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Abstract
Objective—To evaluate the efficacy of different types of behavioral treatments for geriatric anxiety
[cognitive-behavioral therapy (CBT) alone, CBT with relaxation training (RT), and RT alone].

Method—We compared effect sizes from 19 trials. Analyses were based on uncontrolled outcomes
(comparing post-treatment and pre-treatment scores) and effects relative to control conditions on
both anxiety and depressive symptoms.

Results—Treatments for older adults with anxiety symptoms were, on average, more effective than
active control conditions. Effect sizes were comparable to those reported elsewhere for CBT for
anxiety in the general population or for pharmacotherapy in anxious older adults. CBT (alone or
augmented with RT) does not appear to add anything beyond RT alone, although a direct comparison
is challenging given differences in control conditions. Effects on depressive symptoms were smaller,
with no differences among treatment types.

Conclusion—Results suggest that behavioral treatments are effective for older adults with anxiety
disorders and symptoms. Results must be interpreted with caution given the limitations of the
literature, including differing sample characteristics and control conditions across studies.
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3Note that Scogin et al. (47) contribute two RT samples (“progressive relaxation” and “imaginal progressive relaxation”) and both Radley
et al. (60) and Sallis et al. (58) describe “anxiety management training” which teaches methods of “dealing with” avoidance, “coping
with” anxiety, “thinking processes,” and “self-monitoring” that we did not deem as explicit CBT methods for the purposes of this review.
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The prevalence of anxiety among older adults is high (1), surpassing the rates of depression
and severe cognitive dysfunction (2). Almost twice as many mental health Medicare claims
are filed for anxiety disorders (38%) as for affective disorders (21%; 3). Anxiety disorders are
associated with decreased quality of life (4) and increased disability (5) in older adults.
Persistent anxiety symptoms that do not meet criteria for an anxiety disorder are also associated
with serious negative consequences such as sleep disturbance, interference with daily activities,
and distress (6,7). Prospective as well as cross-sectional research in the elderly has
demonstrated that anxiety symptoms are associated with medical illness such as coronary heart
disease (8), self-reported mobility limitations (9), and higher levels of health care utilization,
including more primary care visits and more time spent during each visit (10).

There is growing evidence that, in the absence of treatment, anxiety symptoms and disorders
are unlikely to fully remit (11,12). A recent meta-analysis (13) found that suicide risk among
patients with anxiety disorders was higher than previously believed, at levels 10 times the
general population, despite the fact that participants in the analyzed studies were believed to
be at minimal suicide risk. The authors found no significant differences in suicide risk among
the anxiety disorders. It is important to emphasize that suicide rates increase with age (14), and
thus it is likely that older adults with anxiety disorders may be at particular risk of suicide.

Despite the high prevalence and established adverse effects of anxiety in later life, there is a
paucity of treatment studies focused on this population. In fact, many anxiety treatment studies
explicitly exclude adults over a certain age (often as young as 55 years old). As older adults
often present to primary care physicians for psychiatric problems, pharmacotherapy is
common. Benzodiazepines are the most commonly used anxiety management medication
among older adults, followed by serotonergic antidepressants, buspirone, and venlafaxine
(15). Benzodiazepines have been linked to toxicity, dependence, abuse, cognitive impairment/
decline, psychomotor retardation and falls among older individuals who use them (11,16,17,
18,19,20). Selective serotonin reuptake inhibitors (SSRIs) appear to be efficacious for older
adults with anxiety disorders, and may be more effective than behavioral interventions (21,
22,23). However, older adults may be reluctant to take medications, due in part to concerns
about side effects and cost. Primary care providers may be wary of prescribing psychotropic
medications to older adults because of complications due to medical problems or interactions
due to polypharmacy.

Psychotherapeutic interventions provide an alternative to pharmacological treatments. There
is ample evidence for the efficacy of psychotherapy in treating anxiety in mixed-age samples
(24). However, as Gatz et al. (25) argued, we cannot assume that psychological treatments that
are effective with younger adults will be effective with older adults. There has been a surge of
interest in investigating psychosocial treatments for anxiety symptoms and disorders in older
samples, as evidenced by many recent publications on this topic. Recent meta-analyses have
concluded that behavioral interventions for geriatric anxiety have, on average, large effects
when compared to baseline scores or wait list control conditions (22,26). No studies to date,
however, have compared specific types of behavioral interventions beyond the broad
distinction of CBT vs. other treatment or have presented data separately from studies that
included active control conditions. In order to move the field forward by developing and testing
new interventions, it is of interest to know the relative strength of different treatment
components after controlling for attention and other nonspecific elements.

Types of psychotherapy or behavioral interventions that have been investigated for anxiety in
older adults include relaxation training alone (RT), cognitive-behavioral therapy (CBT)
without RT, and CBT with RT. RT is easier to conduct than CBT and requires less training on
the part of the therapist. Moreover, a recent meta-analysis found no differences between RT
and cognitive therapy for GAD in younger adults (27).
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The objective of the current study is to review the psychotherapy outcome studies targeting
anxiety among older adults and to compare effect sizes among different types of
psychotherapeutic interventions. Individuals with anxiety disorders often have comorbid
depressive symptoms, so we additionally examined treatment effects on depression measures
when they were included.

Method
Selection of Studies

We identified potential studies for inclusion by searching Internet databases (i.e., Medline,
PsycINFO) using relevant key words or phrases [“anxiety” (and specific anxiety disorders,
such as “Generalized Anxiety Disorder”), “psychotherapy,” “psychosocial,” “behavioral,”
“older adult,” “geriatric,” and “late-life”]; examining reference lists for promising titles; and
consulting experts in the field of geriatric anxiety. We considered all potential articles that were
published in English before September 2007. To be eligible for inclusion in our meta-analysis,
studies were required to: (1) provide a prospective test of a psychotherapeutic intervention for
anxiety disorders or symptoms; (2) report a mean subject age of 65 years or older or a lower
limit on age no less than 55 years; (3) include at least 5 subjects (due to methodological and
power concerns about studies with smaller sample sizes; thus excluding such studies as
28,29,30); (4) include only subjects who reported at least subjective anxiety symptoms
(excluding 31,32,33); (5) investigate a treatment that was at least two sessions in length
(excluding 34); (6) provide sufficient data for the calculation of effect sizes (excluding 35);
and (7) report results from published and cited anxiety or depression measures (excluding
36,37). Regarding this last criterion, we did not include study-specific indices in analyses (e.g.,
“trips out of the house,” “number of panic attacks”) unless they were items from validated
measures (e.g., generalized anxiety disorder severity from structured diagnostic interviews).
We also did not analyze measures of constructs other than anxiety or depression (e.g., quality
of life, headaches, heart rate).

Effect Size Calculation
We calculated effect sizes using the standardized mean difference statistic (Hedges’ g):
(mean1 - mean2)/sp (where sp is the pooled standard deviation weighted by the size of the
samples). Hedges’ g is an unbiased estimator with adjustment for small sample bias, related to
Cohen’s d as follows: g = d √ (N/DF) (38). We calculated the Q statistic to test for heterogeneity
among effect sizes of individual studies separately for anxiety and depression measures.
Analysis of variance (ANOVA) with fixed effects was then performed separately for anxiety
and depression, with type of treatment as the independent variable. We conducted analyses for
uncontrolled studies as well as controlled studies so that we could include more studies in this
review of a relatively small research area.1 In our analyses, a positive effect size indicates a
relative reduction in anxiety or depressive symptoms.

For two studies, standard deviations were not reported. Shadish and colleagues (39) note that
while it is possible to estimate effect sizes based on results described as “significant,”
“nonsignificant,” or “significant based on a certain probability level (e.g., p <.05),” it is
preferable to estimate based on related research or normative data. Thus, for the DeBerry
studies (40,41) we substituted standard deviations for state and trait anxiety from a similar
sample [42, for pre- and post-change (treatment or waitlist) for each condition], and for the

1The formula for g for pre/post analyses would ideally take into account the correlation between pretest and posttest scores (39). However,
because these correlations were rarely reported we used the standard formula to estimate g, which may have resulted in an underestimate
of g for the pre/post analyses, assuming that correlations between pre- and post-test scores are higher than .50, which is usually the case
(59).
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DeBerry (41) depression measure we substituted the standard deviation from Dunn and Sacco
(43, the same “young-old subjects” sd at pre- and post-change for both conditions). In another
study (23), neither means nor standard deviations were reported in the original article, but we
were able to obtain these statistics from the first author.

We included anxiety and depression measures only, and so measures which mixed constructs
(e.g., the Symptom Check List-90-Revised Global Severity Index) were excluded. In the event
that both full-scale and subscale scores on an anxiety or depression instrument were reported,
we included only the full-scale score in analyses. If subscale scores only were reported, we
included each subscale score in analyses. For summary statistics, we calculated the effect size
for each reported anxiety or depression measure within each sample, averaged the effect sizes
across measures of each construct (anxiety or depression) within each sample, and weighted
the final result by sample size when averaging across studies. Many studies were lacking
follow-up data collection, and the studies that did have a follow-up varied widely in the
assessment intervals. Thus, we did not include follow-up assessments in our analyses.

We screened approximately 300 abstracts and obtained and reviewed 83 promising articles.
Based on our stated criteria, 19 studies described in 18 publications (44 reported two studies)
were eligible for inclusion in our meta-analysis (see Table 1). These studies represent a
diversity of methodological approaches and samples from several distinct research
laboratories. Half of the eligible articles were published within the past 5 years, demonstrating
the burgeoning of interest in this area of research.

Sample Characteristics
Of the 19 studies included in the present meta-analysis, eight included subjects with generalized
anxiety disorder (GAD), five included subjects with mixed anxiety disorders (predominantly
GAD and panic disorder (PD), with some social anxiety disorder and specific phobias), five
included subjects who complained of anxiety symptoms, and one (45) included subjects with
a primary diagnosis of PD (with or without agoraphobia). Thus, GAD and PD are heavily
represented in psychosocial treatment outcome studies of late-life anxiety, whereas obsessive-
compulsive disorder (OCD) and posttraumatic stress disorder (PTSD) are not represented.

Four of the eligible studies had no control condition for comparison, but the remaining 15 of
the 19 studies included a control condition or two. There were 24 treatment samples (excluding
one of the samples in 23, which was treatment with a medication only) with eight active control
samples and eight wait-list control samples. Thus, across the 19 studies we report on the 40
samples with anxiety measures (total n = 522) and 34 of these samples that included depression
measures as well (total n = 452). Ten active treatment samples with anxiety measures (total
n = 257) and a subset with depression measures (total n = 247) were compared to an active
control condition.

We report outcomes for five different types of samples, as presented in Table 2 with mean
uncontrolled effect sizes by sample type. Two blind raters classified each intervention into
categories; agreement was perfect. Categories were as follows: 1) Wait list or no-treatment
control conditions (8 samples) describe periods without active intervention (but which may
include weekly, monthly, or pre/post assessments), which are described by researchers as
“delayed training,” “minimal contact,” or “usual care.” 2) CBT with relaxation training (CBT
+ RT; 12 samples), which comprises treatments that include relaxation training as well as other
techniques for cognitive and behavioral change. These techniques include traditional CBT
strategies such as thought monitoring, cognitive restructuring, exposure methods and response
prevention, behavioral activation, and problem solving coupled with traditional relaxation
strategies such as progressive muscle relaxation (PMR), breathing exercises, meditation, and
imagery.2 3) CBT without relaxation training (CBT – RT; 5 samples) comprises the CBT
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components without explicit mention of the relaxation components in treatment descriptions.
4) Relaxation Training alone (RT; 7 samples) comprises the relaxation components without
other CBT elements. 5) Active control conditions (8 samples) include “supportive counseling
or psychotherapy,” “non-formal” training in CBT or relaxation training, group discussion,
psychoeducation, time for quiet reflection, and weekly medication management.

Measures
Thirteen of the 19 studies utilized the trait anxiety measure from Spielberger and colleagues
(46). With a few exceptions, mean baseline Spielberger trait anxiety scores fell within a narrow
range (50.0 – 57.0). Outliers included Scogin et al. (47), who reported a mean of 42.9; DeBerry
et al. (42): 43.2; Stanley et al. (48): 48.0; and at the other end of the spectrum, Gorenstein et
al. (49): 73.1. Reflecting the relative emphasis of GAD, 10 of the studies included worry
measures such as the Penn State Worry Questionnaire (50). Studies included from one to seven
anxiety measures (mean: 3.74), and 9 of the studies included clinician-rated measures (from
one to three measures; mean: 1.56) in addition to self report instruments. Sixteen studies
included at least one depressive symptom measure, and these studies included from one to
three depressive symptom measures (mean: 1.38). By far the most common measure of
depressive symptoms (found in 14 studies) was one of the versions of the Beck Depression
Inventory (51). Only three studies included a clinician-rated measure of depression, and each
used the Hamilton Rating Scale for Depression (HAMD; 52).

Results
Table 1 summarizes information about the subjects, design, conditions, and measures in each
study. Table 2 presents uncontrolled effect sizes (within-group; pre vs. post).

Anxiety Symptoms
For the anxiety measures, the omnibus heterogeneity test revealed significant differences
among all studies (Cochran’s Q = 71.21; χ2 (31), p = .001), but no differences among studies
within each treatment condition. However, significant differences were found among the
samples, Q = 33.62, χ2 (4), p <.0001, indicating that all treatments (but not the active control
conditions) were more effective than the wait list. The omnibus test showed that effect sizes
differed among the conditions even when excluding the wait list, Q = 8.63, χ2 (3), p = .03, with
all three types of treatment showing large effects, compared with medium effects for the active
controls. Note that this contrast between the treatments and the active controls is statistically
significant even though there is slight overlap in confidence intervals (see van Belle, 2002,53).
Pairwise comparisons showed a significant difference between CBT-RT and the active control
conditions, but the other pairwise comparisons were not significant. Effect sizes and standard
errors for each study are depicted in Figure 1.

When analyses of anxiety measures were limited to studies in which treatments were compared
to active control conditions (Table 3), the heterogeneity test indicated differences among
studies (Q = 39.44, χ2 (9), p <.0001). In separate heterogeneity tests for each treatment
condition, there were significant differences within RT (Q = 28.46, χ2 (3), p <.0001). In the
omnibus ANOVA, controlled effects differed significantly across treatments, Q = 6.86, χ2 (2),
p = .03. RT showed large effects, whereas CBT with or without RT showed effects that did
not differ significantly from zero. Again, however, pairwise comparisons were not significant.
Effect sizes and standard errors relative to active control conditions for each study are depicted
in Figure 2.

2Note that Mohlman et al. (44) contributes three samples of “CBT with RT” because treatment data from three separate samples (defined
by subjects’ relative status of executive functioning) were reported.
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Depressive Symptoms
With respect to measures of depressive symptoms, uncontrolled effect sizes differed among
studies (Q = 52.63, χ2 (33), p = .02). There was no evidence for heterogeneity within any
treatment condition. ANOVA indicated that effect sizes differed across conditions, Q = 11.26,
χ2 (4), p = .02. All three treatments had large effects, active control conditions had medium
effects, and effects of wait lists did not differ from zero (Table 2). In pairwise comparisons,
only the CBT+RT condition had a significantly larger effect than the wait list/no treatment
comparison condition. Excluding the wait list, there were no significant differences among
conditions in controlled effect sizes, Q = 2.08, χ2 (2), p = .35 (Table 3).

When analyses for depression were limited to studies in which treatments were compared to
active control conditions (Table 3), the heterogeneity test indicated differences among studies
(Q = 19.77, χ2 (8), p = .01). In heterogeneity tests by condition, there were significant
differences among studies within RT (Q = 13.28, χ2 (2), p = .001). There were no significant
differences in effect sizes among conditions (Q = 0.18, χ2 (2), p = .91).

Discussion
Mean uncontrolled effect sizes suggest that: (1) spontaneous remission of symptoms during a
wait-list period is unlikely; (2) active control conditions had moderate effects for both anxiety
and depressive symptoms; (3) compared to active control conditions, psychosocial treatments
have relatively large effects on depressive symptoms and a larger effect on anxiety symptoms;
and (4) there are no apparent outcome differences among conditions on depressive symptoms.

When treatment samples are compared to active control conditions on anxiety measures, the
mean controlled effect sizes for RT (.90), CBT with RT (0.33), and CBT without RT (0.00)
compare with results previously reported by others: a mean controlled effect size of 0.71 for
CBT for GAD in the general population and 0.83 for pharmacotherapy for anxiety in older
adults (22,53). There are no apparent outcome differences among the three treatment types on
depressive symptoms, with all effect sizes in the small range.

We chose to present both uncontrolled and controlled results (e.g., within and between groups),
as meta-analyses of psychotherapy studies for GAD frequently calculate effects both ways
(e.g., 53). Response rates in treatment studies appear to vary depending upon the type of control
condition (54). For this reason, it seems appropriate to report both sets of results, as has been
done in recent meta-analyses of pharmacotherapy for late-life anxiety and depression also
published in this journal (22,55).

Most psychotherapy treatment studies in late-life anxiety do not include active control
conditions, so that more than twice as many comparisons are included in Table 2 (uncontrolled
effect sizes) as in Table 3 (controlled effect sizes). Of note, if Table 2 were limited to those
studies included in Table 3, the uncontrolled effect sizes reported for CBT+RT, CBT-RT, and
RT would be .93, 1.20, and 1.50, respectively. These results are broadly consistent with Table
3 in suggesting that RT may be somewhat more effective for geriatric anxiety than the
alternatives tested to date. However, this also suggests that all three treatments were compared
to somewhat powerful control conditions, and more equitable (ideally, identical) control
conditions would help to reveal any true differences between treatments.

Results for CBT-RT vary widely between uncontrolled and controlled studies. Although the
5 studies included in Table 2 show that patients do make gains after CBT-RT, two of the three
studies, conducted by different investigative teams, comparing CBT-RT to an active alternative
condition (Table 3) found that the alternative condition led to greater gains than did CBT-RT.
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This may suggest that CBT-RT could be a relatively weak intervention for late-life anxiety,
but certainly more research is needed.

All but two of the studies examined psychotherapies administered in groups. Individual therapy
is often expected to yield superior outcomes when compared to group therapy. However, both
of the studies which offered individual treatment (49,56) were in the CBT categories (with or
without RT), and thus this distinction does not appear to explain the results.

The results of this study suggest that relaxation training and cognitive therapy are effective
psychosocial treatments for older adults with anxiety disorders or symptoms. CBT (alone or
augmented with RT) does not appear to add anything beyond RT alone, although a direct
comparison is challenging given differences in control conditions. Relaxation training is a brief
intervention that brings rapid relief, and training providers to do relaxation training
appropriately is simpler than training them in more complex CBT methods. Moreover, older
adults report high levels of satisfaction with relaxation training (57). A psychosocial treatment
that combines components (e.g., CBT techniques plus relaxation training) may be attractive
because it offers a variety of skills, but the results of our analysis suggest that more does not
always mean better for anxious samples of older adults.

Limitations
Our analysis of the relatively small treatment outcome literature for older adults with anxiety
disorders or symptoms has several limitations. We developed our own taxonomy to describe
the treatments used in these studies. Other researchers may have defined the treatment
categories differently. However, the interrater reliability on our categories was perfect. One of
our goals was to compare psychosocial treatments based on whether they included relaxation
training. Treatment components were not often directly compared within studies, however, and
more dismantling studies are needed to demonstrate the true value of relaxation training.

We found significant heterogeneity among the results of the RT studies, with apparent outliers
falling in both the positive and negative direction. RT protocols vary and can include
diaphragmatic breathing, imagery, progressive muscle relaxation, and meditation techniques.
The studies conducted by De Berry and colleagues (40,41,42), which had larger effects than
other investigations, included meditation to a greater extent than the other RT protocols. It is
possible that meditation may offer benefits beyond what are achieved with other RT strategies.
Overall, our conclusions with respect to the effectiveness of RT should be tempered with the
knowledge that different RT protocols may lead to different results.

Three of the studies we examined did a direct comparison of active psychotherapies, as opposed
to an active control condition. Sallis et al. (58) compared a relaxation-based “anxiety
management training” (without other CBT components, but including imagery, relaxation, and
meditation) with a CBT-based “depression treatment” (without relaxation training, but
including pleasant event monitoring, problem solving, and cognitive restructuring). Both
treatments separately fared poorly against a robust “placebo” control (including self-disclosure
and reflection of feelings), but an effect size analysis favored the CBT-based depression
treatment on anxiety measures (mean d = 0.77) though ironically not on depression measures
(mean d = .03) when CBT and relaxation were compared directly. DeBerry et al. (42) compared
progressive muscle relaxation with imagery and meditation (without explicit cognitive therapy)
to cognitive restructuring and assertiveness training (without relaxation training). An effect
size analysis revealed that relaxation was superior to CBT on anxiety measures (mean d = 1.39)
and depression measures (mean d = 0.82). Stanley and colleagues (48) compared CBT with
relaxation training to supportive psychotherapy. Results indicated that both treatments
significantly and equivalently reduced anxiety, worry, and depression.
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Results were confounded by different sample characteristics and different comparison groups.
The majority of the studies recruited samples with primary GAD, PD with or without
agoraphobia, or subjective reports of anxiety. Our review included those with anxiety disorders
and those with sub-threshold symptoms, for whom the magnitude of change is typically
smaller. Indeed, the different results obtained from the Sallis et al. (58) and DeBerry et al.
(42) studies may be attributable to sample differences, as the Sallis sample was recruited for
having moderate anxiety (and depression) while the DeBerry sample had only “complaints of
anxiety” (and slightly lower trait anxiety scores compared to the Sallis sample at baseline).
None of the studies solely focused on social phobia or specific phobias, and none included
subjects with known OCD or PTSD.

As noted above, however, baseline severity of anxiety symptoms as measured by the
Spielberger trait anxiety scale was quite consistent across studies. Fewer than half of the studies
included clinician-rated measures. This is especially important because the Hamilton Anxiety
Scale is the standard in most drug studies. Researchers are therefore encouraged to include this
scale in studies of late-life anxiety. Furthermore, in the four studies that included both clinician-
rated and self-report measures, clinician-rated measures tended to yield larger effects (d = 1.37)
than self-report measures (d = .81); this difference, however, was not statistically significant.

Recommendations and Future Directions
This study adds to the literature on late-life anxiety disorders by comparing different types of
behavioral interventions. As such, it represents the closest approximation available to a
dismantling study. Such studies are important to guide both clinicians in the selection of
appropriate treatments, as well as interventions researchers in developing new forms and
combinations of treatments.

The results must be interpreted with caution because of methodological limitations of analyses
based on a small number of studies, differences in sample selection, and diverse control
conditions (when controls were used). We suggest that in order to strengthen this nascent
literature, psychotherapy studies of late-life anxiety should include active comparison
conditions whenever possible. It is also important for researchers to identify the specific
components involved in CBT (and other multi-component treatments), and true dismantling
studies could add greatly to the theoretical and practical foundations of psychotherapy for older
adults. Researchers should similarly take great care in selecting and describing control
conditions. It is a great challenge to discover relatively inert but credible active control
conditions, as evidenced by this review. Studies that compare two or more distinct and well-
defined treatments to a well-defined control condition will greatly advance research on
treatments for late-life anxiety, as would dismantling studies that compare separate components
of treatments.
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Figure 1.
Uncontrolled Anxiety Effect Sizes With Standard Errors
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Figure 2.
Controlled Anxiety Effect Sizes With Standard Errors
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