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Do Animal-Assisted Activities Effectively Treat Depression?…

that were reviewed to determine if they would be included in the meta-analysis (not all of the 165
articles examined depression). Of the 165 articles, 105 were summaries/reviews, theoretical pa-
pers, editorials, methodological papers, and anecdotal papers, which did not include data that
could be analyzed. Of the 60 remaining studies, approximately half did not include a measure of de-
pression and only five met the selection criteria set for this meta-analysis (Brickel 1984; Struckus
1989; McVarish 1994; Wall 1994; Panzer-Koplow 2000). 

Selection Criteria
In order to be included in the meta-analysis, each study was required to meet several criteria. These
criteria were random assignment, inclusion of a control group, exposure to some form of AAA or
AAT, and a measure of depressive symptoms. Restrictions for the depression measures were that
they had to be a self-report questionnaire, either filled out by the participant or verbally administered
by the researcher or a volunteer. More importantly, all studies had to report results in sufficient de-
tail for us to calculate effect sizes. 

The five studies that met the selection criteria for this meta-analysis consisted of four disserta-
tions and one conference paper (Brickel 1984; Struckus 1989; McVarish 1994; Wall 1994; Panzer-
Koplow 2000). Two additional studies were retrieved that met all criteria except for providing sufficient
data to calculate effect sizes. Attempts were made to contact the authors of these studies by call-
ing departments of the schools where they conducted their research. The dissertation chairperson
of one of the authors was also reached to inquire about contact information of the author. These
attempts did not result in sufficient information to contact either author; therefore, these studies
were not included in the meta-analysis. 

Variable-Depressive Symptom Instruments
The studies included in the meta-analysis used the following validated self-report measures of de-
pressive symptoms: Zung Self-Rating Depression Scale (Zung 1965; Zung 1974), the Beck De-
pression Inventory (BDI; Beck et al. 1961), the Beck Depression Inventory, II (BDI-II; Beck, Steer and
Brown 1996), the Geriatric Depression Scale (GDS; Brink et al. 1982; Yesavage et al. 1983), and
the NIMH Mood Scales-Elderly Depressed factor (MS-E; Raskin and Crook 1988).

Reported posttest means and standard deviations for the chosen depression measures were
used to calculate an effect size statistic for each of the five studies. The posttest means and stan-
dard deviations included those from both treatment and control groups. The sample size of each
group was also used in the calculation. Due to variations in the operationalization of depression
across studies, the standardized mean difference between the treatment and control groups of
each study was the effect size statistic chosen for this meta-analysis.

Study Characteristics
In order to qualitatively describe our studies, we noted the following characteristics of each one:
(a) type of publication; (b) publication year; (c) role of experimenter in treatment; (d) discipline of re-
search; (e) sample source (e.g., nursing home, hospital, psychiatric hospital, hospital-based nurs-
ing home care unit, VA medical hospital, day care center, rehabilitation unit, homebound); (f) mean
age of sample at beginning of intervention; (g) predominant sex of sample (i.e., proportion of fe-
males in sample); (h) predominant ethnicity; (i) special characteristics of participants (e.g., psychi-
atric, dementia, diagnostics); (j) type of assignment to conditions; (k) whether or not equivalence
of groups was tested at pretest; (l) pretest differences, if tested; (m) total sample size at beginning
of study; (n) treatment group sample size; (o) control groups sample sizes; (p) type of treatment
(e.g., animal-assisted therapy, animal-assisted activity, mascot or resident animal, live-in animals
in individual rooms, animal-assisted activity and current events discussion); (q) type of animal in-
teraction for treatment groups (e.g., individual or group); (r) duration (in minutes) of each visit for
treatment group and control groups; (s) number of total visits for treatment group and control
groups; (t) duration of treatment in weeks (i.e., length of time between pre and posttesting) for1
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treatment group and control groups; (u) intensity of treatment (e.g., petting, grooming, walking); (v)
type of intervention for control groups (e.g., person visit, person and stuffed animal visit, person and
photo of animals, recreational activity, no activity or treatment, conventional therapy, exercise, cur-
rent events discussion); (w) delivery of intervention for treatment group and control groups (e.g.,
facility staff, researcher, volunteers or owners of pets, veterinarian or veterinarian technician, not re-
ported); (x) number of volunteers per participant for animal-assisted activities; (y) type of animal; (z)
survey design for variable of interest; (aa) dependent variable (e.g., depression, anxiety, stress,
loneliness, affect, mood) and instrument used to measure the dependent variable; (bb) other de-
pendent variables; and (cc) additional types of treatment groups. Given the small number of stud-
ies in the analysis, we did not examine how each of these characteristics influenced the outcome
of treatment or whether any influence was statistically significant.

Effect Size Calculations
We used the formulas for the standardized mean difference described by Lipsey and Wilson (2001)
to calculate effect sizes (also known as Cohen’s d). The standardized mean difference involves cal-
culating the pooled standard deviation, the biased effect size, the corrected effect size, the standard
error of the effect size, and the inverse variance weight (see formulas 1–5 in Table 1). This effect size
statistic was used because it allowed us to compare the effects of AAA and/or AAT on depression
among control and treatment groups to determine if AAA and AAT are effective as therapeutic in-
terventions. The standardized mean difference effect size formulas were most appropriate to assess
this because they are used to compare the means of two groups on a dependent variable when
the dependent variable is continuous and not operationalized in the same manner across research
studies (Lipsey and Wilson 2001). 

The effect size formula includes subtracting group means for the numerator and estimating
the pooled standard deviation for the denominator (Lipsey and Wilson 2001). When comparing
treatment and control groups, a positive effect size is an indication that the intervention was ef-
fective. For situations when higher scores on a dependent measure indicate progress, it is ap-
propriate to subtract the control group mean from the treatment group mean when calculating
the numerator of the effect size formula. Because lower scores rather than higher scores indi-
cated progress (e.g., less depressed) on all of the dependent measures examined in the pres-
ent meta-analysis, the order of subtraction for the numerator was reversed (i.e., the treatment
group mean was subtracted from the control group mean) (Lipsey and Wilson 2001). By mak-
ing this change in the subtraction order for the numerator, a positive effect size remained as an
indicator that the intervention was effective. All studies reported the required information in order
to calculate the effect size; however, for one study (Panzer-Koplow 2000) the pretest standard
deviations were used as an estimate of the pooled standard deviation because posttest stan-
dard deviations were not reported.

After the effect size was calculated, it was used to compute a corrected or unbiased effect size
estimate (Lipsey and Wilson 2001). A corrected effect size is necessary to calculate because the
original effect size value tends to be upwardly biased when estimated on small sample sizes
(Hedges 1981). In addition to calculating the corrected effect size estimate, the standard error of
the effect size and the inverse variance weight are calculated (Lipsey and Wilson 2001). These
statistics are computed in order to obtain a weight for each effect size. Because the various effect
sizes are based on a range of sample sizes, weights are used to represent the precision of each
effect size (Lipsey and Wilson 2001). These weights are derived from the standard error of the ef-
fect size by calculating the inverse of the squared standard error value. This value is termed the in-
verse variance weight. 

The analysis of the meta-analytic data involved using the corrected effect sizes, standard errors
of the effect sizes, and inverse variance weights of the effect sizes to analyze the effect size mean
and distribution (see formulas 6–10 in Table 1). The effect size mean was found by weighting each 1
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Table 1. Equations used in the meta-analysis.

Statistic Equation

1. Pooled standard deviation

2. Biased effect size

3. Corrected effect size

4. Standard error of the effect size

5. Inverse variance weight

6. Weighted mean effect size

7. Standard error of the mean effect 
size

8. Confidence intervals around the 
mean effect size

9. z-test

10. Test for homogeneity

11. Method of moments estimate for
random variance component

12. Percentage of total variation 
across studies due to heterogeneity
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Table 2. Study descriptions and findings   .

Study Characteristic Description

Brickel (1984) Participants Total of 15 participants from a nursing home unit 
in a hospital

Conditions/Groups Conventional therapy (n = 5); Pet-facilitated 
psychotherapy (n = 5);  No-treatment control group 
(n = 5), no activity

Animal-Assisted 8 sessions over a 4-week period; 
Activity Session Each session approximately 67.5 minutes; Dog 

Self-Report Measure  Zung Self-Rating Depression Scale
Examined in Meta-Analysis

McVarish (1994) Participants Total of 74 participants from two psychiatric hospitals

Conditions/Groups Pet-facilitated therapy group (n = 24); Animal photo-
graph group (n = 26); Control group (n = 24), 
no activity

Animal-Assisted One 40-minute group visit; Dogs and cats
Activity Session

Self-Report Measure Beck Depression Inventory
Examined in Meta-Analysis

Panzer-Koplow Participants Total of 35 participants from a nursing home
(2000)

Conditions/Groups Animal-assisted therapy group (n = 15); Control group 
(n = 19), no activity 

Animal-Assisted One individual visit per week, lasting 15 minutes, over  
Activity Session a ten-week period; Dog

Self-Report Measure Beck Depression Inventory II
Examined in Meta-Analysis

Struckus (1989) Participants Total of 50 participants from a nursing home

Conditions/Groups Animal visitation group (n = 25); Comparison group 
(n = 25), alternative recreational activity 
(i.e., sing-alongs, reading aloud)

Animal-Assisted 24 individual visits over a 12-week period, 
Activity Session with each visit lasting approximately 20 minutes; Dog

Self-Report Measure Geriatric Depression Scale II
Examined in Meta-Analysis

Wall (1994) Participants Total of 80 participants from nursing home

Conditions/Groups Dog with visitor (n = 20); Visitor with a stuffed animal 
(n = 20); Visitor alone (n = 20); No treatment control 
condition (n = 20), no activity

Animal-Assisted 3 individual visits over a two and a half week period, 
Activity Session with each visit lasting approximately 8 minutes; Dog

Self-Report Measure NIMH Mood Scales - Elderly (Depressed Factor)
Examined in Meta-Analysis

Souter and Miller

effect size by its inverse variance weight, summing these values, and dividing by the sum of weights
(Lipsey and Wilson 2001). The standard error of the mean was also calculated. Confidence inter-
vals for the mean effect size were found using the standard error of the mean effect size and a crit-
ical z-value. To test the significance of the mean effect size, a z-test was computed. The effect size
distribution was also tested for homogeneity using the Q statistic. 1
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Results

Study Characteristics
All five chosen studies were conducted in the United States, and published between 1984 and
2000 (see Table 2 for a brief description of each study). The studies took place in various institutional
settings including a hospital-based nursing home care unit, a psychiatric hospital, and nursing
homes. The mean age of individuals participating in these studies ranged from 47 to 85. The ma-
jority of these studies included females (50% to 95%), with the exception of one study, which in-
cluded only males (Brickel 1984). The predominant ethnicity of participants in these studies was
Caucasian (i.e., greater than 60% were Caucasian). 

The sample size for treatment groups ranged from 5 to 25. For control groups, the sample size
also ranged from 5 to 25. For the studies that had more than one comparison group, the compar-
ison group whose intervention included no treatment or activity was chosen to be compared with
the treatment group for the meta-analysis. However, the comparison group for one of the studies
in the meta-analysis engaged in a regularly scheduled recreational activity (Struckus 1989). The
type of treatment for four of the five studies involved AAA or pet visitations. One study used AAT as
the intervention. 

All animal interactions involved individual visits with the exception of one study using group vis-
its (McVarish 1994). The duration in minutes of each visit for treatment groups among the five stud-
ies ranged on average from 8 minutes to 67.5 minutes. The number of total visits for treatment
groups ranged from one visit to 24 visits. The duration of treatment in weeks (length of time between
pretest and posttest) ranged from 0.71 weeks to 12 weeks. The type of animal participating in the
intervention was a dog for all studies. The study facilitating group visits also included a cat as part
of the animal intervention (McVarish 1994). Four out of the five studies reported a significant reduc-
tion in depression for the animal intervention groups from pre to posttest. The Panzer-Koplow (2000)
study found that the control group experienced a reduction in depressive symptoms from pre to
posttest; however, this difference was not significant.

Mean Effect Sizes 
An alpha level of 0.05 was used for all statistical tests. Number of participants, means, and stan-
dard deviations for both treatment and comparison/control groups of each study were used in the
calculations (see Table 3). For each study, using the standardized mean difference formulas, a pooled
standard deviation, a biased effect size, a corrected effect size, a standard error, a variance, and an
inverse variance weight were calculated (see Table 4). The calculated effect sizes were all statisti-
cally independent. Figure 1 displays the distribution of effect sizes in a forest plot generated with
Stata 8.2 (Stata Corp., College Station, TX). Data were analyzed using a random effects model.1 The
random variance component was 0.30. The random effects weighted mean effect size was 0.61,
with a standard error of 0.30. 

The 95% confidence interval for the mean effect size was 0.03 to 1.19. A z-test showed that
the mean effect size for the sample of studies was statistically significant, z = 2.05, p ! 0.05. This
finding supported the hypothesis that AAA and AAT are effective at alleviating depression. Accord-
ing to Cohen (1988), a standardized mean difference effect size of 0.50 is considered a medium ef-
fect size, and 0.80 is considered large. The mean effect size found in this meta-analysis falls between
these two means and is closer to a medium mean effect size.

Homogeneity
To test the homogeneity of the distribution of effect sizes, a Q statistic was computed and was
found to be significant, Q (4) = 13.61, p ! 0.05, therefore rejecting the null hypothesis of homogeneity
and determining that the distribution of effect sizes was heterogeneous. In addition to the Q statis-
tic, another statistical approach was used to quantify the effect of heterogeneity. I

2 was calculated
to determine the percentage of total variation across studies that was due to heterogeneity rather
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Table 3. Mean depression scores and standard deviations for meta-analysis studies.

Control/Comparison Treatment

Study M       SD n M SD n

Brickel (1984) 60.60 5.90 5 56.00 6.10 5

McVarish (1994) 38.40 5.71 24 24.34 12.79 24

Panzer-Koplow (2000) 7.05 7.36 19 9.33 6.57 15

Struckus (1989) 13.50 5.80 25 9.40 4.30 25

Wall (1994) 1.70 0.85 20 1.35 0.54 20  

Table 4. Standardized mean difference calculations for meta-analysis studies.

Study sp ESsm ES’sm SEsm vsm wsm

Brickel (1984) 6.00 0.77 0.69 0.65 0.42 2.36

McVarish (1994) 9.90 1.42 1.40 0.32 0.10 9.65

Panzer-Koplow (2000) 7.03 -0.32 -0.32 0.35 0.12 8.28

Struckus (1989) 5.11 0.80 0.79 0.29 0.09 11.59

Wall (1994) 0.71 0.49 0.48 0.32 0.10 9.72

Note.  sp = pooled standard deviation of the standardized mean difference effect size; ESsm = biased
standardized mean difference effect size; ES’sm = corrected or unbiased standardized mean difference
effect size; SEsm = standard error of the standardized mean difference effect size; vsm = variance of the
standardized mean difference effect size;  wsm = inverse variance weight of the standardized mean differ-
ence effect size.  According to Cohen (1988), an ES’sm ! 0.20 is small, an ES’sm = 0.50 is medium, and
an ES’sm " 0.80 is large.   

Study

Brickel 0.69 (-0.61, 1.99)

McVarish 1.40 (0.76, 2.03)

Panzer-Koplow -0.32 (-1.00, 0.36)

Struckus 0.79 (0.21, 1.37)

Wall 0.48 (-0.15, 1.11)

Overall 0.61 (0.03, 1.19)

-2
Mean Difference (d)

-2 -1 0 1 2

Mean Difference (d)

(95% CI)

Figure 1. Forest plot of corrected standardized mean difference effect sizes for de-
pressive symptoms following animal-assisted activities/animal-assisted therapy.
Positive difference scores reflect lower depressive symptoms in the therapy group.
Box areas are proportional to the sample size of each study.

than chance and was found to be 70.61% (Higgins et al. 2003). Due to the Panzer-Koplow study
having a corrected or unbiased standardized mean difference effect size of –0.32, which was in the
opposite direction of the other studies, statistics were recalculated excluding the data from the
Panzer-Koplow (2000) study. The random variance component was 0.05. The random effects
weighted mean effect size was 0.87 with a standard error of 0.21. The 95% confidence interval for

Souter and Miller

1
7
5

A
nt

hr
oz

oö
s



the mean effect size was 0.45 to 1.29. A z-test showed that the mean effect size for the sample of
studies was statistically significant, z = 4.05, p ! 0.05. A Q statistic was recalculated excluding the
Panzer-Koplow data to examine the heterogeneity of the five studies compared with the four stud-
ies. A Q statistic was computed for the four studies and was not significant, Q (3) = 4.29, p > 0.05,
therefore failing to reject the null hypothesis of homogeneity. Figure 2 displays the distribution of ef-
fect sizes in a forest plot generated with Stata 8.2 (Stata Corp., College Station, TX). Heterogene-
ity was no longer significant when excluding the Panzer-Koplow study. 

Fail-Safe N Calculations
To determine the influence of unpublished studies on this meta-analysis (a.k.a., the file drawer prob-
lem), the fail-safe N was calculated. The fail-safe N, a statistic developed by Rosenthal and later
adapted to the standardized mean difference effect size by Orwin, estimates the number of un-
published studies with nonsignificant findings that would decrease the cumulated effect of the stud-
ies to nonsignificant (Rosenthal 1979; Orwin 1983; Lipsey and Wilson 2001). Criterion effect size
levels were set at 0.50, a medium standardized mean difference effect size according to Cohen, and
0.20, a small effect size according to Cohen (1988). For the criterion effect size level of 0.50, one
unpublished study with a zero effect size would be needed. For the criterion level of 0.20, the num-
ber of unpublished studies with a zero effect would be ten. 

Discussion
The results of our meta-analysis support the effectiveness of AAA, and in one case, AAT, as treat-
ments for depression. Although the number of chosen studies was small, taken together, the results
of these studies indicate that exposure to AAA/AAT produces significant improvement in depres-
sion, as measured with a range of well-accepted instruments. Furthermore, these improvements are
unlikely to have resulted from artifacts in study design, as we included only studies that met certain
design standards, most notably the inclusion of a control group. By combining the results across a
number of studies, our meta-analysis makes a new contribution to what is known about the ther-
apeutic effectiveness of AAA/AAT.

The present study also establishes what we can expect in terms of how much improvement pa-
tients will experience as a result of AAA/AAT. By standardizing across the results of a number of stud-
ies, we can place the likely effect size of AAA/AAT in the medium range, which Cohen (1988)

Study

Brickel 0.69 (-0.61, 1.99)

McVarish 1.40 (0.76, 2.03)

Struckus 0.79 (0.21, 1.37)

Wall 0.48 (-0.15, 1.11)

Overall 0.87 (0.45, 1.28)

-2
Mean Difference (d)

-2 -1 0 1 2

Mean Difference (d)

(95% CI)

Figure 2. Forest plot of corrected standardized mean difference effect sizes for depressive
symptoms following animal-assisted activities/animal-assisted therapy with the Panzer-Ko-
plow (2000) study excluded. Positive difference scores reflect lower depressive symptoms in
the therapy group. Box areas are proportional to the sample size of each study. 
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characterizes as a difference between groups that is not large enough to be grossly obvious, but is
large enough to be noticeable to the casual observer. In other words, although patients undergo-
ing AAA/AAT are unlikely to experience a dramatic decrease in depression, they will likely experience
a noticeable degree of relief. By considering effect sizes, our study provides evidence to endorse
not only the statistical significance of animal therapies, but their practical significance, as well.

Although the distribution of the five effect sizes was found to be heterogeneous, it is likely that
the heterogeneity was due to extraneous variables in the Panzer-Koplow (2000) study. In the Panzer-
Koplow study, participants in the control group showed a greater reduction in depressive symptoms
than the animal-assisted therapy group. There are possible explanations for this finding. Partici-
pants reported that the double negative wording on the BDI-II was confusing. Toward the end of
the intervention, a caged bird and dog were brought to the facility. It is possible that these extrane-
ous variables could have affected the outcomes in this study, especially since the bird and dog were
introduced to the facility a few weeks before the post-tests were administered. These issues are
unique to the Panzer-Koplow study. When excluding the Panzer-Koplow study and recalculating the
heterogeneity, the studies appear more homogenous.

A further contribution of our meta-analysis is to highlight the design shortcomings associated with
studies of AAA/AAT. Although we considered a large number of studies for inclusion in the analysis, only
a very small proportion met our (admittedly high) standards of research design. Many of the studies we
considered failed to randomly assign participants to control and treatment groups. Some also designed
pretest/posttest studies in which participants were exposed to AAA before the pretest, thereby ob-
scuring whether or not the animal intervention was the factor leading to a reduction in depression. 

Our systematic survey of the literature revealed several crucial gaps. Although we chose to
focus on depression as an outcome measure, we believe that it would be equally important to re-
search the effect of AAA/AAT on physiological measures (e.g., heart rate, blood pressure), yet few
studies incorporate such measures. Blood pressure would be particularly important to measure
because it is a health risk marker (e.g., high blood pressure is considered a major risk factor for car-
diovascular disease; NIH n.d.). Of the 165 studies we reviewed, only nine incorporated physiolog-
ical measures. Of these nine studies, five did not measure depression, one was a case history, two
did not use random assignment, and one study’s author could not be contacted to gain further sta-
tistical information. A number of pet ownership versus non-pet ownership studies assess physio-
logical measures; however, this is much less common among studies examining AAA/AAT. 

Another gap in the literature is the lack of research specifically addressing the degree to which
the positive effects of AAA/AAT are attributable to contact with the human being facilitating the an-
imal visit. Some studies do include human contact-only groups to compare with animal interaction
and control groups; however, in the present meta-analysis only one study included a “person visit
only” group to be compared with the AAA group (Wall 1994), precluding us from investigating this
factor in a systematic way. 

In most of the studies included in the meta-analysis, either the investigator or the volunteer an-
imal handler facilitated the intervention and collected the data, with the exception of one study
(Struckus 1989) in which the intervention and data collection was facilitated by individuals naïve to
the research component of the study. Therefore, experimenter bias is a possible flaw of the stud-
ies and could have inflated the effect sizes. However, because the data used in the meta-analysis
were based on self-report measures, the likelihood of experimenter bias is somewhat lessened. A
further limitation of our study was that the therapies included only dogs, with the sole exception of
one combined dog/cat study. It is therefore impossible to know how much of the observed im-
provement resulted from animal interaction in general, versus interaction with a dog and/or inter-
action with the human facilitating treatment. 

It would also be valuable for research to assess the long-term effects of AAA/AAT. This would
shed light on whether the beneficial effects continue after exposure to AAA/AAT and on the dura-
tion of the effects. Lastly, research comparing individual versus group interactions is lacking, despite 1
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the fact that the effectiveness of individual versus group animal visits is an important practical ques-
tion for therapists who are planning animal interaction programs.

Technically, our studies comprised a heterogeneous array of treatments, but shared the impor-
tant common thread of animal interaction. Only one study in the meta-analysis used AAT, preclud-
ing us from directly comparing the effectiveness of AAT versus the more general category AAA. For
purposes of the meta-analysis, the benefits of including another study on animal interaction and de-
pression outweighed the disadvantage of having two separate approaches represented in the same
analysis. Further research is needed to contrast AAA versus AAT, but in the absence of such re-
search, we believe it is appropriate to say that our results reflect the effectiveness of AAA/AAT in gen-
eral, especially given that, as noted in the introduction, the two treatments are often not clearly
distinguished in actual practice. Thus we have extended our results to both types (AAA/AAT). 

Conclusions
The results of our meta-analysis offer some empirical support for the therapeutic effectiveness of
dog-assisted AAA/AAT for treating depression. Five empirical studies show that AAA/AAT has pos-
itive effects on depression that are both statistically significant and large enough to be of practical
significance. However, our survey of the literature suggests that only a small proportion of the ex-
isting research on AAA/AAT meets even minimal standards of research design, and few focus on
important physiological measures such as blood pressure. Well-designed studies specifically fo-
cusing on physiological measures such as blood pressure would be a useful addition to the exist-
ing body of knowledge on AAA/AAT. 
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