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Abstract

Objective—To describe the burden of Generalized Anxiety Disorder (GAD), a common anxiety
disorder in older adults.

Design—Cross-sectional.
Setting—Late-life depression and anxiety research clinic in Pittsburgh, PA.

Participants—One hundred sixty-four older adults with GAD and 42 healthy comparison
participants with no lifetime history of psychiatric disorder were recruited from primary care and
mental health settings as well as advertisements.

Measurements—~Participants were evaluated with the Late Life Function and Disability Index
to assess disability, the MOS 36-Item Short Form Survey Instrument to assess health-related
quality of life (HRQOL), and the Cornell Service Index to assess healthcare utilization.

Results—Older adults with GAD were more disabled, had worse HRQOL, and had greater
healthcare utilization, than nonanxious comparison participants, even in the absence of psychiatric
comorbidity. After controlling for medical burden and depressive symptoms, higher severity of
anxiety symptoms was associated with greater disability and poorer HRQOL in several domains.
The greatest decrements in HRQOL and function were observed in measures assessing role
functioning, including social function.

Conclusion—This study, the largest ever of GAD in older adults, provides evidence of the
significant burden of this disorder in late life. Given the high prevalence and chronicity of GAD in
the elderly, these data provide a public health imperative for finding and implementing effective
management strategies for this typically undiagnosed and untreated disorder.
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Generalized anxiety disorder (GAD) is the most common anxiety disorder in late life, with
point prevalence rates in the community as high as 7.3%.1 Late-life GAD is also common in
primary care and other medical settings,2 where older adults with anxiety disorders are more
likely to present than in specialty mental health settings.3 For instance, one study found the
prevalence of GAD to be 11.2% in a sample of older primary care patients.* GAD is a
chronic disorder that is unlikely to remit without treatment®; treatment-seeking older adults
with GAD report symptom duration of 20 years or more before presenting for treatment.6-8
Regardless of setting, late-life GAD is typically undiagnosed and inadequately treated.%10

Data in younger adults suggest that individuals with GAD have greater disability, experience
poorer quality of life, and use more healthcare services compared with individuals without
psychiatric disorder.1112 However, many individuals with GAD have at least one comorbid
psychiatric diagnosis, most commonly major depressive disorder (MDD),13-15 which has
led researchers to debate whether the impairment in individuals with GAD is attributable
primarily to comorbid psychiatric disorders.16:17:13 Studies with younger adults suggest that
that individuals with GAD only (i.e., without current comorbid psychiatric disorders) do
suffer greater functional and economic burden compared with individuals without
psychiatric disorder.18 However, some controversy remains about the unique impact of
GAD on these outcomes, particularly in older adults, in whom comorbid MDD is highly
prevalent. Older adults also have comorbid medical illness and changes in socioemotional
functioning in late life, which make it more difficult to disentangle the relationship between
GAD and its functional consequences.19:20

Several studies to date have investigated quality of life in late-life GAD.?20-23 All found
that GAD participants had significantly lower quality of life than healthy comparison
samples. However, only one study compared older adults with and without current
psychiatric comorbidity.29 That investigation, which was described by the authors as
“preliminary” due to the limitations of its small sample size, found no difference in health-
related quality of life (HRQOL) between participants with “comorbid” GAD (which was
defined as having at least one other comorbid psychiatric disorder) and GAD alone (defined
as having GAD with no other comorbid psychiatric disorders). Furthermore, little research
with older adults has addressed the effect of GAD on disability or healthcare utilization.
Anxiety symptoms have been reported to be associated with more disability and healthcare
usage among older adults,2* yet only one small study of primary care patients has examined
the specific effect of GAD on healthcare utilization, and found no difference between
individuals with GAD and those without, excluding differences in psychotropic medication
use.22 No prior research with older adults has addressed the effect of GAD on disability.

Given the high prevalence and public health significance of late-life GAD, it is important to
replicate previous findings on the burden of this disorder in a larger sample. Further, a larger
sample size will permit better examination of comorbidity issues, which have been explored
only minimally in samples of older adults in the past. The purpose of the current study was
to examine the burden of late-life GAD, in terms of disability, HRQOL and health service
utilization, in a large treatment-seeking sample. We hypothesized that older adults with
GAD without comorbid psychiatric diagnoses would report lower HRQOL, greater
disability and increased heath service use compared with a healthy older adult comparison
group. In addition, we expected that individuals with GAD and comorbid psychiatric
illnesses would have lower HRQOL, more severe disability, and greater health service
utilization compared with GAD without psychiatric comorbidity. For all older adults with
GAD, we hypothesized that anxiety severity would be associated with HRQOL and
disability.
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The Institutional Review Board at the University of Pittsburgh School of Medicine approved
this study, and all participants provided written informed consent. Participants were older
adults taking part in a randomized, placebo-controlled medication study for the treatment of
GAD. Baseline (prestudy treatment) data are analyzed here.

Among 550 adults aged 60 and older who were initially screened, 167 were excluded due to
negative GAD screening, and 126 screened positive for GAD but refused an in-person
baseline assessment. Two hundred fifty-seven individuals screened positive for GAD and
consented to an in-person assessment, which included current and past medical history and
medication use, the Mini-Mental State Exam (MMSE),2® the Structured Clinical Interview
for DSM-IV Axis | Disorders (SCID),26 and measures of anxiety severity, depression
severity, and medical burden. In addition to meeting Diagnostic and Statistical Manual of
Mental Disorders, Fourth Edition (DSM-IV) criteria for GAD, participants were required to
have a Hamilton Rating Scale for Anxiety (HRSA) score of >17. Except for low-dose
benzodiazepines (i.e., lorazepam <2 mg/day), all participants were required to taper off of
antidepressant or antianxiety medications and be medication free for at least 2 weeks before
study entry. Those who remained on low-dose lorazepam (N = 27 participants) still met
criteria for current GAD with anxiety symptoms of at least moderate intensity, suggesting
inadequate anxiolytic effect.

Of the 257 who took part in this baseline evaluation, 35 were ineligible for randomization
for the medication study, 43 were eligible but refused randomization, and two consented to
randomization but did not take any pills (and therefore were not counted as randomized).
The remaining 177 participants were enrolled and randomized for the purposes of the
treatment study. At the time of data analysis for the current study, two additional
participants were excluded due to missing data on all of the primary study outcomes
(disability, HRQOL, and healthcare utilization) at baseline, and 11 were removed due to low
MMSE scores (24 or below). Of the 164 cases included in this study’s analysis, participants
were recruited through screening and referrals from primary care (50%; N = 82) and
specialty mental health practices (8%; N = 13) in the Pittsburgh, PA, region, as well as
community advertisements and word of mouth (42%; N = 69).

For comparison purposes, 42 volunteers aged 60 and older who did not meet DSM-IV
criteria for any current or lifetime psychiatric disorder were enrolled from the same
recruitment sources and during the same time period as the GAD participants (i.e., primary
care, community advertisements, and word of mouth). Exclusion criteria for all participants
included dementia, unstable medical illness, alcohol or drug abuse within the past 6 months,
or lifetime SCID-IV diagnoses of schizophrenia, schizoaffective disorder, delusional
disorder, or bipolar disorder. GAD participants with other current or lifetime comorbid
diagnoses, such as unipolar depression or other anxiety disorders, were included as long as
GAD was the principal diagnosis. Principal diagnosis was assigned based on the SCID
severity criteria and other clinical data regarding diagnostic severity.

Disability—Disability was assessed using the disability scale of the Late Life Function and
Disability Index (LLFDI).2” This scale contains 16 items (e.g., social activities, preparing
meals, management of finances) that measure disability on two dimensions: activity
limitation assesses the level of difficulty that an individual has with a particular activity,
whereas participation restriction assesses how frequently an individual engages in that
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activity. Items in the activity limitation dimension are rated on a 5-point Likert-scale ranging
from 1 (completely limited) to 5 (not at all limited). Items in the participation restriction
dimension range from 1 (never restricted) to 5 (very often restricted). Raw scores for both
dimensions are converted to scales ranging from 0 to 100, with higher scores indicating
better functioning. This scale has good internal consistency, with Cronbach’s alpha for the
current sample 0.92 and 0.79, respectively.

Health-Related Quality of Life—The MOS 36-Item Short Form Survey Instrument
(SF-36) was used to assess health-related quality of life (HRQOL).28 This self-report scale is
composed of eight subscales: general health, physical functioning, mental health, vitality,
pain, social functioning, role limitations due to physical health, and role limitations due to
emotional health. Scores on each subscale range from 0 to 100, with higher scores indicating
better functioning. In the current sample, all eight subscales had adequate to good internal
consistency, with Cronbach’s alpha values ranging from 0.78 (general health) to 0.91
(physical functioning).2 For completeness, the mental health subscale was included;
however, given the redundancy of the mental health subscale with anxiety and depression
symptoms, the results for this scale should be interpreted with caution.

Healthcare Utilization—The Cornell Service Index was used to calculate use of
healthcare services.30 This measure, based on interview of subjects plus medical record
review, quantifies frequency of primary care, mental health, emergency room, and in-patient
visits in the previous 6 months. Visits were summed to create an index of healthcare
utilization.

Anxiety—The HRSA is a 14-item clinician-administered rating scale that assesses anxiety
severity.3! Inter-rater reliability for this study was 0.91 (intra-class correlation coefficient).
The intensity of pathological worry was measured using the Penn State Worry Questionnaire
(PSWQ).32 This 16-item self-report scale had an internal consistency alpha for the current
sample of 0.93. The Generalized Anxiety Disorder Severity Scale (GADSS)33 is a clinician
rating scale that was used to measure of the severity of GAD-specific symptoms. Inter-rater
reliability, measured by an intraclass correlation coefficient, was 0.99.

Depression—The Hamilton Rating Scale for Depression is a standard clinician-rating
measure of severity of depressive symptoms.34 Inter-rater reliability was 0.94.

Medical Burden—The Cumulative Iliness Rating Scale for Geriatrics was used to assess
medical burden.3® One clinician-investigator (EJL) rated the number and severity of
subjects’ medical problems using the Cumulative IlIness Rating Scale for Geriatrics
guidelines. Total scores range from 0 to 52, with higher scores indicating greater medical
burden. This scale has been shown to have good inter-rater reliability and face validity.3>

Cognition—~Participants were screened for cognitive impairment using the Mini Mental
State Exam (MMSE).25 As noted above, participants were required to be nondemented to
participate in this study (MMSE >18). At the time of data analysis, to lessen the possibility
that incipient dementia in anxious individuals was the cause of disability and quality of life
impairment, we excluded those participants with MMSE scores of 24 or below (11 cases).

Data Analysis

Primary analyses focused on the comparison of three groups: 1) GAD participants with
current psychiatric comorbidity (referred to as “GAD plus comorbidity”) 2) GAD
participants without current psychiatric comorbidity (“GAD without comorbidity”), and 3)
healthy comparison participants (“comparisons”). Mean scores for these three groups were
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first compared on baseline demographic measures using analyses of variance for continuous
variables and )(2 tests for categorical variables; Fisher’s least significant difference post-hoc
comparisons were computed for variables on which there significant group differences.
Then, because the data for the dependent variables did not meet homogeneity of variance
assumptions necessary for parametric tests, nonparametric Kruskal-Wallis tests followed by
post-hoc Mann-Whitney U tests were conducted to determine whether there were significant
differences in disability, HRQOL, and healthcare utilization between the three groups. For
all Kruskal-Wallis tests, the Benjamini-Hochberg (B-H) procedure was used to control the
potential for Type | error due to multiple comparisons.36 The B-H procedure is a more
recent approach to managing the false-discovery rate; each observed p value from the 10
Kruskal-Wallis tests was compared in sequential order, from smallest to largest, to a series
of calculated B-H critical values, such that the smallest p value was compared with the
Bonferroni critical value (a/10 = 0.0025), whereas each of the subsequent p values were
compared with successively larger critical values.3” In the current study, the B-H adjusted
alphas ranged from 0.0025 to 0.025 for the 10 Kruskal-Wallis tests; all p values reported in
Table 2 were statistically significant using the adjusted critical values. Effect sizes for the
nonparametric statistics were calculated using the probabilistic index.38 A value of 0.50
indicates a 50:50 likelihood of a score coming from one group compared with the other (i.e.,
no difference between the two groups). Values closer to 0 indicate less likelihood of good
scores coming from the GAD group (e.g., 0.20) versus the healthy control group (0.80).
Finally, we examined the relationship between anxiety severity and the HRQOL and
disability variables within the GAD group using hierarchical regression analyses.

Descriptive Statistics

Disability

Demographic characteristics for the sample are presented in Table 1. There were significant
age differences between the healthy comparison group and the two GAD groups. However,
age was not correlated with any dependent variable, and results from analyses that included
age as a covariate did not differ from those analyses that excluded age; hence, the results
presented below did not include age as a covariate. There were no other significant
demographic differences between the three groups.

In the GAD plus comorbidity group, current comorbid diagnoses included specific phobia
(38.6%, N = 32), MDD (28.9%, N = 24), social phobia (22.9%, N = 19), dysthymia (19.3%,
N = 16), panic disorder (18.1%, N = 15), posttraumatic stress disorder (6.0%, N = 5),
depression not otherwise specified (not otherwise specified; 4.8%, N = 4), agoraphobia
(2.4%, N = 2), and obsessive-compulsive disorder (1.2%, N = 1). Thirty-three percent of
individuals in the without comorbidity group and 51% of individuals with plus comorbidity
group met criteria for additional lifetime (i.e., past) diagnoses, although these past diagnoses
were not considered in the designation of participants to the GAD plus versus without
comorbidity groups, and did not affect the study’s findings (results not shown).

Group Differences in Disability—Results from Kruskal-Wallis tests comparing the
GAD plus comorbidity, GAD without comorbidity, and comparison groups are presented in
Table 2. There were significant differences across the three groups for both LLFDI
frequency, H(2) = 19.5, p <0.001, and limitation, H(2) = 38.1, p <0.001, subscale scores.
Post-hoc Mann-Whitney U tests indicated the GAD plus comorbidity and GAD without
comorbidity groups reported significantly less frequent engagement (participation
restriction) and more difficulty (activity limitation) in everyday activities than healthy
comparisons. When both GAD groups were compared with the healthy comparison group,
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greater effects were seen for activity limitation (GAD plus comorbidity versus comparisons
Pest = 0.17 and GAD without comorbidity versus comparisons Peg; = 0.21) than for
participation restriction (GAD plus comorbidity versus comparisons Peg; = 0.26 and GAD
without comorbidity versus comparisons Pgt = 0.30). There were no significant differences
between GAD plus comorbidity and GAD without comorbidity for either activity limitation
or participation restriction.

Anxiety Severity and Disability—We examined the relationship between anxiety
severity and disability for individuals with GAD in multiple regression analyses. Two items
on the GADSS were omitted in these analyses, because they assess the effect of GAD
symptoms on function and would have led to inflated correlations between the GADSS and
disability measures.

Zero-order correlations between the three measures of anxiety and the measures of disability
are presented in the first two lines of Table 3. The correlations of the HRSA and GADSS
with the disability measures were small to moderate, ranging from —-0.22 to -0.39; the
correlations between the PSWQ and disability were negligible and nonsignificant.

To examine the unique effect of anxiety symptoms on disability, we conducted hierarchical
regression analyses for activity limitation and participation restriction, controlling for the
effect of medical burden and depressive symptoms (i.e., HAM-D items of depressed mood,
guilt, suicidality, and energy/interests) in Step 1.3° These covariates together accounted for
15% of the variance in activity limitation, A 160) = 14.6, p <0.001. The three anxiety
measures explained an additional 11% of the variance in activity limitation, A3 157) = 14.60,
p <0.001). Patients with greater anxiety had more severe disability. Inspection of the partial
regression coefficients in Step 2 revealed that all three measures of anxiety severity made
unique contributions to the prediction of activity limitation. Although the PSWQ had a
negligible zero-order correlation with activity limitation, a series of hierarchical regression
analyses (results not shown) revealed that it acted as a suppressor variable through its
substantial correlation with the GADSS, thereby enhancing the prediction of activity
limitation.

In contrast, the effect of anxiety severity on participation restriction was not statistically
significant after controlling for depressive symptoms and medical burden, AR = 0.02,
F2,1581 = 2.08, p = 0.13. In this model, the covariates together explained 18% of the
variance in participation restriction, A 150) = 17.31, p <0.001, but the anxiety measures did
not explain any additional variance in participation restriction.

As expected, zero-order correlations revealed some multicollinearity among the three
anxiety measures. HRSA was correlated 0.42 with GADSS and 0.27 with PSWQ; the r
between the GADSS and PSWQ was 0.42 (all p values <0.001). The variance inflation
factor (VIF) statistics, however, for both activity limitation and participation restriction
regression models were substantially below 10 (average VIF = 1.4 for both models) and the
tolerance statistics were well above 0.2, indicating that collinearity was not of concern in the
regression models.#0:41

Health-Related Quality of Life

Group Differences in Health-Related Quality of Life—Results from Kruskal-Wallis
tests comparing the three groups on the eight SF-36 subscales are presented in Table 2.
Participants with GAD plus comorbidity reported lower HRQOL than comparisons across
all eight SF-36 subscales examined in this study. Similarly, participants with GAD without
comorbidity reported significantly lower HRQOL compared with healthy comparisons on
every SF-36 subscale. When comparing the GAD groups (plus and without comorbidity) to
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the healthy comparison group, effect sizes were largest for the domains of mental health,
social functioning, vitality, and role limitations due to emotional health (see Table 2 for
effect sizes). There were no significant differences between the GAD plus comorbidity and
GAD without comorbidity groups on any SF-36 domain except for vitality, U= 2710.0, p =
0.04, Pt = 0.41, and this difference was small.

Anxiety Severity and Health-Related Quality of Life—Similar to analysis of anxiety
severity and disability, regression analyses were used to examine the association between
anxiety severity and HRQOL. Again two items that assess function on the GADSS were
omitted from these analyses.

Zero-order correlations between the HRSA and GADSS and the eight HRQOL subscales
were moderate, ranging from —0.23 to —0.48. The correlations between the PSWQ and the
HRQOL subscales were negligible and largely nonsignificant, ranging from 0.05 to 0.23,
with the exception of mental health (r=-0.56; Table 3).

After controlling for depressive symptoms and medical burden in hierarchical regression
analyses, six of the eight regression analyses yielded significant A /2 values (Table 3) when
the anxiety measures were added at the second step. Anxiety severity accounted for
additional unique variance in mental health (22%), physical functioning (11%), vitality
(10%), role limitations due to physical health (6%), general health (5%), and bodily pain
(5%). As expected, greater anxiety severity was associated with lower HRQOL for these
domains. In contrast, the three anxiety measures did not have a unique effect on social
functioning or role limitations due to emotional health after controlling for covariates.

Inspection of the beta weights indicated that the HRSA alone made unique contributions to
the prediction of two of the eight HRQOL domains (physical functioning and role-
limitations due to physical health). Both the HRSA and the GADSS made unique
contributions to the explanation of variance in vitality, and the GADSS and PSWQ made
unigue contributions to the prediction of mental health. Finally, although the addition of the
three anxiety measures produced a significant A R for both general health and bodily pain,
the partial regression coefficients for the three anxiety measures were all nonsignificant,
indicating that there is considerable overlap of the three measures in predicting bodily pain
and general health. Again, the VIF statistics for the three anxiety measures in all eight
HRQOL regression models were substantially below 10 (average VIF = 1.3 for all models)
and the tolerance statistics were well above 0.2, indicating that collinearity is not of concern
in these regression models.40:41

Health Service Utilization

Group Differences in Health Service Utilization—Results of the Kruskal-Wallis test
comparing healthcare utilization between the three groups are presented in Table 2. This
analysis yielded a statistically significant difference between groups, A(2) = 7.9, p = 0.02;
post-hoc Mann-Whitney U tests revealed a significant difference between the GAD plus
comorbidity and healthy comparison groups, U= 933.0, p = 0.02, P = 0.36, and between
the GAD without comorbidity and comparison groups, U= 841.0, p = 0.007, Pes; = 0.34.
The difference between GAD plus comorbidity and GAD without comorbidity was not
statistically significant, U= 3102.0, p = 0.39.

Anxiety Severity and Health Service Utilization—Zero-order correlations were
computed to examine the relationship between anxiety severity and health service
utilization. As shown in Table 3, all three correlations between anxiety severity and health
resource use were negligible and did not reach statistical significance. This indicates that
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greater severity of anxiety was not associated with increased usage of health resources.
Consequently, we did not proceed with regression analyses for this variable.

DISCUSSION

This is the largest study to date of the burden of GAD in late life.18 Our results reveal
marked levels of disability and HRQOL impairment in older adults with GAD, which seem
comparable with the disability and impairment reported in MDD.#2 Notably, this
impairment cannot be attributed exclusively to the presence of complicating psychiatric
disorders, as evidenced by the differences found in these domains even between older adults
with GAD only and healthy comparisons, nor to comorbid medical illness. In addition to the
impairment seen in HRQOL and disability— collectively referred to as “human burden” in a
recent review!®—this study found evidence to suggest that late-life GAD confers further
“economic burden” on patients, as evidenced by the increased usage of healthcare resources
in older adults with GAD.18

Consistent with previous mixed-age studies,1342-44 the current investigation found that
older adults with GAD alone (i.e., without current psychiatric comorbidity) reported lower
quality of life than older adults without GAD. We also found that GAD complicated by
other psychiatric diagnoses was not associated with lower HRQOL than GAD alone.
Although contrary to our hypothesis, the latter finding is consistent with another smaller
study in older adults with GAD.8 Also consistent with this prior research, worse functioning
was found to be associated with GAD in all eight HRQOL domains tested. The greatest
impairments in this sample were found for the dimensions of social functioning, vitality, and
role limitations due to emotional health. This indicates that older adults with GAD perceive
a reduction in their ability to spend time with friends and family and to carry out their
regular daily activities. The association with lower vitality is expected, as fatigue is a
symptom of GAD.

The pattern of results for disability was nearly identical to the findings for HRQOL. Even in
the absence of current psychiatric comorbidity, older adults with GAD had more difficulty
in carrying out daily activities than individuals without GAD, and they also engaged less
frequently in such activities. The levels of disability reported by older adults with GAD
alone were comparable with levels reported by older adults with depression, as well as older
adults with GAD and comorbid psychiatric diagnoses.#> In comparing these two domains of
disability (limitation and frequency, respectively), older adults with GAD seem to perceive a
slightly greater reduction in their ability to carry out activities than in the frequency with
which they do so. Hence, the activity limitation subscale of the LLFDI-disability, taken
together with the role limitations due to emotional health and social functioning scales of the
SF-36, seem to best capture the burden of GAD experienced in late life, which can be
described broadly as “role impairment.”

Anxiety severity in late-life GAD was found to be associated with disability and HRQOL
impairments, above and beyond the impairment accounted for by depression and medical
burden. As hypothesized, older adults with more severe anxiety reported greater disability
and lower HRQOL in several domains. For five of the eight HRQOL domains, the best
single predictor of disability and HRQOL was the full GADSS (results not shown), which
assesses the frequency and severity of GAD-specific symptoms (i.e., worrying and
associated symptoms such as restlessness, irritability, muscle tension, and fatigue), as well
as the extent to which GAD symptoms interfere with everyday responsibilities. This finding
suggests that interventions that reduce GAD symptom severity would also produce HRQOL
improvement. Notably, the predictive ability of the GADSS seems to be due largely to the
items that assess the effect of GAD symptoms on functioning in work and social domains;
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when those items were excluded, the superiority of the GADSS as a predictive measure was
eliminated. Instead, the HRSA, which measures more general symptoms of anxiety,
emotional distress, and somatic symptoms, was predictive of the physical functioning and
role-limitations due to physical illness components of HRQOL. Other measures, such as
vitality and mental health, as well as general health and bodily pain, were best predicted by a
combination of the GADSS and one or both other measures of anxiety. The PSWQ alone,
which specifically measures self-reported worry severity, was not uniquely predictive of
HRQOL, and in general contributed less to the prediction of disability than did the other
measures.

With respect to the economic costs of GAD, older adults with this disorder were found to
have greater use of healthcare resources, such as primary care and specialty medical care
doctor visits, compared with healthy comparisons. As in disability and HRQOL, psychiatric
comorbidity did not confer added burden for individuals with GAD in this domain. Future
research should further explore this association and determine whether appropriate long-
term management of anxiety reduces health service utilization as it does in late-life
depression.46

The study’s main limitation is that the sample was composed of older adults who consented
to a treatment study for GAD, which may reduce the generalizability of these results to
nontreatment seeking samples. Another limitation is that the study is cross-sectional; an
experimental design (i.e., intervention study) is needed to demonstrate causality in the
association between GAD and the reported burden.

In sum, the results of the present investigation add to the body of evidence showing that late-
life GAD is associated with significant disability and marked impairment in HRQOL, which
is not attributable to the common medical and psychiatric comorbidity with this condition.
Greater anxiety severity was associated with greater severity of disability and impairment in
late-life GAD. Together with prior reports demonstrating the high prevalence of this
disorder in elderly persons, and its potential for chronicity in the absence of effective
treatment, our findings support previous authors’ calls for development and implementation
of GAD treatment strategies in elderly persons, to reduce the considerable human and
economic burden of this disorder.20

Acknowledgments

The authors thank Martha Storandt for her help with the data analysis and interpretation for this manuscript.

This research was supported by National Institutes of Health grant numbers R01 MH070547 and the Advanced
Center for Interventions and Services Research in Late-life Mood Disorders (P30 MH71944; principal investigator:
Charles F. Reynolds 111, M.D.).

Dr. Eric J. Lenze has received research support from Forest Laboratories, Novartis, and OrthoMcNeill Neurologics.
He has also served as a consultant for the Veterans Medical Research Foundation and Fox Learning Systems. Dr.
M. Katherine Shear served on an advisory board for Forest Laboratories. Dr. Jordan F. Karp has served on an
advisory board for and has received medication supplies for an 1T from Eli Lilly. He has received honoraria from
Novartis and is a stockholder in Corcept.

References

1. Beekman AT, Bremmer MA, van Balkom AJ, et al. Anxiety disorders in later life: a report from the
Longitudinal Aging Study, Amsterdam. Int J Geriatr Psych. 1998; 13:717-726.

2. Todaro JF, Shen BJ, Raffa SD, et al. Prevalence of anxiety disorders in men and women with
established coronary heart disease. J Cardiopulm Rehabil Prev. 2007; 27:86-91. [PubMed:
17558244]

Am J Geriatr Psychiatry. Author manuscript; available in PMC 2012 July 30.



1duasnuey Joyiny vd-HIN 1duasnuey Joyiny vd-HIN

1duasnuey Joyiny vd-HIN

Porensky et al.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

Page 10

. Ettner SL, Hermann RC. Provider specialty choice among Medicare beneficiaries treated for

psychiatric disorders. Health Care Financ Rev. 1997; 18:43-59. [PubMed: 10173123]

. Tolin DF, Robison JT, Gaztambide S, et al. Anxiety disorders in older Puerto Rican primary care

patients. Am J Geriatr Psychiatry. 2005; 13:150-156. [PubMed: 15703324]

. Bruce SE, Yonkers KA, Otto MW, et al. Influence of psychiatric comorbidity on recovery and

recurrence in generalized anxiety disorder, social phobia, and panic disorder: a 12-year prospective
study. Am J Psychiatry. 2005; 162:1179-1187. [PubMed: 15930067]

. Lenze EJ, Mulsant BH, Mohlman J, et al. Generalized anxiety disorder in late life: lifetime course

and comorbidity with major depressive disorder. Am J Geriatr Psychiatry. 2005; 13:77-80.
[PubMed: 15653943]

. Stanley MA, Beck JG, Novy DM, et al. Cognitive-behavioral treatment of late-life generalized

anxiety disorder. J Consult Clin Psych. 2003; 71:309-319.

. Wetherell JL, Gatz M, Craske MG. Treatment of generalized anxiety disorder in older adults. J

Consult Clin Psych. 2003; 71:31-40.

. Harman JS, Rollman BL, Hanusa BH, et al. Physician office visits of adults for anxiety disorders in

the United States, 1985-1998. J Gen Intern Med. 2002; 17:165-172. [PubMed: 11929501]

Benitez Cl, Smith K, Vasile RG, et al. Use of benzodiazepines and selective serotonin reuptake
inhibitors in middle-aged and older adults with anxiety disorders: a longitudinal and prospective
study. Am J Geriatr Psychiatry. 2008; 16:5-13. [PubMed: 18165458]

Hunt C, Issakidis C, Andrews G. DSM-IV generalized anxiety disorder in the Australian National
Survey of Mental Health and Well-Being. Psychol Med. 2002; 32:649-659. [PubMed: 12102379]
Jones GN, Ames SC, Jeffries SK, et al. Utilization of medical services and quality of life among
low-income patients with generalized anxiety disorder attending primary care clinics. IntJ
Psychiat Med. 2001; 31:183-198.

Kessler RC, DuPont RL, Berglund P, et al. Impairment in pure and comorbid generalized anxiety
disorder and major depression at 12 months in two national surveys. Am J Psychiat. 1999;
156:1915-1923. [PubMed: 10588405]

Maier W, Gansicke M, Freyberger HJ, et al. Generalized anxiety disorder (ICD-10) in primary care
from a cross-cultural perspective: a valid diagnostic entity? Acta Psychiatr Scand. 2000; 101:29—
36. [PubMed: 10674948]

Schoevers RA, Deeg DJH, van Tilburg W, et al. Depression and generalized anxiety disorder: co-
occurrence and longitudinal patterns in elderly patients. Am J Geriatr Psychiatry. 2005; 13:31-39.
[PubMed: 15653938]

Olfson M, Fireman B, Weissman MM, et al. Mental disorders and disability among patients in a
primary care group practice. Am J Psychiat. 1997; 154:1734-1740. [PubMed: 9396954]

Schonfeld WH, Verboncoeur CJ, Fifer SK, et al. The functioning and well-being of patients with
unrecognized anxiety disorders and major depressive disorder. J Affect Disord. 1997; 43:105-119.
[PubMed: 9165380]

Hoffman DL, Dukes EM, Wittchen H-U. Human and economic burden of generalized anxiety
disorder. Depress Anxiety. 2008; 25:72-90. [PubMed: 17146763]

Beekman ATF, Deeg DJH, Braam AW, et al. Consequences of major and minor depression in later
life: a study of disability, well-being and service utilization. Psychol Med. 1997; 27:1397-14009.
[PubMed: 9403911]

Wetherell JL, Thorp SR, Patterson TL, et al. Quality of life in generalized anxiety disorder: a
preliminary investigation. J Psych Res. 2004; 38:305-312.

Bourland SL, Stanley MA, Snyder AG, et al. Quality of life in older adults with generalized
anxiety disorder. Aging Ment Health. 2000; 4:315-323.

Stanley MA, Diefenbach GJ, Hopko DR, et al. The nature of generalized anxiety in older primary
care patients: preliminary findings. J Psychopathol Behav. 2003; 25:273-280.

Diefenbach GJ, Hopko DR, Feigon S, et al. “Minor GAD’: characteristics of subsyndromal GAD in
older adults. Behav Res Ther. 2003; 41:481-487. [PubMed: 12643969]

De Beurs E, Beekman ATF, van Balkom AJLM, et al. Consequences of anxiety in older persons:
its effect on disability, well-being and use of health services. Psychol Med. 1999; 29:583-593.
[PubMed: 10405079]

Am J Geriatr Psychiatry. Author manuscript; available in PMC 2012 July 30.



1duasnuey Joyiny vd-HIN 1duasnuey Joyiny vd-HIN

1duasnuey Joyiny vd-HIN

Porensky et al.

25.

26.

217.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

45.

46.

Page 11

Folstein MF, Folstein SE, McHugh PR. “Mini-mental state” A practical method for grading the
cognitive state of patients for the clinician. J Psychiatr Res. 1975; 12:189-198. [PubMed:
1202204]

First, MB.; Spitzer, RL.; Gibbon, M., et al. Structured Clinical Interview for DSM-1V Axis |
Disorders (SCID), Clinician Version: Administration Booklet. Washington, DC: American
Psychiatric Press; 1996.

Jette AM, Haley SM, Coster WJ, et al. Late life function and disability instrument. | Development
and evaluation of the disability component. J Gerontol A Biol. 2002; 57:M209-M216.

Ware, JE. SF-36 Health Survey: manual and interpretation guide. Boston, MA: The Medical
Outcomes Trust; 1993.

McHorney CA, Ware JE Jr, Lu JFR, et al. The MOS 36-item short-form health survey (SF-36). 111
Tests of data quality, scaling assumptions, and reliability across diverse patient groups. Med Care.
1994; 32:40-66. [PubMed: 8277801]

Sirey JA, Meyers BS, Teresi JA, et al. The Cornell Service Index as a measure of health service
use. Psychiatr Serv. 2005; 56:1564-1569. [PubMed: 16339619]

Hamilton M. The assessment of anxiety states by rating. Br J Med Psychol. 1959; 32:50-55.
[PubMed: 13638508]

Meyer TJ, Miller ML, Metzger RL, et al. Development and validation of the Penn State Worry
Questionnaire. Behav Res Ther. 1990; 28:487-495. [PubMed: 2076086]

Shear K, Belnap BH, Mazumdar S, et al. Generalized anxiety disorder severity scale (GADSS): a
preliminary validation study. Depress Anxiety. 2006; 23:77-82. [PubMed: 16411185]

Hamilton M. Development of a rating scale for primary depressive illness. Br J Soc Clin Psychol.
1967; 6:278-296. [PubMed: 6080235]

Miller MD, Paradis CF, Houck PR, et al. Rating chronic medical illness burden in geropsychiatric
practice and research: application of the Cumulative IlIness Rating Scale. Psychiatry Res. 1992;
41:237-248. [PubMed: 1594710]

Benjamini Y, Hochberg Y. Controlling the false discovery rate: a practical and powerful approach
to multiple testing. J Roy Stat Soc B. 1995; 57:289-300.

Thissen D, Steinberg L, Kuang D. Quick and easy implementation of the Benjamini-Hochberg
procedure for controlling the false positive rate in multiple comparisons. J Educ Behav Stat. 2002;
27:77-83.

Acion L, Peterson JJ, Temple S, et al. Probabilistic index: an intuitive non-parametric approach to
measures the size of treatment effects. Statist Med. 2006; 25:591-602.

Dombrovski AY, Mulsant BH, Houck PR. Residual symptoms and recurrence during maintenance
treatment of late-life depression. J Affect Disord. 2007; 103:77-82. [PubMed: 17321595]
Bowerman, BL.; O’Connell, RT. Linear Statistical Models: An Applied Approach. 2. Belmont,
CA: Sage; 1990.

Menard, S. Sage University Paper Series on Quantitative Applications in the Social Sciences,
07-106. Thousand Oaks, CA: Sage; 1995. Applied Logistic Regression Analysis.

Wittchen H-U, Carter R, Pfister H, et al. Disabilities and quality of life in pure and comorbid
generalized anxiety disorder and major depression in a national survey. Int Clin Psychopharmacol.
2000; 15:319-328. [PubMed: 11110007]

Bijl R, Ravelli A. Current and residual functional disability associated with psychopathology:
findings from the Netherlands Mental Health Survey and Incidence Study (NEMESIS). Psychol
Med. 2000; 30:657-668. [PubMed: 10883720]

Kessler R, Berglund P, Dewit D, et al. Distinguishing generalized anxiety disorder from major
depression: prevalence and impairment from current pure and comorbid disorders in the US and
Ontario. In J Methods Psychiatr Res. 2002; 11:99-111.

Karp JF, Skidmore E, Lotz M, et al. Assessment of disability in major depression: a proposal for
DSM-V. J Am Ger Soc. in press.

Hamalainen J, Isometsa E, Sihvo S, et al. Use of health services for major depressive and anxiety
disorders in Finland. Depress Anxiety. 2008; 25:27-37. [PubMed: 17238158]

Am J Geriatr Psychiatry. Author manuscript; available in PMC 2012 July 30.



Page 12

Porensky et al.

“UOITRIABD pJepuels (S ‘alreuuonsand) ALIOAA 8181S uuad :OMSd ‘8]eds AllIaAsS aVO :SSAVO ‘UOISIBA Wall-/ T—uolssaidaq 104 8]eds

Buney uoljiweH :aSYH ‘A18Ixuy 1oy ajeas Buiney uoljiweH WSYHH ‘SoUIRLIAS) 104 8[eas Bulley ssauj|| sAIRINWND :OSHID ‘Wex3 SNielS [euaA--IuLAl :ISINIA 1aplosi A1BIXuy pazijesauss) :avo BIoN

T000> (96T ‘2) 6'98 (5zT) 788 (521) 948 oDeLz as F ueaw ‘OMSd
1000> (00T ‘7) 6'GTC (se) ot (92) 211 (0o gt ds ¥ ueaw ‘ssavo
1000> (€02 '2) 6°L¥T (zv) gzt (TeTTT (T2)seT as F uesw ‘aSyH
1000> (202 ‘2) €°€6C (0'9) 8°€T (8€) 6'12C (2e) 8v as ¥ uesw ‘vSYH
ST0 (66T ‘2) 6'T rv) €6 (se)vs (0e) o8 as F uesw ‘9syID
0T’0 (e0z ‘2 zee (eT)ese (1) ¥'8¢ (e1)6'82 ds F Uesw ‘81008 Wex3 a)els [elusN-1uIA
LT0  (e0z'2) 08T L5yt (L2 ret 62 5T ds ¥ ueaw 'sieak ‘uoneanp3
9T'0 () €59 (79) %1 LL (02) %98 (6€) %826 % ‘SNYM
€60 (@ gtT0 (85) %6'69 (S5) %6'99 (82) %.°99 % ‘ofewsS
1000  (20Z'2)€L9 (81 T0L (91 9cL (e'9) T5L as F uesw ‘sieak ‘aby
d (p) X 104 (e8=u)Aupiglowodsnid A¥D (18 = u) ANPIIOWoD INOYNM AV  (gr = u) suosiredwod AyifesH

NIH-PA Author Manuscript

T374avl

NIH-PA Author Manuscript

a|dwres ay) Jo sansualoRIRyD Buljaseq

NIH-PA Author Manuscript

Am J Geriatr Psychiatry. Author manuscript; available in PMC 2012 July 30.



Page 13

Porensky et al.

'sdnoJB UsaMIBQ 30UBIBHHIP OU S8IBIIPUI 0G'Q ‘S3100s Ja100d BuiAey dnoib 'O Yim sazis 108443 Jabie| a1ealpul Q 0} Jas0j0 sanfeA

q

‘(200 = d) uonezinN 821AI8S YijeaH 1deoxe TOO 0> SenfeA d |8 'z = JISNEIS /A SII[BA-[BYSNI3] 10} WOpaal) JO wwemmn_w

“JusWINASU| ABAINS W0 10YS Wal|-9§ ApMS saWwodInQ [edIpalAl :98-4S SOWN “uawniisu| AjIgqesiq pue uoioun4 ajl aleT :jd477 48piosip A1aIXue pazifesauss) :qQvo -aloN

9g°0 ve0 6L (76) €9 (82 L9 waee 9 1sed 's)IsIA Jo "ou) uonezijin 8;5%%%

ST'0 910 €18 (5'6€) L'9y (z8¢) L'sy (L's1) Z°96 Ufeay [euonoLus—suolyeNLl] 8]0y

20 220 zee (sov) sy (Lov) e'oy (512) €98 Uieay [eaisAyd—suoneniwi| ajoy

€10 110 L'65 (0'52) 0'99 (T'22) 069 (e'9) 926 Buiuonouny [e100s

S20 820 L1 (0'52) 0'95 (€'22) ¥'sS (L'6T) SYL ured Aj1pog

[4%1] 01’0 629 (s02) zov (8L1) 297 (svr)eeL Aurenn

100 200 L'v6 (9'91) 9'35 (z'sT) €65 (59) L'16 uieay [eyusin

0€0 €0 z9T (8'92) £'19 (0'L2) v'65 (5'81) 9'82 Buruonouny jeisAud

LT0 8T°0 T (912 L'2S (5°81) 8'85 (eeT) 508 yeay [eJaus
9€-4S SO

920 0€0 G'6T (z'6) 6'5S (€8) ¥'LG ('9) 629 (Aouanbauy) uonotisas uonedioned

LT0 120 T'8€ (8'21) ¥'09 (rer) v'e9 (69) L'€L uonenwi| AuAnoY
14411

Avpigiowod AypigJowod eH (€8 = u) Aupigiowod (18 = u) ANpigiowod (ev=u)
sNid QVO SNSA INOYNM QYO SNSBA snid avo NoYNM AV suos| redwod AyiesH
AresH gpz!s ey AuiresH gpz1s ey T

NIH-PA Author Manuscript

S)INPY 18PJO SNOIXUY pue AYijeaH Ul UOIeZI|IIN 2JedU)[esH pue SUOIEIIWIT [euolouN

¢3714avl

NIH-PA Author Manuscript

NIH-PA Author Manuscript

Am J Geriatr Psychiatry. Author manuscript; available in PMC 2012 July 30.



Page 14

Porensky et al.

m ‘0> n_
00>y
‘100> QQ

'700'0>d
q

'$9[e9sANS 9g-4S-SOW Ife 40} (LGT ‘) =4p ‘uonoLsas uoitediorired pue uonewill ANAIe 10} (65T €) =4P,,

"uaping [ealpa pue swodwAs aAlssaidap 1oy Buijjosnuod Ja)e ‘sainseaw Alsixue
Aq paurejdxa aouelsea anbiun jo abejuadlad AV 'S1UBI14J909 UoIssaIBbal Jened g ‘aireuuonsand) ALIOAA 91€1S Uudd :OMSd ‘PaAOWAL 9 PUB G SWaMl YIIM ‘91eaS AJISASS Japiosig ABIXUY Pazijelauss

:$SAVO ‘ABIXUY 10) 81EaS Buijey UoljIWeH WSHH ‘uswnisu| ASAINS W04 1oyS Wial|-9g APNIS SaWwoanQ [e91paiAl :9g-4S SOW ‘uswnisu| Ajigesiq pue uonoun4 ajiT 81e :1a-4171-9/oN

— — £T0 — €000 — 010 uonezI|N BIAIBS L)eaH
€00 €00~ vT0- 2ro- ¢€0-  oro- ¢8C0-  (pjesy reuonows—suonenwi) sjoy
p%0 g0  goo- 9r0- ¢80 p6TO- gOE0- sy earsAyd—suonenwi) ajoy
€00  €00- 1T0- ¥T0- q%€0- oo~ glE0- Butuonouny feroos
pSO0  zoo  s00- iTO- ¢S€0-  gro- gSCO- ured Aj1pog
gOT'0  rg  9€C0- ,T20- gIP0- ,6T0- gevo- Augenn
qel0  glE0- 950- H0T0- g8V0- gug- g9E0- UIeay e
gtt0 910  go0- pT0- ¢8¢0- g0€0- 46E0- Buiuonouny eatsAud
pS00  yro- 010~ 1ro- 620~ ,o0- gL20- Ulesy [eseueo

9e-4S SOW
200 00  ¥00- 00— 92¢¢0-  gro- gO0€0-  (Aousnbaiy) uononsal uonedionied
gTT0  pbT0  gg pO0Z0- gI€0- ,920- g6E0- vonenw| Aoy

1a411

edV g 1 g 1 g 1
OMSd SSavo VSYH
Aljigesia pue T0OHH pue A1118A3S A18IXUY Usamag SUOIRIJ0SSY
€3149vl

NIH-PA Author Manuscript

NIH-PA Author Manuscript

NIH-PA Author Manuscript

Am J Geriatr Psychiatry. Author manuscript; available in PMC 2012 July 30.



