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Background. Research has found a strong link between ageism, in the

form of negative stereotypes, prejudice, and discrimination toward older

people, and risks to their physical and mental health. Little is known,

however, about the effectiveness of strategies to reduce ageism.

Objectives. To assess the relative effects of 3 intervention types

designed to reduce ageism among youths and adults—education, inter-

generational contact, and combined education and intergenerational

contact—by conducting a systematic review and meta-analysis.

Search Methods. We searched PubMed, PsycINFO, AgeLine, EBSCO,

Embase, Cumulative Index to Nursing and Allied Health Literature

(CINAHL), Global Index Medicus, Database of Abstracts of Reviews of

Effects (DARE), Epistemonikos, Cochrane Database of Systematic Re-

views, Campbell Collaboration, PROSPERO, GreyLit, and OpenGrey. We

identified additional records by hand-searching reference lists of relevant

review articles as well as records included in the meta-analysis. Two in-

dependent reviewers completed the search and screening process.

Selection Criteria. Eligible studies were those that (1) evaluated an

intervention designed to reduce ageism, (2) examined at least 1 ageism

outcome in relation to older adults, (3) used a design with a comparison

group (randomizedor nonrandomized), and (4)werepublishedafter 1970,

when the ageism concept was developed.

Data Collection and Analysis. Two independent reviewers extracted

study-level data from records using a common data collection spread-

sheet. They also assessed study quality by using the Cochrane Risk of

Bias Tool, and used the Grading of Recommendations, Assessment,

Development, and Evaluations (GRADE) tool to assess quality of outcome

evidence. Primary outcomes were attitudes toward older people and

accuracy of knowledge about aging and older people. Secondary out-

comes included comfort with older adults, anxiety about one’s own

aging, and interest in working in the field of geriatrics or gerontology.We

carried out meta-analyses with statistical mixed models.

Main Results. We identified 63 eligible studies (1976–2018) with a total

sample of 6124 participants. Ageism interventions demonstrated a

strongly significant effect on attitudes (differences of standardized mean

differences [dD] = 0.33; P< .001), knowledge (dD = 0.42; P < .001), and
comfort (dD = 0.50;P< .001), butno significanteffectonanxiety (dD = 0.13;
P= .33) or working with older adults (dD = –0.09; P= .40). Combined in-

terventions with education and intergenerational contact showed the

largest effects on attitudes. We found stronger effects for females and

for adolescent and young adult groups.

Authors’ Conclusions. Interventions are associated with substantial

reduction in ageism and should be part of an international strategy to

improve perceptions of older people and the aging process. Additional

research using more rigorous designs to examine the effects of inter-

ventions is strongly recommended.

Public Health Implications. Ageism has well-established negative ef-

fects on the physical and mental health of older people. Findings suggest

that relatively low-cost, feasible strategies involving education and inter-

generational contact can serve as the basis of effective interventions to

reduce ageism. (Am J Public Health. 2019;109:e1–e9. doi:10.2105/

AJPH.2019.305123)

See also Nelson, p. 1066.

PLAIN-LANGUAGE SUMMARY
Ageism is the stereotyping, prejudice, and

discrimination against people on the basis of
their age. Research has shown that ageism
directed toward older adults has a negative
impact on their health, well-being, and
quality of health care received. The scope of
ageism is expected to expand in the context
of a growing aging population around the
world. Despite the scope and health-related
consequences of ageism against older adults,
the relative effectiveness of common

intervention strategies designed to reduce
ageism has not been established. We sought
to conduct a systematic review and meta-
analysis examining the relative effectiveness of
ageism interventions characterized by edu-
cation, intergenerational contact, or both.
Our findings showed that interventions sig-
nificantly reduced ageism outcomes related to
attitudes, knowledge, and comfort toward
older adults. Interventions that combined
elements of both education and intergener-
ational contact had the largest effect on

people’s attitudes toward older adults. Fur-
thermore, interventions had a stronger effect
on females as well as adolescent and young
adult age groups. This study suggests that
relatively low-cost, feasible interventions
should be adopted as a part of an international
strategy to reduce ageism. Further investi-
gation using rigorous intervention study
designs is strongly recommended for future
research.
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Ageism, defined as stereotyping, preju-
dice, or discrimination toward people

on the basis of age, is amounting international
concern with important health implications.1

A substantial and growing body of research
shows that ageism toward older adults is
highly prevalent across countries,2 and the
scope of this problem is expected to grow
with global population aging. Furthermore,
compelling findings have emerged demon-
strating that negative attitudes toward aging
pose a significant risk to health andwell-being
in the later years.3,4 Adoption of widespread
negative attitudes toward aging contributes to
mortality risk, poor functional health, and
slower recovery from illness.5 Holding neg-
ative perceptions of aging also predicts poor
mental health.6–8

Not only do pervasive ageist attitudes and
stereotypes contribute to negative health
outcomes, but ageism among health care
professionals can also result in discriminatory
practices that place older people at risk.
Studies have found widespread negative
attitudes toward older people and old age
among physicians, medical students, and
nurses.9 Such ageist attitudes can lead to
practical consequences for older patients, as
assumptions regarding functional and cog-
nitive decline lead to more limited provi-
sion of medical information, withholding
certain treatment options, and exclusion from
clinical trials.10–13 Ageist attitudes have also
been found among mental health practi-
tioners and trainees (such as assuming that
symptoms such as depression are normal
among the aged), which in turn may restrict
access to treatments.14 Thus, age stereotyping
and prejudice among health providers can
affect the quality and quantity of care older
people receive and in turn lead to negative
health outcomes.15

Ageism also promotes other forms of
discrimination including the social exclusion
of older persons from meaningful roles and
relationships.16 The experience of social ex-
clusion related to unfavorable stereotypes
has been identified as a chronic stressor for
older people that can compromise health.17

Age-related prejudices lead to discrimination
and institutional norms based on stereotypes
that limit the participation of older adults.18

At an institutional level, ageist attitudes also
inhibit the development of health policies
that would benefit older individuals.19–21

Given the extent of ageist attitudes and
stereotypes and the negative consequences
of ageism for health and quality of care, de-
veloping effective interventions to reduce
ageism is a priority. Support for this view is
provided by growing evidence that reducing
ageism can promote positive health behaviors
among older people.22 Thus, developing
interventions to combat ageism is increasingly
viewed as a critical component of healthy
aging.23 Interventions include educating
professionals and the general public, fostering
contact between older individuals and young
people (e.g., school-aged children, univer-
sity students), and experimental attempts to
change attitudes.

Despite this promise, the effectiveness of
interventions to reduce or prevent ageist
stereotypes, prejudice, or discrimination has
not been established.24 To date, no systematic
review andmeta-analysis has been conducted,
to our knowledge, that addresses the effec-
tiveness of interventions across age groups to
reduce ageism toward older adults. Although
the extensive literature on ageism and health
outcomes sheds light on the scope and impact
of the problem, there is no clear guidance
about how to reduce negative views of older
adults through targeted interventions.

As part of a larger initiative coordinated by
the World Health Organization (WHO) to
understand and address the issue of ageism,we
conducted a systematic review and meta-
analysis of relevant experimental and
quasi-experimental intervention studies to
examine the relative effectiveness of major
types of ageism interventions. On the basis of
previous research,25 we categorized inter-
ventions into 3 types: educational interven-
tions that provide instruction of some kind
designed to reduce ageism, intergenerational
contact interventions that feature an oppor-
tunity for contact between younger people
and older people, and combined interven-
tions that pair the 2 approaches.

METHODS
We conducted a systematic review and

meta-analysis in accordance with the Pre-
ferred Reporting Items for Systematic
Reviews and Meta-Analyses (PRISMA)
guidelines.26 Eligible studies met the fol-
lowing inclusion criteria: (1) evaluated an
intervention designed to reduce ageism, (2)
examined at least 1 ageism outcome in re-
lation to older adults, (3) used a design with
a comparison group (randomized or non-
randomized), and (4) was published after
1970, when the ageism concept was
developed.27

Literature Search Strategy and
Selection Criteria

We searched the following electronic
databases (academic, gray literature) up until
December 2017 by using translations of a
comprehensive “ageism” search strategy de-
veloped in consultation with information
specialists: PubMed, PsycINFO, AgeLine,
EBSCO, Embase, Cumulative Index to
Nursing and Allied Health Literature
(CINAHL), Global Index Medicus, Database
of Abstracts of Reviews of Effects (DARE),
Epistemonikos, Cochrane Database of Sys-
tematic Reviews, Campbell Collaboration,
PROSPERO, GreyLit, and OpenGrey. The
search strategy combined key terms related to
“ageism,” “age discrimination,” “age preju-
dice,” “age stereotype,” or “social exclusion”
with terms related to “elder” or “older adults”
(Figure A, available as a supplement to the
online version of this article at http://
www.ajph.org). We identified additional
records by hand-searching reference lists of
relevant review articles25,28 and the reference
lists of the studies included in this meta-
analysis. Following an initial phase of re-
moving duplicates and completely irrelevant
records, 2 independent reviewers (among
C. S., M.W., and C. B.) screened records for
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potentially eligible titles and abstracts and
subsequently reviewed full texts to determine
inclusion in the meta-analysis. Disagreements
were resolved with a third reviewer (D. B. or
K. P.) via consensus. We used Covidence
systematic review management software
(Veritas Health Innovation Ltd, Melbourne,
Australia) to facilitate the screening pro-
cess. We assessed study eligibility against a
systematic review and meta-analysis pro-
tocol registered with PROSPERO (ID:
CRD42018088349).

Data Analysis
Extraction. Two reviewers (among C. S.,

M.W., and R.C.) independently extracted
the following study-level data from records
by using a common data collection spread-
sheet, which was pilot-tested with an initial
sample (n = 10) of records: publication year,
country, intervention type and duration,
research design, participant inclusion and
exclusion criteria, sample size, and participant
characteristics (e.g., age, gender, race/eth-
nicity, educational group). For each ageism
outcomemeasure, we extractedmean and SD
data for treatment and control groups. If SDs
were not provided in the article or available
after contacting authors (n = 15), we derived
them by using other information provided in
the article (i.e., means, Ns, t or F statistics). In
some cases, it was necessary to assume equal
SDs for control and intervention groups or for
baseline and follow-up in the derivation.

Many studies had only 1 follow-up as-
sessment point (n = 51), and the remaining
studies (n = 12) varied greatly in the timing of
subsequent follow-up assessments (ranging
from several weeks to 5 years). For this rea-
son, we used the first follow-up assessment
(range = 1–104 weeks; mean= 15 weeks) for
all studies in the analysis. We compared data
collection sheets from independent reviewers
on all data elements, and we resolved dis-
crepancies through consensus.

Studies with multiple intervention arms.
Several studies contained multiple in-
tervention arms. We selected or combined
intervention groups to create a single inter-
vention group for each study. All cases
of combined arms involved, for example,
identical outcomes and protocols (timing of
intervention and follow-up) and comparable
goals, not requiring modeling of dependence

between arms. We selected the original re-
searchers’ “combined” intervention arm
when more than 1 of the 3 intervention types
were represented in a study. This selection
rule aligned with the theoretical expectation
that a combined intervention strategy would
be more impactful than an approach involv-
ing only 1 mode of intervention.

Outcomes. We organized the ageism
measures used across studies (Table A, avail-
able as a supplement to the online version of
this article at http://www.ajph.org) into 5
outcome categories through research team
consensus that reflect common categories of
ageism found in the literature25 and represent
both self-directed and other-directed di-
mensions of the construct.29 The meta-
analysis examined 2 primary outcomes: atti-
tudes toward aging, including aging stereo-
types, perceptions, and prejudice toward
older people, and knowledge on aging, in-
cluding information and misconceptions on
the aging process. We examined 3 additional
secondary outcomes: comfort and types of
behavioral interactions with older adults,
anxiety about one’s own aging process, and
interest in working in the field of geriatrics or
gerontology. If a study reported more than 1
measure for a given outcome category, we
selected the measure most commonly used
within the pool of included studies. We
determined this by selecting the measure that
was used most commonly across the studies
that considered the outcome in question.

Risk of bias and quality of evidence
assessments. Two reviewers (among C. S.,
M.W., and R.C.) independently appraised
the risk of bias for individual intervention
studies by using the Cochrane Risk of Bias
Tool, which assesses studies as low or high risk
for the following forms of bias: selection,
performance, detection, attrition, reporting,
and other.30 We resolved discrepancies be-
tween reviewers in assessing risk of bias
through consensus within the study team.We
used the Grading of Recommendations,
Assessment, Development, and Evaluation
(GRADE) tool to assess the quality of the
body of evidence across studies for each
ageism outcome.31

Methods of analysis. We carried out
meta-analyses by using statistical mixed
models. The dependent variables were the
standardized mean differences (SMDs) over
time (baseline to postintervention) for control

and for intervention (outcome mean differ-
ences divided by the SD of the difference).

The primary model included treatment
(control vs intervention), time of assessment (a
repeated measure: baseline vs first follow up
upon treatment completion) as fixed classi-
fication factors, the interaction between these
factors, and studies as levels of a random
classification factor. We specified an un-
structured error. Random effects help to
model heterogeneity among studies. We
examined the effect of the intervention on
study outcomes by the treatment multiplied
by time interaction in this model. Results are
reported in terms of differences of SMDs,
denoted dD, because of the numerous mea-
surement instruments and scale ranges used
by the studies for each outcome.

We examined additional indepen-
dent variables, including type of interven-
tion (intergenerational contact–only,
educational-only, combined inter-
generational contact and education),
educational age group (preschool or
primary-school students, high-school stu-
dents, university students), year of publica-
tion, country of study, randomized controlled
trial versus quasi-randomized, mean age of
study participants, participant percentage fe-
male, participant percentage White, and
participant percentage African American.We
added each of these variables to the primary
model (as a fixed classification factor for
categorical variables and as a covariate for
quantitative variables; separate models for
each variable) as well as its interaction with
treatment and time. To examine whether, for
example, specific study-level methodological
characteristics moderated treatment effects—
whether effects were stronger for or limited to
certain levels of these characteristics—the
focus was on the interaction with treatment,
including examination of homogeneity of
regressions for the covariates.32 These ex-
aminations of moderator variables were
limited to the primary outcomes, attitudes,
and knowledge because of the limited
number of studies assessing the secondary
outcomes. We examined a measure of in-
tervention dosage—number of weeks—in a
separate model in which we regressed out-
comes on these variables for the intervention
group only.

In this type of meta-analysis, it is clear that
an assumption of studies as fixed (a single true
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effect size for all studies) is inappropriate. True
effect sizeswill vary by studies owing not just to
sampling error but also to differences in sample
composition (e.g., age, ethnicity, education),
methods of assessment and study protocol,
variable definitions, overall study quality, and
numerous other factors. We used mixed
models in which we assumed studies to be
random (sampled from a population of stud-
ies).Weassumed effect sizes todiffer by studies.

We examined the question of publication
bias by constructing funnel plots with sample
size plotted against SMD.33

RESULTS
The database and hand searches identified

29 702 total articles, and we identified 238

records for full-text review following removal
of duplicates and irrelevant records. We ex-
cluded 174 full-text records for several rea-
sons, such as studies lacking a comparison
group, pre–post assessment, ageism outcome,
and usable data for the purpose of meta-
analysis. Exclusions resulted in 6334–96 studies
eligible for meta-analysis with a total sample
of 6124 participants (Figure 1). Included
studies were published between 1976
and 2018. Interventions comprised in-
tergenerational contact–only (33.3%),
education-only (36.5%), and combined
intergenerational contact and education
(30.2%) programs withmean duration of 12.6
weeks (SD=16.6). Studies included both
experimental (8.0%) and quasi-experimental
(92.0%) designs. Participants were mostly
female (67.2%) andWhite (66.7%)withmean

age 22.4 years (SD= 9.0) across preschool
and primary-school (20.7%), high-school
(15.9%), undergraduate (20.6%), and gradu-
ate or professional (36.5%) educational age
groups. The most common ageism outcome
category was attitudes toward aging (n = 53)
followed by knowledge about aging (n= 19),
comfort with older adults (n = 9), interest in
workingwith older adults (n = 6), and anxiety
about own aging (n= 5; see Table A for study
characteristics).

Meta-analyses of the overall effect of
ageism interventions for all outcomes are
shown inTable 1 and for primary outcomes in
Figures 2 and 3. Ageism interventions dem-
onstrated a strongly significant effect on at-
titudes (dD= 0.33; P< .001), knowledge
(dD=0.42; P< .001), and comfort (dD=
0.50; P< .001), but no significant effect

Records identified through database
searching

(n = 29 664)

Additional records identified
through other sources

(n = 38)

Records after duplicates
(n = 21 416)

Records screened
(n = 13 729)

Records excluded
(n = 13 491)

Full-text articles assessed
for eligibility

(n = 238)

Full-text articles excluded
(n = 175)

- No comparison group (n = 102) 

- Posttest only (n = 19) 

- No ageism outcome (n = 13) 

- Duplication (n = 12) 

- No intervention (n = 9) 

- Data not suitable for meta-
   analysis (n = 9)

- Published abstract (n = 5) 

- Qualitative study (n = 4) 

- Full text unavailable (n = 2) 

Studies included in
quantitative synthesis

(meta-analysis)
(n = 63) 

Records excluded
(n = 7687)

Note. PRISMA=Preferred Reporting Items for Systematic Reviews and Meta-Analyses.

FIGURE 1—PRISMA Flow Diagram for Systematic Review of Interventions to Reduce Ageism
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on anxiety (dD= 0.13; P= .33) or working
with older adults (dD= –0.09; P=0.40).

In the moderator analysis (Table B,
available as a supplement to the online version
of this article at http://www.ajph.org), each
intervention type showed a strong effect
on primary outcomes of attitudes (inter-
generational-only: dD = 0.18; P= .026;
education-only: dD = .34; P < .001; com-
bined: dD = 0.43; P < .001) and knowledge
(intergenerational-only: dD=0.53; P= .005;
education-only: dD= 0.41; P< .001; com-
bined: dD=0.36; P< .08). The combined and
intergenerational contact–only intervention
types demonstrated the strongest effects on
the attitudes and knowledge outcomes, re-
spectively. Gender was a significant moder-
ating factor for attitudes (dD=0.01; P= .009)
and knowledge (dD=0.01; P< .001), with
interventions having a greater positive effect
on females.

Ageism interventions had significant ef-
fects on both primary outcomes among
high-school (attitudes: dD= 0.36; P < .001;
knowledge: dD= 0.50; P < .027) and
university-level (attitudes: dD= 0.39;
P < .001; knowledge: dD= 0.42; P < .001)
educational age groups. The relation be-
tween intervention dosage (number of
weeks) and the attitudes outcome was
positive but not significant (P= .09); in-
tervention dosage was not related to
knowledge (P= .69). There was no signifi-
cant difference between ageism intervention
studies using randomized controlled trials
versus non–randomized controlled trial de-
signs on the attitudes outcome. There were
too few randomized controlled trials with
data on the knowledge outcome to examine
this effect. There was also no significant
difference on primary outcomes between

intervention studies from the United States
versus non-US countries.

In general, studies included in this meta-
analysis were found to be at high risk of bias
according to the Cochrane Risk of Bias Tool
(Table C and Figure B, available as supple-
ments to the online version of this article
at http://www.ajph.org). The majority of
studies used a quasi-experimental design and,
therefore, demonstrated shortcomings related
to randomization, allocation concealment,
and blinding of participants, personnel, and
outcome assessors. Using the GRADE tool,
we rated the quality of evidence supporting
each outcome as low–moderate, largely
downgraded because of the limitations in
study design (Table D, available as a supple-
ment to the online version of this article at
http://www.ajph.org).

Although we would use a mixed model in
the analysis regardless of the I2, the I2 values
were 78.09 for attitudes and 81.11 for
knowledge. The funnel plots for attitudes,
knowledge, comfort, and anxiety outcomes
showed no clustering of studies in the
lower-right portion of the funnel that would
indicate lack of publication of smaller or
nonsignificant studies; the work outcome
showed some evidence of bias (Figures C and
D, available as supplements to the online
version of this article at http://www.ajph.org).

DISCUSSION
Ageism, in the forms of stereotyping,

prejudice, and discrimination toward people
on the basis of age, has well-established
negative effects on the physical and mental
health of older people. However, global
health strategies have not considered ageism

as a modifiable risk factor. This situation is
changing as the WHO has identified re-
ducing ageism as a key target for improv-
ing human health.23 Although numerous
interventions have addressed ageism, the
overall effectiveness of such programs is un-
known.24 To fill this knowledge gap, we
completed the first meta-analysis, to
our knowledge, of interventions designed
to reduce ageism toward older people.

Our study provides a comprehensive sys-
tematic review and meta-analysis of available
experimental and quasi-experimental ageism
trials. In this meta-analysis, interventions
significantly reduced levels of self-reported
ageism among treatment participants versus
controls. The size of these proportional re-
ductions was broadly consistent across 3 in-
tervention types, indicating that education,
intergenerational contact, and combined
programs provide broadly generalizable
benefits. The data also suggest that inter-
ventions to reduce ageism are particularly
effective among females and among adoles-
cent and younger adult educational groups.

This study has several limitations. Given
the nature of the available evidence, we were
unable to rely primarily on randomized
controlled studies. In the meta-analysis, 5 of
the studies were randomized controlled trials
and 58 employed quasi-experimental designs.
Our approach was consistent with a general
consensus in the field that inclusion of
quasi-experimental studies is justified when
more rigorous trials are lacking. As has been
recommended,97 we excluded the weakest
designs (including observational studies and
single-group before-and-after studies) and
only included studies that employed an
analysis of a treatment and a comparison
group with pre and post assessments on each
group. The inclusion of non–randomized
controlled trials that used comparison group
designs is justified because it allows us to
address outcomes from pragmatic imple-
mentations of ageism interventions that have
not been sufficiently studied in randomized
controlled trials.98 Our analysis comparing
studies using randomized controlled trial
versus non–randomized controlled trial de-
signs found no significant differences on the
primary outcome (attitudes) with enough
studies to conduct such an analysis. However,
findings reported in this article should be
interpreted with caution because of the

TABLE 1—Mixed Model Meta-Analyses of Ageism Interventions for Primary and Secondary
Outcomes: Worldwide, 1976–2018

No. of Participants

Ageism Outcome No. of Studies Control Group Intervention Group Effect Size, dD (95% CI)

Attitudes toward aging 53 2404 2783 0.33 (0.25, 0.42)

Knowledge on aging 19 818 756 0.42 (0.27, 0.57)

Comfort with older adults 9 286 348 0.50 (0.27, 0.57)

Anxiety about own aging 5 217 267 0.13 (–0.13, 0.38)

Working with older adults 6 388 375 –0$09 (–0.30, 0.12)

Note. CI = confidence interval; dD = differences of standardized mean differences.
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methodological limitations of the studies
included. This observation points to the need
for future studies to employ randomized
controlled designs.

Our review also uncovered 2 important
gaps in the ageism intervention literature.
First, the majority of ageism intervention
studies were from the United States, which

may contribute to location bias; future re-
search is necessary in other contexts
throughout the world to understand whether
the effect of certain interventions varies across
different cultures and age-related social
norms. Second, studies that examined the
effect of ageism interventions among older
adults themselves were lacking. Such

research is critical given evidence of inter-
nalized ageism among older adults and
their implicit preferences for younger
adults.7

The most important implication of
this meta-analysis, however, is the encou-
raging potential for interventions to re-
duce ageist stereotyping and prejudice.

-3.5 -3 -2.5 -2 -1.5 -1 -0.5 0 0.5 1 1.5 2 2.5 3 3.5

Aday et al.34 (dD = 0.532; 95% CI = 0.386, 0.678; Wt = 0.0084)

Anderson35 (dD = 0.138; 95% CI = 0.005, 0.271; Wt = 0.0095)

Angiullo et al.36 (dD = –0.725; 95% CI = –0.844, –0.606; Wt = 0.0105) 

Babcock et al.37 (dD = –0.297; 95% CI = –0.378, –0.216; Wt = 0.0149)

Baggett38 (dD = –0.419; 95% CI = –0.518, –0.319; Wt = 0.0126)

Belgrave39 (dD = 0.442; 95% CI = 0.174, 0.710; Wt = 0.0046)

Bernard et al.41 (dD = 0.329; 95% CI = 0.304, 0.354; Wt = 0.0501)

Blunk and Williams43 (dD = 0.474; 95% CI = 0.342, 0.607; Wt = 0.0095)

Brown et al.45 (dD = 5.076; 95% CI = 4.898, 5.253; Wt = 0.0048)

Carter46 (dD = 0.618; 95% CI = 0.588, 0.648; Wt = 0.0403)

Chase47 (dD = 1.064; 95% CI = 0.925, 1.204; Wt = 0.0084)

Chen and Walsh48 (dD = 0.346; 95% CI = 0.317, 0.375; Wt = 0.0429)

Chua et al.49 (dD = 0.870; 95% CI = 0.709, 1.030; Wt = 0.0074)

Cummings et al.50 (dD = 0.655; 95% CI = 0.586, 0.724; Wt = 0.0182)

Dorfman et al.52 (dD = 0.962; 95% CI = 0.820, 1.103; Wt = 0.0071)

Dunn54 (dD = 0.050; 95% CI = –0.038, 0.139; Wt = 0.0138)

Dye55 (dD = –0.289; 95% CI = –0.495, –0.083; Wt = 0.0061)

Fruhauf et al.56 (dD = 0.029; 95% CI = –0.345, 0.403; Wt = 0.0031)

Gilbert57 (dD = 0.332; 95% CI = 0.272, 0.392; Wt = 0.0205)

Glass et al.58 (dD = 0.316; 95% CI = –0.301, 0.330; Wt = 0.0868)

Gonzales et al.59 (dD = –0.937; 95% CI = –0.975, –0.900; Wt = 0.0323)

Hannon and Gueldner60 (dD = 0.343; 95% CI = 0.281, 0.405; Wt = 0.0205)

Harper61 (dD = 0.204; 95% CI = 0.072, 0.336; Wt = 0.0096)

Hastings62 (dD = 1.206; 95% CI = 1.058, 1.353; Wt = 0.0079)

Heller and Walsh63 (dD = 0.829; 95% CI = 0.777, 0.881; Wt = 0.0238)

Holtzman et al.64 (dD = –0.207; 95% CI = –0.339, –0.076; Wt = 0.0090)

Intrieri et al.65 (dD = 0.440; 95% CI = 0.382, 0.498; Wt = 0.0216)

Kaf et al.67 (dD = 1.759; 95% CI = 1.680, 1.837; Wt = 0.0151)

Kamenir68 (dD = 0.682; 95% CI = 0.539, 0.825; Wt = 0.0088)

Kassab and Vance69 (dD = 0.793; 95% CI = 0.647, 0.940; Wt = 0.0082)

Klein et al.70 (dD = –0.267; 95% CI = –0.295, –0.238; Wt = 0.0440)

Leblanc72 (dD = –0.041; 95% CI = –0.099, 0.018; Wt = 0.0209)

Leung et al.73 (dD = 0.797; 95% CI = 0.729, 0.865; Wt = 0.0146)

Lu et al.74 (dD = 0.269; 95% CI = 0.226, 0.312; Wt = 0.0274)

Lytle et al.75 (dD = 0.283; 95% CI = 0.252, 0.314; Wt = 0.0410)

Merz et al.77 (dD = 0.691; 95% CI = 0.618, 0.764; Wt = 0.0171)

Meshel and McGlynn78 (dD = 0.658; 95% CI = 0.525, 0.791; Wt = 0.0094)

Mount79 (dD = 0.295; 95% CI = 0.223, 0.366; Wt = 0.0168)

Murphy-Russell et al.80 (dD = 1.606; 95% CI = 1.526, 1.685; Wt = 0.0132)

Olson81 (dD = 0.729; 95% CI = 0.671, 0.788; Wt = 0.0212)

Pacala et al.82 (dD = 0.392; 95% CI = 0.281, 0.504; Wt = 0.0103)

Pilkington83 (dD = 0.246; 95% CI = 0.151, 0.340; Wt = 0.0133)

Wenzel and Rensen84 (dD = –0.429; 95% CI = –0.618, –0.239; Wt = 0.0065)

Proller85 (dD = 0.417; 95% CI = 0.320, 0.514; Wt = 0.0127)

Ragan and Bowen86 (dD = –0.759; 95% CI = –0.856, –0.662; Wt = 0.0076)

Rich et al.87 (dD = 0.353; 95% CI = 0.294, 0.411; Wt = 0.0215)

Snyder90 (dD = 0.534; 95% CI = 0.496, 0.572; Wt = 0.0331)

Trent et al.91 (dD = 0.870; 95% CI = 0.832, 0.908; Wt = 0.0325)

Willard and Crandall92 (dD = –0.211; 95% CI = –0.439, 0.016; Wt = 0.0052)

Xaverious and Mathews93 (dD = –3.00; 95% CI = –3.11, –2.89; Wt = 0.0103)

Yamashita et al.94 (dD = 0.316; 95% CI = 0.267, 0.365; Wt = 0.0242)

Lee et al.95 (dD = 0.402; 95% CI = 0.364, 0.441; Wt = 0.0329)

Yu and Chen96 (dD = 0.441; 95% CI = 0.374, 0.508; Wt = 0.0187)

Overall

Differences of Standardized Mean Differences

Note.CI = confidence interval; dD = differences of standardizedmean differences; wt =weight. In 2b, the 4 rightmost columns show, in order, dD for each study (which is dD),
the lower confidence limit, the upper confidence limit, and the weight given to each study in the pooled analysis.

FIGURE 2—Examination of Overall Effect of Ageism Interventions on Primary Attitudes Outcome: Baseline to Posttreatment
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Furthermore, most of the interventions in-
cluded in this reviewwere small-scale, low-cost
programs. Positive effects were found in in-
tervention over comparison groups in most
studies, and negative effects of interventions
were rare. Interventions that included both
educational and intergenerational contact
components demonstrated particularly strong
effects, especially for combating negative atti-
tudes toward aging, suggesting that such
combined programs should be a high priority
for rigorous testing and dissemination. Fur-
thermore, given that ageism constitutes a global
crisis, interventions must be developed that are
adapted for different national and cultural
contexts. Our findings suggest that interven-
tion research will lead to substantial progress in
combating ageism and, in turn, improving the
health and well-being of older people.
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