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Chronicity of PTSD and Risk of Disability in Older Persons

Amy L. Byers, PhD, MPH1.2, Kenneth E. Covinsky, MD, MPH23, Thomas C. Neylan, MD12,
and Kristine Yaffe, MD1:2:4
1Department of Psychiatry, University of California, San Francisco

2San Francisco Veterans Affairs Medical Center, San Francisco, CA
3Department of Medicine, Division of Geriatrics, University of California, San Francisco

4Departments of Neurology and Epidemiology and Biostatistics, University of California, San
Francisco

Abstract

Importance—Little is known about the association of posttraumatic stress disorder (PTSD) with
disability in late life. Most studies of late-life psychiatric disorders and function have focused on
depression and generalized anxiety disorder (GAD).

Objective—To determine the association between PTSD and disability among older adults, and
investigate if association differs by chronicity of PTSD.

Design—The Collaborative Psychiatric Epidemiology Surveys (CPES 2001-2003) includes three
aggregated, nationally representative studies (National Comorbidity Survey Replication, National
Survey of American Life, and National Latino and Asian American Study or NLAAS) totaling
20,013 participants 18 years and older. Analyses used weights and complex design-corrected
statistical tests to infer generalizability to US population.

Setting—Continental US; additionally Alaska and Hawaii for NLAAS.

Participants—We studied 3,287 CPES participants aged 55 years and older (mean (SD) age=66
(8.7) years, 60% female).
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Main Outcome Measures—Disability was defined by 5 domains (out of role, self-care,
mobility, cognition, and social) using the WHO-DAS.

Results—3.7% of older adults had a history of PTSD defined by DSM-1V criteria. Of these,
approximately half had persistent PTSD in later life (age of onset < 55 years as well as a recent
diagnosis) (1.8%). Examining three PTSD groups, frequency of any disability was 79.7% for
persistent PTSD, 69.6% for pre-late-life (age of onset < 55 years and age at last diagnosis < 55
years), and 36.9% for no PTSD (P <.001). In logistic regression analyses, adjusting for
demographics, smoking, individual medical conditions, depression, GAD, and substance use
disorders, respondents with persistent PTSD were three times more likely to have any disability
than respondents with no PTSD (odds ratio [OR], 3.18; 95% CI, 1.32-7.64). Global disability
results were non-significant for pre-late-life relative to no PTSD (OR, 1.99; 95% CI, 0.97-4.08). In
addition, the results suggest that persistent PTSD relative to no PTSD has a strong association
with all individual domains.

Conclusions and Relevance—Disability in older Americans is strongly associated with
PTSD, particularly PTSD that persists into later life. These findings suggest that monitoring and
treatment of PTSD is important over the long term.

Introduction

Although much is known about the strong relationship between geriatric depression and
disability,1-11 few studies have examined the impact of anxiety disorders on disability in late
life. Of these studies, most have considered the association between generalized anxiety
disorder (GAD) and disability.11:12 However, little research has investigated the burden of
posttraumatic stress disorder (PTSD)13 and the occurrence of disability in late life.

Prior research has focused mainly on young veteran populations to assess PTSD and
functional impairment. In examining archival data from the National Vietnam Veterans
Readjustment Study, investigators found that middle-aged veterans with combat-related
PTSD were at higher risk of physical limitations, not working, compromised physical health,
and diminished well-being compared with veterans without PTSD.14 Research using the
Veterans Affairs Normative Aging Study examined the relationship between depressive
symptoms and domains of functioning,® but did not consider the impact of PTSD
symptoms on similar domains. In studies that have assessed community-based samples of
older adults, anxiety symptom scales have been used, consistently finding a strong
association between symptoms of anxiety and functional impairment.1116 However, the
association between PTSD and disability has not been studied in a national sample using
DSM-IVY/ clinical diagnosis criteria.

The purpose of our study was to determine the association of PTSD with disability in a large
diverse probability sample of older adults. Moreover, we examine the chronicity of PTSD
and its association with disability. We hypothesize that both pre-late-life PTSD and
persistent PTSD will be associated with disability; however, persistent PTSD will have a
much higher magnitude of association when compared to no PTSD. In addition, disability
will be attributed to PTSD above and beyond its relationship to major depression,
generalized anxiety disorder, and other comorbidities.

JAMA Psychiatry. Author manuscript; available in PMC 2015 May 01.
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The Collaborative Psychiatric Epidemiology Surveys (CPES 2001-2003) data which
combines three national studies (the National Comorbidity Study Replication, the National
Survey of American Life, and the National Latino and Asian American Study) is a
nationally representative survey of 20,013 non-institutionalized participants aged 18 years
and older in the United States. The sampling designs and methods of the CPES have been
described in detail elsewhere.18

The current sample consisted of 3287 community-based adults aged 55 years and older. The
average age of the sample was approximately 66 years (SD = 8.7). The distribution was
60.1% women, 34.0% White, 35.5% Black, 17.7% Hispanic, 12.8% Asian. The CPES data
were obtained from the Inter-university Consortium for Political and Social Research.19 The
institutional review boards of the University of California, San Francisco and the San
Francisco Veterans Affairs Medical Center approved this study.

Diagnostic Assessment—The CPES psychiatric diagnoses were determined using the
World Health Organization's World Mental Health (WMH) Survey Initiative version of the
Composite International Diagnostic Interview (CIDI).20 The WMH-CIDI is a fully
structured lay interview that generates lifetime and 12-month diagnoses according to the
International Classification of Diseases, 10" Revision?! and DSM-IVY7 criteria. In the
present analyses, the DSM-IV criteria were used. The primary mental disorder examined was
PTSD. MDD (Major Depressive Disorder), GAD, substance use disorders (including alcohol
and drug abuse/dependence), and a number of medical comorbid disorders were examined
as confounders.

Chronicity of PTSD—We were able to determine whether onset of PTSD was in later life
(age = 55 years) versus pre-late-life (age < 55 years) or whether it was persistent in later life
(i.e., age < 55 years and age = 55 years) based on age of onset of PTSD as well as age of the
most recent PTSD diagnosis, which was defined by most current PTSD or last diagnosis at
age = 55 years. We defined three categories for PTSD chronicity over the respondent's
lifetime: 1) no history of PTSD; 2) pre-late-life PTSD, which included age of onset < 55
years and age at last diagnosis < 55 years; and 3) persistent PTSD in later life, which
included both age of onset < 55 years and a recent diagnosis of PTSD at age = 55 years.
Using this definition, the majority (96%) of respondents with persistent PTSD had a
diagnosis within the 12 months prior to their interview (65/68), while 2 respondents had
PTSD 1 year prior, and 1 had PTSD 7 years prior. Because we were interested in the chronic
nature of PTSD into late life, we excluded 27 respondents who were first diagnosed with
PTSD after age 55. In addition, there were 7 respondents with missing data on age of onset
and most recent PTSD diagnosis who were excluded from the original sample.

Disability—Disability was defined by 5 domains (out of role, self-care, mobility, cognition,
and social) of the World Health Organization Disability Assessment Schedule (WHO-

JAMA Psychiatry. Author manuscript; available in PMC 2015 May 01.
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DAS).22:23 Qut of role was measured by number of days during past 30 days when the
respondent was completely unable to work or carry out their normal activities because of
physical or mental health problems. The other domains were a product of frequency
(number of days) and severity of problems (none, mild, moderate, severe) respondents
reported experiencing in past 30 days. All domains were scored on a 0 to 100 scale, where
higher scores indicated worse functioning. Because the domains were highly skewed, we
examined binary outcomes of any disability (> 0) in each domain. In addition, we created
two global disability measures: 1) any disability measure which was defined as any
difficulty in at least one of the five disability domains; and 2) a standardized global
disability score computed by averaging z-scores of all 5 domains.

Other Variables—The demographic variable included in analyses were age, gender, race/
ethnicity (non-Hispanic white, non-Hispanic black, Hispanic, and Asian), education
(completed 0-11 or = 12 years), marital status (married/cohabitating, divorced/separated/
widowed or never married), and income defined by the poverty index (i.e., the ratio of
household income to poverty threshold used in the 2001 Census and adjusted for household
size; categorized as low [< 1.5 times poverty line], middle [> 1.5-6.0 times], and high [> 6
times]).24-26 In addition, we determined smoking status, creating a dichotomous variable for
current smoking (yes/no). The medical conditions included in analyses were those that are
prominent in older adults and associated with disability and mental health disorders, that is,
history of stroke, heart attack or heart disease, diabetes mellitus, chronic lung disease,
cancer, and arthritis.

Statistical Analyses

To produce nationally representative estimates, clustering and weighting techniques were
implemented in order to reduce systematic bias and imprecision imbedded in the complex
sampling design. Thus, percents represent weighted proportions by PTSD group and
statistical differences were estimated based on the Rao-Scott chi-square which corrects for
the complex design.2’ The standard errors were determined from a recalculation of variance
using the Taylor Series linear approximation method.28

We examined the association between the PTSD groups and global disability, first, by
assessing weighted logistic regression analyses, and, then, validating our findings by linear
regression analyses. All analyses were also adjusted for demographic variables, current
smoking, individual medical conditions (i.e., arthritis, stroke, heart disease/attack, diabetes,
chronic lung disease, and cancer), and lifetime MDD, GAD and substance use disorders. We
used any disability (i.e., difficulty in any of the five disability domains) for logistic
regression analyses, and standardized global disability scores (z-scores) for the linear
regression analyses.

Next, logistic regression analyses were assessed in greater detail, estimating the association
of pre-late-life and persistent PTSD in later life with the five disability domains. The
reference group was no PTSD. In order to assess the confounding influence of other
psychiatric disorders (i.e., MDD, GAD, and substance use disorders), we examined three
separate models: Model 1 — an unadjusted model; Model 2 — adjusted for demographic

JAMA Psychiatry. Author manuscript; available in PMC 2015 May 01.
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characteristics, current smoking, and medical conditions; and Model 3 — adjusted for
variables in Model 2 plus lifetime psychiatric disorders. Odds ratios and 95% confidence
intervals were estimated, along with design-corrected likelihood ratio statistics and Wald
chi-square tests.

Statistical tests were two-tailed with P < .05 defining statistical significance. All analyses
were performed using SAS Survey procedures, version 9.1.3 (SAS Institute Inc., Cary, NC).
Unless otherwise specified all results presented are based on weighted analyses.

In unweighted analyses, the age distribution for the overall sample was as follows: 49.7%
aged 55 to 64 years, 31.7% aged 65 to 74 years, 15.6% aged 75 to 84 years, and 3.0% 85
years and older. Among the individual PTSD groups, the age distribution was as follows,
respectively: 1) No PTSD: 48.8%, 32.2%, 15.9%, and 3.1%; 2) Pre-late-life: 63.6%, 25.0%,
11.4%, and 0%; 3) Persistent: 75.0%, 19.1%, 4.4%, and 1.5%.

In weighted analyses, we found that 3.7% of older adults had pre-late-life PTSD with
approximately half of these (1.8%) persisting into later life. Weighted bivariate analyses of
demographic characteristics, current smoking, medical conditions, and lifetime psychiatric
disorders by PTSD group are presented in Table 1. Respondents with PTSD were younger
on average than those with no PTSD (60-62 vs 68 years old; P < .001). Nearly 40% of
respondents with pre-late-life PTSD smoked compared with 16% with no PTSD and 21%
with persistent PTSD in later life (P = .004). Of the medical conditions, stroke showed the
strongest significant association to PTSD. As expected, psychiatric disorders were strongly
related to PTSD. Nearly 50% of respondents with pre-late-life PTSD had a diagnosis of
MDD in their lifetime, while for those with persistent PTSD it was approximately 40%, and
for those with no PTSD it was 11%. The patterns were similar for GAD and substance use
disorder, but the prevalence was lower.

PTSD and Global Disability Score

Across the PTSD groups, frequency of any disability was 79.7% for persistent PTSD in later
life, 69.6% for pre-late-life, and 36.9% for no PTSD (P < .001). In logistic regression
analyses, adjusting for demographics, smoking, and medical conditions, respondents with
pre-late-life PTSD were three times more likely to have any disability than respondents with
no PTSD (odds ratio [OR], 3.12; 95% ClI, 1.50-6.48), while respondents with persistent
PTSD were over four times more likely to have any disability relative to those with no
PTSD (OR, 4.34; 95% Cl, 2.01-9.36) (Table 2). After additional adjustment for depression,
GAD, and substance use disorders, the association between pre-late-life PTSD and disability
became non-significant (OR, 1.99; 95% CI, 0.97-4.08; P = .06); however, although there
was slight attenuation, the association remained strong and significant for persistent PTSD
(OR, 3.18; 95% Cl, 1.32-7.64; P = .01).

For the standardized global disability score analyses, we found similar results. In linear
regression models, adjusting for demographics, current smoking, medical conditions,
depression, GAD, and substance use disorders, we found a statistically significant difference

JAMA Psychiatry. Author manuscript; available in PMC 2015 May 01.
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for persistent PTSD compared with no PTSD (#= 0.40, SE = 0.16, t; = 2.50, P =.01) but no
difference for pre-late-life PTSD compared with no PTSD (#= 0.08, SE =0.10, t; = 0.80, P
= .43).

PTSD and Domains of Disability

Prevalence of disability increased going from no PTSD to pre-late-life to persistent PTSD in
later life for all WHO-DAS domains (Figure 1). For example, prevalence of impairment in
mobility was 22.3%, 49.0%, and 58.9%, respectively. Prevalence for self-care was least
impressive (5.3%, 11.8%, and 12.6%, respectively).

In Model 1 (unadjusted models) of Table 2, we found that associations were strong and
statistically significant for both pre-late-life PTSD (3 to 6-fold increased odds of disability
compared with no PTSD) and persistent PTSD (5 to 12-fold increased odds) across all
individual domains of disability, except self-care. After adjusting for demographic variables,
smoking, and medical conditions (Model 2), results remained similar but attenuated.
Estimates were reduced even more after addition of MDD, GAD, and substance use
disorders to the model with meaningful changes (Model 3). For example, the association of
persistent PTSD with difficulties in cognition reduced from OR, 9.00 (Model 1) to OR, 4.88
(Model 2) to OR, 3.48 (95% ClI, 1.63-7.45). In Model 3, the only domains that remained
significantly associated with pre-late-life PTSD were mobility (OR, 2.24; 95% ClI,
1.26-4.00) and social disability (OR, 2.31; 95% Cl, 1.09-4.87), with difficulties in cognition
marginally significant, while, although attenuated, all persistent PTSD effects remained.

Discussion

This study provides evidence that persistence of PTSD in later life is a prominent predictor
of disability in late life above and beyond other psychiatric disorders and medical
conditions. In summary, the findings showed that persistent PTSD was associated with
global disability. Moreover, persistent PTSD had a strong association with all individual
WHO-DAS domains of disability. Although the statistical difference between persistent
PTSD and pre-late-life PTSD was not directly tested, persistent PTSD had a higher
magnitude of association with disability when compared to no PTSD. This study confirms
that PTSD is a highly chronic disorder and that such chronicity compromises function in
later life.

Few prior studies have considered the association of PTSD with disability, and no study that
we are aware of has examined the chronicity of PTSD and its association with disability in
older adults. Our findings are consistent with results from Vietnam veterans who have
experienced severe combat-related trauma. The National Vietnam Veterans Readjustment
study found that PTSD increased the odds of any physical limitation by 3-fold, and
increased the odds of not working by 7-fold (P < .05) in over 1,000 middle-aged male
veterans, adjusting for demographics and medical and psychiatric comorbidities.14
Furthermore, in a study of over 1,000 female veterans (mean age = 46 years), those with
PTSD were found to have two and four times more impairment in role functioning and
social functioning, respectively, than those without PTSD.29 However, unlike these other
studies, our study is generalizable to the larger population of older Americans, assessing

JAMA Psychiatry. Author manuscript; available in PMC 2015 May 01.
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chronicity of PTSD into late life and examining global disability as well as multiple
individual domains of disability.

Of the prior non-military studies, only one recent study that we are aware of targeted older
adults. Although this study found that lifetime PTSD was related to multiple physical health
issues including reduction in role functioning in late life, the authors did not assess other
specific domains of disability or chronicity of PTSD.30 Other prior studies examined small
samples that included young adults. For example, a study of 368 primary care patients aged
18 years and older found that those with current (1-month) PTSD were more impaired in
work, family and social functioning scales than those without PTSD.3! In a more recent
study of 321 trauma-exposed primary care patients 18 years and older, the authors found
results similar to our study, where current PTSD was associated with the most impairment
(i.e., work loss, social and family impairment) and history of past PTSD with no current
PTSD the next most.32 In a sample of 95 survivors of the 2001 World Trade Center attack
aged 19 years and older, high PTSD symptoms were found to be highly associated with
social-occupational impairment.33 Another study assessed 49 cases with two or more
posttraumatic stress symptoms (PTSS) over their lifetime and 147 controls 18 years and
older in the community and found that social, financial, physical (chronic illness and bed
days), and psychological domains of disability were related to PTSS.34 Our findings build
on this prior work by showing that the impact of clinically-based PTSD on function is
evident at the population-level and into later life, when individuals are most vulnerable to
disability. In addition, we assessed domains of disability, besides role and social
functioning, that are particularly pertinent to older age, including mobility, cognition, and
self-care.

Multiple studies have provided evidence that depression is associated with functional
impairment.1-11 However, finding that PTSD is associated with disability independent of
depression and other prominent psychiatric disorders has important implications. These
findings suggest that if left unresolved PTSD in older adults will have significant functional
consequences. Therefore, by identifying chronicity of PTSD as a prominent predictor, we
are able to show that monitoring and treatment of PTSD is imperative over the long term. In
addition, although not as encompassing as persistent PTSD, pre-late-life PTSD was
significantly associated with specific domains of disability, that is, mobility and social
functioning, and only marginally associated with cognition. These findings could be
explained by persistent effects of trauma exposure on functional status that are not related to
having the diagnosis of PTSD or depression.

The impact of chronic PTSD on disability in late life can potentially be explained by similar
underlying mechanisms of depression and disability. It is possible that PTSD itself is
disabling or PTSD causes increased disability from other sources, such as poorer health
behaviors.1! The persistence of symptomatic distress arising from trauma exposure over the
long term may have an adverse impact on health similar to models of allostatic load.3® This
may be why individuals with persistent PTSD into later life are more disabled. One possible
pathway is through dysregulation of the hypothalamic-pituitary-adrenocortical axis (HPA)
following exposure to trauma.38 It is hypothesized that dysfunction of the HPA system leads
to increased glucocorticoid signaling and hippocampal degeneration, which, with repetitive

JAMA Psychiatry. Author manuscript; available in PMC 2015 May 01.
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stress responses to trauma cues, may predispose an individual to adverse health outcomes.
Another possible pathway may be through executive-type cognitive impairments associated
with PTSD.%7

Furthermore, our findings suggest that the persistent PTSD group may be different in other
ways besides their risk associated with function. The higher prevalence of adverse medical
conditions in this group may suggest that persistent PTSD is an indicator of other health
risks. Future studies need to examine other important adverse outcomes potentially
associated with this group, such as stroke, heart disease, and diabetes.

The strengths of this study include a large nationally representative sample of community-
dwelling older Americans, information on clinically-relevant DSM-IV PTSD, and carefully
measured disability domains. In addition, we attempted to carefully adjust for possible
confounding from medical and psychiatric comorbidities. Finally, we focused on the impact
of chronic PTSD. To our knowledge, our study is the first to examine the chronicity of
PTSD into late life and its association with disability.

There are limitations of this study. First, the CPES surveys underrepresent homeless,
institutionalized, and old-old (75-84 years) and oldest-old (= 85 years) older adults. Thus,
given this is a community-based sample of non-institutionalized older respondents, power
for analyses and interpretation of results for the oldest-old respondents is limited. Second,
even though the WMH-CIDI was shown to have good concordance with the Structured
Clinical Interview for DSM-1V,38 it is still a lay-administered interview rather than a
clinically-administered assessment. Third, there may be issues of stigma, whereby older
adults with mental illness might be less inclined to participate in a mental health survey.
There may be also respondents with PTSD who were excluded from the study because of
difficulty recalling symptoms. Although it is possible that older adults may be less likely to
remember past trauma, retrospective reporting of such serious events such as trauma have
been found to be minimally affected by bias.3? Instead, there may be a mortality effect,
whereby traumatized adults are more likely to die at a younger age resulting in an
overrepresentation of non-traumatized older respondents.? Fourth, it is important to note
that the study was not able to take the number of years with the disorder into account either
in the definition or in the analyses. Furthermore, future research needs to examine other
important covariates not accounted for in the current study such as dementia. Finally, the
association between PTSD and disability may be bidirectional, which suggests further
investigation in longitudinal analyses.

Our study emphasizes the importance of improving the monitoring and treatment of PTSD
over the long term. The impairment in role functioning, mobility, cognition, and social
functioning reflect diminished quality of life for older Americans with pre-late-life PTSD,
particularly PTSD that persists into later life. Considering the projected expansion of the
elderly population, increased life expectancy, and the health and economic costs of mental
health disorders, the potential public health burden of PTSD implicated by this study are
concerning. Thus, future studies are needed to identify the reasons underlying PTSD's effect
on disability and to investigate better interventions that will reduce risk of impairment.

JAMA Psychiatry. Author manuscript; available in PMC 2015 May 01.
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Figure 1. Prevalence of any difficulty in individual domains of disability across PTSD occurrence
**P < 001; *P < .05 (based on Rao-Scott 2 [2] Weighted analyses); the | bars indicate 95%

confidence intervals.

JAMA Psychiatry. Author manuscript; available in PMC 2015 May 01.

Social



Page 13

Byers et al.

NIH-PA Author Manuscript

100> Eogrr

100>  Uegys

9
60°
T’
1)
0
L0

700

oT
§6°
8T’

09’

[lgg o
gy
e
[dg g
lelyg
lezg

HN_._”._”.O
_N_Av.m

Guw.ﬁ

100>  E71gr

100> Eﬂdm.@m

Lol x

anjeA  11005-oey

d

10 8njeA-4

(1'8)9°92
(8'8)8°2€

(e'5)o0T
(6'v)v'0T
(zOT9z
(96)T72
(vt
(s'8)8°0L

(oDr1C
(z8)L 0z
(ToLsy
(e1)s¢ee

(ezLle
(6'8)L°6
(s2)Ey
(02)s's
(8e)wer
(9°9)8'92

LorLL

(9°0)6'65

89=U
pualsIsIad

(ev)Lee
88)LLy

(z9)zLt
(9v)9oT
(8'v)9eT
(L9)691
(smre
(8')z65

(e9)9se
(Lv)Ler
(T'6)e'8y
(0'6)0'6

(TDeve
(51815
(622
(T16C
(8a)rot
(9v)6°e8

(99)2°9L

(01929

8g=u
ajl|-a1e-aud

S0tV
(8'0)8°0T

(CRdrac
(20)9v
(6'0)8'sT
(CRII WA
(6'0)8'S
(L1)8°¢s

(omeot
(L1eTe
(8'1)5°95
(emzee

(8T)L92
(9mv'19
(90)Ly
(2089
(L0)6'8
(5T)9°6L

(L1)8°58

(70)e'89

TETE=U
ON

(3S) uesN 40 (3S) % PAIYBIBAN ‘80UBLIND0 AS.Ld

(39) % 'avo
(35) % ‘aan
(35) % ‘suonipuoD oLeIydAsd
J90ue)
aseasig mc:n_ aqluoIyo
salaqeIq
Noeny/asessiq LesH
NS
SIHHYNY
(39) % ‘suoipuo) [ealPaN
(3S) % “us1nd ‘Bunjows
ubiH
3IPPIA
MO
(3S) % ‘awoou]
(3S) % ‘stesk ZT > ‘uoneonp3
(3S) % ‘Bunengeyod/paei
queIsy
o1uedsiH
oe|g d1uedsiH-uoN
81YM dluedsiH-UoN
(3S) % ‘Anoruyrz/eoey
(3S) % * Japuab sjewa4

(3S) ueaw ‘sreak ‘aby

ansiIsIcRIRYD

T alqel

NIH-PA Author Manuscript

(£82€ =N) J8pJosiq ssans
onewNeINsod 1a1D-HINM/AI-INSQ 1UdIsIsiad pue ‘aj1]-81e]-a4d ‘ON AQ S3dD 8yl W0 J19p|O PUE SIBIA SG SHNPY JO SINSII81oeIeYD

NIH-PA Author Manuscript

JAMA Psychiatry. Author manuscript; available in PMC 2015 May 01.



Page 14

Byers et al.

*gouspuadap Bnup 1o ‘asnge Bnip ‘@auspuadap |oyodfe ‘asnge |oyode Aq pauljap (swnayl]) Japlosip asn mu:ﬁwg:wo

*1apue|s| 1198 Sapnjoul cm_m<n_

"841] Ja1e] Ul 92UB1SISIad YIIM 19SUO ay1-a1e]-a1d se pauleq,

*10413 pJepuels yim ueaw pajybiam (3S) ueaw ‘1olia prepueis yum juadsad parybiem ‘(3S) 9 ‘parybramun ‘u ‘(awnaylf) 1apiosig ABIXuy pazijessuss) ‘qvo ‘(swiniayll) Japiosia
anissaldaq Jolel\ ‘Qain ‘mainiaiul onsoubelq [euoiieulaiul 83sodwo) ayl Jo UOISIaA ASAINS YljeaH [BIUSIAI PIOA ‘1AI1D-HINM ‘SAanIng ABojoiwapid3 oLeIyaAsd anneIoqe||0D ‘S3dD :SUoneInIgay

NIH-PA Author Manuscript

100> ez (89)6°CC ez oL (35) % o'sn B0UEISANS

Bl _x
¢ =u
anfeA  1109S-0eY 89= gg=u TETE=U
d j09njeA4  eIUBISISIdd gy ayel-aug ON dnsHLEIEYD

(3S) ueaIAl 40 (3S) % PaIYBIBAA '82UBIIN2I0 ASLd

NIH-PA Author Manuscript NIH-PA Author Manuscript

JAMA Psychiatry. Author manuscript; available in PMC 2015 May 01.



Page 15

Byers et al.

NIH-PA Author Manuscript

"SUOIIIPUOD [BOIP3AW PUe ‘Buryows ‘sonstisioeseyo olydelBowsap Joy paisnipe si 83UaLIN0 AS1d 849ym ‘|apow uoissaibal onsiBo| 8jgeLIeAIlNW B U0 paseq aie sajewns3,

"a1] Ja1e] Ul 8oualsisiad YIm 1asuo ayi-are-aid se paulyeg

q

*JapJosip ds.1d ou si dnoif moce&mmm

"MaIAIBIU| onsouBelq [euolteulslu] ausodwo)) syl 40 UOISIBA ASAINS UY3feaH [eIusIN PIHOAN ‘IAID-HINM SUoleInaIgqay

100> T00° 600° 9T 20 10 anjeA d
(v9ec-987) (sv2€91)  (e12-€eT)  (229-190) (69°G-¥TT) (¥9'2-2e1)
128 8r'e 80°€ S6'T v5'Z 8T'e q glueisISiod
€0 S0 900° 69° 6T’ 90’ anjeA d
(1876017  (595-10T)  (007-92'T)  (Tre-sv'0)  (¢5€-8.0)  (807-L6'0) -~
182 62 ve'e €71 997 66'T edI-3el-81d
(ppasnlpy) € 13O
100> 100> 100> Y0 T00° 100> anjeA d
(8r9z-ecy) (8182  (b62-9.T)  (ST9v0T)  (¥0°L-S9°T) (9e'6-10'2) S1s1Ss
£5°0T 88y 2R3 €5'C or'e veY q elUoIsIsiad
100> 100> 100> €T 10 200° anjeA d
(rz'8-68T)  (e6'8-¥8T)  (596-99T) (6£5-990) (8¥'SvTT) (87°9-06'T)
S6'E S0y 90°e 68T 192 AR edHI-3el-81d
(oparsnlpy) ¢ T3A0ON
100> 100> 100> 90 100> 100> anjeA d
(eg'sz-€1q) (9g91-86'7) (09°0T-¥€7) (€6'9-960) (28'T1-087)  (8Z¥T-LT°€E) SIS0
1611 00'6 86'7 852 9.'G €L'9 q relueIsIsied
100> 100> 100> or 100> 100> anjeA d
(er9-68T)  (8r6-0e€) (199-69T) (88'9-€8°0)  (SV'9-T0°2) (82°2-1T°2)
95°¢ 65S ge'e 62 09 26 edHI-9el-81d
(pa1snfpeun) T 13AON
[e100s uomubod AngoN aled-lles  ejoy oo Aujigesig Auy 80U8.44N220 ASLd

(1D 9%G6) HO

¢ ?olgel

NIH-PA Author Manuscript

(282€=N)

19p|O pue SIes A GG SHNPY Buowe a1 a1e] ul Aljigesiq pue J8pJosiq $$aJlS d1rewneansod 1d19-HINM/A I-INSA Usamlag UoITeId0ssy

NIH-PA Author Manuscript

JAMA Psychiatry. Author manuscript; available in PMC 2015 May 01.



Page 16

Byers et al.

"SUOIIPUOD [BOIPBW pUB ‘Buryows ‘sanstigioeseyd dlydelBowsp

se |]am se (S1apJosip asn aourISgNs pue ‘adiA ‘av'o “'o'1) sI9pIosIp dLIeIYoASd aWnay| JaUl0 Joj parsnipe sI 30US1INI20 OS.Ld 3J13YM ‘[9poW UoIssalfias 911siBo| a|qelieARNW © UO paseq ate salew sy

NIH-PA Author Manuscript

NIH-PA Author Manuscript

P
NIH-PA Author Manuscript

JAMA Psychiatry. Author manuscript; available in PMC 2015 May 01.





