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Abstract

Objectives: The Global Aging & Geriatric Experiments in Bipolar Disorder Database
(GAGE-BD) project pools archival datasets on older age bipolar disorder (OABD). An
initial Wave 1 (W1; n = 1369) analysis found both manic and depressive symptoms
reduced among older patients. To replicate this finding, we gathered an independent
Wave 2 (W2; n = 1232, mean =+ standard deviation age 47.2 4+ 13.5, 65% women,
49% aged over 50) dataset.

Design/Methods: Using mixed models with random effects for cohort, we examined
associations between BD symptoms, somatic burden and age and the contribution of
these to functioning in W2 and the combined W1 + W2 sample (n = 2601).
Results: Compared to W1, the W2 sample was younger (p < 0.001), less educated (p
< 0.001), more symptomatic (p < 0.001), lower functioning (p < 0.001) and had
fewer somatic conditions (p < 0.001). In the full W2, older individuals had reduced
manic symptom severity, but age was not associated with depression severity. Age
was not associated with functioning in W2. More severe BD symptoms (mania p <

0.001, depression p < 0.001) were associated with worse functioning. Older age was
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1 | INTRODUCTION

With the rapidly growing global population of older adults, there is an
urgent need for specific data on bipolar disorder (BD) in this age-
group.! Unfortunately, there continues to be a dearth of research
about the aging process in BD.2® The Global Aging & Geriatric Ex-
periments in Bipolar Disorder Database (GAGE-BD) project pools
archival datasets to advance knowledge on older age BD (OABD).*"1°
Key goals of the GAGE-BD project are to examine patterns of BD
mood trajectory with age and to characterize the associations be-
tween BD symptoms, somatic comorbidities, and functional status.

Results from an initial Wave 1 (W1; n = 1369) analysis suggested
that both BD manic and depressive symptoms are less severe in older
age.” Education moderated this effect, such that those with lower
education showed more diminished symptoms with age; there was no
evidence of moderation by sex.”> Worse BD symptom severity was
associated with poorer functioning, and the relationship of depres-
sion with functioning was more severe among older patients.” So-
matic comorbidity was high, but not significantly associated with
poorer functioning. While findings from this large, global sample are
intriguing, being able to replicate them using data from independent
research samples would enhance validity and generalizability.

This is a replication analysis of GAGE-BD using a new, indepen-
dent Wave 2 (W2; n = 1232; 15 studies from 10 sites) dataset and the
same outcome variables and methods. The first aim was to examine
associations between BD symptoms, somatic burden, and advancing

age. We hypothesized that both manic and depressive symptoms

significantly associated with higher somatic burden in the W2 and the W1 + W2
samples, but this burden was not associated with poorer functioning.

Conclusions: In a large, independent sample, older age was associated with less
severe mania and more somatic burden (consistent with previous findings), but there
was no association of depression with age (different from previous findings). Similar
to previous findings, worse BD symptom severity was associated with worse func-
tioning, emphasizing the need for symptom relief in OABD to promote better

aging, bipolar disorder, depression, functioning, mania, medical burden

o With the global population of older adults increasing rapidly, it is important to understand
how older adults with bipolar disorder (BD) differ from younger adults.
e This replication analysis using a large global dataset focused on older-age bipolar disorder

(OABD) and examined associations of older age, BD symptoms, somatic burden and

e Older age was associated with less severe mania and more somatic burden but there was no
association of depression with age.
e Worse BD symptom severity was associated with worse functioning, emphasizing the need

for symptom relief in OABD to promote better functioning.

would be less severe in older participants, particularly among those
with lower education, while somatic burden would be greater with
older age. We also explored possible moderation of these relationships
by sex. The second aim was to examine the contribution of symptom
severity and somatic burden to functioning. We expected that in-
dividuals with more severe symptoms and greater somatic burden
would have poorer functioning, and that these relationships would be
particularly strong among older participants. As in our previous anal-
ysis of W1 data, we included BD participants of all ages in our primary
W2 analyses to increase our power to observe relationships with age.
However, because we are specifically interested in OABD, and because
individuals who were >50 years old were less represented in the W2
dataset (48.8% of sample) compared to W1 (86.6% of the sample), we
also explored findings on the subset of OABD in W2. Finally, we
explored findings in the combined W1 and W2 dataset (n = 2601). We
expected that similar findings would be evident in the full W2 sample,
the W2 OABD subset, and in the combined W1 + W2 dataset. Through
these replication and extension analyses, we hoped to provide a solid
foundation for future work by GAGE-BD and in OABD more generally.

2 | METHODS
2.1 | Datasets and data aggregation

GAGE-BD comprises pooled data from multiple archival studies

contributed by a team of international investigators. The
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overarching approach and methods of GAGE-BD have been
described elsewhere*> As the GAGE-BD dataset is intended to
facilitate secondary analyses on diverse topics and shed insights on
general aging-related issues in people with BD, there were no specific
inclusion criteria for W2 dataset inclusion other than that they would
focus primarily on BD and have reasonable representation of people
with BD who were over the age of 50 years. The W2 sample is a
completely independent set of 1232 BD participants from 15 studies
from 10 sites as of March 2022. Results from the original W1 sample
(n = 1369; data lock March 2021) helped inform hypotheses for this
replication study, and are included in exploratory analyses here. The
aggregate W1 + W2 sample was derived from 33 studies from 18
sites across the globe reporting data.

Supplemental Tables S1 and S2, and Supplemental Figure S1,
show sites that contributed W1 and W2 data and selected meta-data
information provided by sites such as where the study was con-
ducted, study inclusion and exclusion criteria, sample size and study
design. Approval to contribute coded data with no private health
information was obtained by originating site institutional review
boards or ethics committees and a data use agreement was executed
between each contributing site and the project coordinating center
(Case Western Reserve University School of Medicine, Cleveland,
Ohio, USA).

2.2 | Measures

Data domains were aggregated across studies in identical format
such as age in years, age of onset in years, and manic symptom
severity using the Young Mania Rating Scale (YMRS)!! total score.
While many variables were used “as is” without any need for data
harmonization or re-coding to create uniform variable categories, it
should be noted that studies may have had differing methods of
measuring or defining a given domain. For example, studies may have
used different methods of defining age of BD onset (e.g., first manic
episode vs. first mood episode regardless of polarity).

Select variables required harmonization or re-coding based on
meta-data or other variables, such as BD subtype (e.g., Type | vs.
Type I1). Relevant to this analysis, depressive symptom severity using
different rating scales (the Hamilton Depression Rating Scale),*?
Montgomery-Asberg Depression Rating Scale,®® Inventory of
Depressive Symptoms'* and Center for Epidemiologic Studies—
Depression'® were categorized into a single ordinal variable by
converting individual scores into severity bands (no/minimal, mild,
moderate and severe) following procedures established in pre-
liminary work on dataset integration.’® For this analysis we used
baseline BD symptom data for all datasets, regardless of the study
methodology.

Functional status was assessed using the Global Assessment of
Functioning (GAF)Y; however, GAF was only collected in 8 out of 15
studies (n = 540) in W2 and 17 out of 33 studies (n = 1209) in the
combined W1 +W2 dataset. We were not able to consistently

identify if sites were using versions of the GAF that may have

included psychiatric symptom severity anchors within the GAF score
calculation. Somatic comorbidity was assessed across studies using a
variety of methods, including the Cumulative lllness Rating Scale®
and the Charlson Comorbidity Index'? or clinical determination of
selected comorbidity categories based on self-report, charts, or ex-
amination. Somatic comorbidity was harmonized into 8 binary vari-
ables (absence vs. presence of cardiovascular, respiratory,
gastrointestinal, liver, renal, genitourinary, musculoskeletal, and
endocrine disorders).?° A cumulative somatic comorbidity burden
was derived by summing the total number of positively endorsed

comorbidity domains.

2.3 | Data analysis

All variables were examined for distributional characteristics, and
descriptive comparisons of W1 and W2 samples were conducted for
continuous and categorical variables. YMRS was left-skewed (low
manic symptom severity) and therefore log transformed to meet
normality assumptions for all analyses. The transformation resulted
in a distribution that was near Gaussian and reductions in skewness
(0.06), and kurtosis (—0.57). For the first aim, linear and ordered lo-
gistic mixed models were used with a random effect for study cohort
for mania severity, depression symptom severity, and somatic co-
morbidity as the respective dependent variables. The independent
variable of interest was age; sex and education were included as
covariates. We iteratively examined if the association for age with
each outcome was moderated by education or by sex through the
inclusion of interaction terms.

For the second aim, level of functioning as measured by GAF was
the dependent variable and age was an independent variable of in-
terest with sex and education as covariates. In this linear mixed
model with a random effect for study cohort, we iteratively included
other independent variables of interest: mania severity, depression
severity, and number of affected somatic domains. We subsequently
included interaction terms for age and mania severity, age and
depression symptom severity, and age and comorbidity burden.

For each aim, we also conducted exploratory analyses with a W2
sub-group of individuals >50 years (W2 OABD sub-group, n = 601),
given that this is the suggested age threshold for OABD (2) and the
original W1 analysis had a larger proportion of OABD than the new
W2 sample. Finally, we explored findings in the combined sample of
W1 + W2 for the same research questions given the greater power
afforded. For all analyses, a two-sided alpha of 0.05 was considered

statistically significant.

3 | RESULTS
3.1 | Overall sample description

Table 1 shows descriptive summaries for the W1 (n = 1369), W2
(n=1232), W2 OABD subsample (n = 601), and combined W1 + W2
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(n = 2601) samples. The W2 replication sample had a mean age of
47.2 years (standard deviation (SD) 13.5), 800 women (64.9%) and
601 individuals [(48.8%) > age 50. Compared to W1, the W2 sample
was younger (t[2484.8] = 26.6, p < 0.001), more predominantly fe-
male (x[1] = 21.49, p < 0.0001), less educated (t[2009] = 3.66,
p < 0.001), had more severe BD symptoms (x*[3] = 29.26, p < 0.001),
had poorer functioning ({949.08] = 5.53, p < 0.001) and had
comorbidities across fewer somatic domains (t[2121.3] = 16.54,
p < 0.001). Manic symptom severity in the W2 replication sample was
low, and most had no or only minimal depression. The most common
somatic comorbidities in W2, among participants with available data,
were cardiovascular (26.3%, n = 229), endocrine (21.5%, n = 173),
musculoskeletal (19.1%, n = 129), and respiratory conditions (13.2%,
n = 94). Figure 1 shows the distribution of subject age in the W1 and
W2 data sets.

3.2 | Age relationships to BD symptoms and
somatic burden

With respect to the hypothesis that both BD manic symptoms would
be attenuated in older age, in the full W2, older individuals had
reduced manic symptom severity, even adjusting for sex and education
(Table 2, Figure 2). The finding was moderated by education, but not
sex (data not shown), such that those with fewer years of education
had a stronger association of lower mania symptoms with older age
(Supplemental Table S3a). In exploratory analyses, there was no
relationship of age with mania severity in the W2 OABD subgroup,
whether unadjusted or adjusted for sex and education (Supplemental
Table S3b), and no moderation by either education or sex (data not
shown). In the combined W1 + W2 sample, similar to the W2 sample,
older individuals had lower manic symptom severity, even with
adjustment for sex and education (Supplemental Table S3c; Supple-
mental Figure S2). There was no moderation of age relationships with
mania by education or sex in the combined sample (data not shown).

In contrast to our hypothesis about attenuated depression
severity with age, older age was not associated with lower depres-
sion severity in the full W2 (Table 3). The same was true in the W2
OABD subgroup analysis. In fact, when sex, education and age x sex
were included in the model (Supplemental Table S4a); the model
showed that older OABD and OABD women had more depression.
This was in the context of an interaction of sex and age such that the
positive relationship of age and depression was only significant
among OABD men (Supplemental Table S4b)—however, this sub-
group analysis consisted of only 171 OABD men. In the combined
W1 + W2 sample, age also was not associated with depression
severity (Supplemental Table S4c), even with adjustment for sex and
education, and there was no moderation by either education or sex
(data not shown).

Older age was significantly associated with an increased number
of somatic conditions in the W2 (Supplemental Table S5a) and the
W1 + W2 sample (Supplemental Table S5c) but not in the W2 OABD
subgroup (Supplemental Table S5b).

3.3 | Functioning—Relationship to age and
symptom severity

GAF scores were available in 8 contributing W2 studies (N = 540)
and the mean GAF was 57.6 (SD 18.1), which is consistent with in-
dividuals having some difficulty with social, occupational, and school
functioning, but generally functioning relatively well. Age was not
associated with GAF in W2 (Table 4) or W2 OABD (Supplemental
Table Sé6a). In the W1 + W2 sample, increasing age was associated
with decreased GAF, however this relationship did not persist in
models that also included BD symptoms (Supplemental Table Séb).
As predicted, we found that more severe BD symptoms (mania
p < 0.001, depression p < 0.001) were associated with worse func-
tioning in W2 (Table 4), W1 + W2 (Table S4b), and in the W2 OABD
(Supplemental Table S6), in age, sex, and education adjusted models.

With respect to our hypothesis that age would moderate the
associations of BD symptoms with functioning, in W2, the relation-
ship of depression severity to GAF was stronger in younger in-
dividuals (p = 0.02, Supplemental Table S7a). There was no evidence
of moderation of the relationship of GAF to mania severity in W2,
W2 OABD, or W1 + W2 (Supplemental Tables S7a, b, c) or to
depression symptom severity in W2 OABD or W1 + W2 (Supple-
mental Tables S7b, c).

3.4 | Functioning—Relationship to somatic
comorbidity

Greater comorbidity was not associated with poorer functioning in
W2 (Table 4), W2 OABD (Supplemental Table Séa), or W1 + W2
(Supplemental Table Séb), in age, sex, and education adjusted models.
Further, age did not moderate the relationship of somatic burden
with GAF in any of the samples (Supplemental Tables S7a,b,c).

4 | DISCUSSION

With the global population of older adults increasing rapidly, it is
important to understand how older people with BD differ from
younger adults with the disorder.?> An incremental approach to-
wards data acquisition, used by this international team of experts in
OABD, allowed for a unique opportunity to confirm or refute our
previous observations on a large and novel dataset with adequate
sampling of older individuals. This first-ever replication analysis of
GAGE-BD confirmed some of our initial ﬁndings,5 but also showed
differences both when only examining W2 and when analyzing the
larger and more diverse W1 + W2 combined sample. Our analyses of
both the replication and combined samples suggest that older age is
significantly associated with slightly less severe symptoms of mania
and somewhat greater somatic comorbidity (consistent with previous
findings in W1°), but there was no association of depression with age
in either W2 or the combined sample (in contrast to previous findings

in W1°). Interestingly, when we examined only OABD within W2, we
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TABLE 1 Descriptive statistics for GAGE-BD W1 (n = 1369), W2 (n = 1232), W2 OABD subsample (n = 601) and W1 + W2 samples
(n = 2601).

# Participants Mean (SD) or %
W2- w2-
Descriptive variables # Studies W1 w2 OABD W1+ W2 wi w2 OABD W1 + W2 p value?
Age, years 33 1369 1232 601 2601 60.7 (12.1) 47.2 (13.5) 584 (7.1) 54.3(14.5) <0.0001
Age range, years 1369 1232 601 2601 18-95 17-85 50-85 17-95
Age >50 years 33 1185 601 601 1786 86.6% 48.8% 100% 68.7% <0.0001
Sex 33 1369 1232 601 2601 <0.0001
Male 602 432 222 1034 44.0% 35.1% 36.9% 39.8%
Female 767 800 379 1567 56.0% 64.9% 63.1% 60.3%
Diagnosis 31 1279 1232 601 2511 0.1818
Bipolar | 952 921 471 1873 74.4% 74.8% 78.4% 74.6%
Bipolar 11 275 277 116 552 21.5% 22.5% 19.3% 22.0%
Other bipolar 52 34 14 86 4.1% 2.8% 2.3% 3.4%
Age of onset, years 30 1106 987 494 2093 31.9 (15.7) 30.8 (12.8) 34.9 (14.4) 31.4(14.4) 0.0764
Years of education 29 1041 970 495 2011 12.7 (40) 120(3.90 11.1(44) 123 (4.0) 0.0003
Currently working 22 776 694 348 1470 <0.0001
Yes 183 260 115 443 23.6% 37.5% 33.1% 30.1%
No 593 434 233 1027 76.4% 62.5% 66.9% 69.9%
GAF total® 17 669 540 202 1209 62.8 (13.0) 57.6 (18.1) 51.7 (23.8) 60.5 (15.7) <0.0001
Depression band 25 817 878 477 1695 <0.0001
Absent 405 432 286 837 49.6% 49.2% 60.0% 49.4%
Mild 234 183 77 417 28.6% 20.8% 16.1% 24.6%
Moderate 155 200 71 355 19.0% 22.8% 14.9% 21.0%
Severe 23 63 43 86 2.8% 7.2% 9.0% 5.1%
YMRS total 29 1147 816 438 1963 4.2 (5.4) 6.2 (9.5) 5.6 (10.5) 5.1(7.4) <0.0001
BPRS total 8 228 286 150 514 28.6 (14.5) 32.9(9.9) 35.5(9.5) 31.0(12.3) 0.0002
Somatic comorbidity
Total comorbidity 29 1274 872 470 2146 1.8 (1.7) 0.8 (1.0) 1.1 (1.0) 14 (1.5) <0.0001
Cardiovascular comorbidity 29 553/1270 229/871 186/469 782/2141 43.5% 26.3% 39.7% 36.5% <0.0001
Respiratory comorbidity 26 408/1144 94/712 55/354  502/1856 35.7% 13.2% 15.5% 27.0% <0.0001
Gl comorbidity 23 235/958 58/674 36/316  293/1632 24.5% 8.6% 11.4% 18.0% <0.0001
Hepatic/pancreatic 22 71/942 14/602 10/244  85/1544  7.5% 2.3% 4.1% 5.5% <0.0001
comorbidity
Renal comorbidity 21 57/883 11/674 7/316 68/1557 6.5% 1.6% 2.2% 4.4% <0.0001
GU comorbidity 17 148/699 11/537 11/232  159/1236 21.2% 2.0% 4.7% 12.9% <0.0001
Musculoskeletal comorbidity 24 402/998 129/674 87/316  531/1672 40.3% 19.1% 27.5% 31.8% <0.0001
Endocrine comorbidity 28 424/1272 173/803 140/427 597/2075 33.3% 21.5% 32.8% 28.8% <0.0001

Note: Of the 2601 BD participants represented in the total sample, there was some missing data for all measures, so sample size for each measure noted
separately. OABD: Age >50 years.

Abbreviations: BPRS, 18-item Brief Psychiatric Rating Scale, score range 18-26 with higher scores indicating more severe psychiatric symptoms; GAF,
Global Assessment of Functioning score range 0-100 with higher scores indicating better functioning; Gl, gastro-intestinal; GU, genito-urinary; OABD,
older-age bipolar disorder; SD, standard deviation; W1, Wave 1 sample, data lock March 2021; W2, Wave 2 sample, data lock March 2022. YMRS,
Young Mania Rating Scale, score range 0-60 with higher scores indicating more severe manic symptoms.

Statistically significance comparing W1 and W2 samples.

bDate derived from 8 studies from wave 2 (3 from Texas site-Houston, San Antonio and UNC data).
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Age of Bipolar Participants by Wave
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FIGURE 1 Distribution of subject mean
age in W1 and W2 GAGE-BD samples.

TABLE 2 Associations of age with YMRS symptoms and moderation by education in W2.

Model® = 557 Model® N = 514 Model® N = 514
Predictor B (95% CI) p B (95% ClI) p B (95% ClI) p
Age —-0.014 (-0.02, —-0.01) <0.001 -0.014 (-0.02, —0.01) <0.001 —0.04 (-0.06,-0.02) <0.001
Sex 0.02 (-0.14, 0.18) 0.819 0.03 (-0.13, 0.19) 0.742
Education -0.01 (-0.03, 0.02) 0.525 -0.10 (-0.18, —-0.02) 0.012
Age x education 0.002 (0.000, 0.003) 0.015

Note: Young Mania Rating Scale (YRMS) was log transformed. Sex reference group is men. Bold values indicate p < 0.05.

Abbreviation: Cl, confidence interval.
Linear regression model with a random effect for study cohort.

observed a relationship in this subsample such that older age was
associated with more depression, but only among men. Thus, the
pattern of age associations with depression severity was mixed and
varied by which sample was examined.

In our previous work in W1, individuals with lower education had
a stronger negative association of age and depression severity, but
not mania severity; in the current study, this moderation was
observed for mania but not depression, in both W2 and W1 + W2.
There was some limited evidence for sex moderation in the present
analysis (different from previous findings in W1), as OABD men had a
stronger positive relationship of age with depression than OABD
women. Our findings also confirm our original W1 results that
functioning is relatively stable across adulthood and that worse BD
symptom severity levels, but not somatic comorbidities, are associ-
ated with worse functioning in OABD, regardless of sex. In the W2
sample, like in W1, age moderated the relationship of depression
severity with functioning, but in the opposite direction (W1: older
had stronger relationship; W2: younger had stronger relationship);

consistent with this, the opposing effects appeared to cancel each

other out in the combined W1+W2 sample, where there was no
significant age moderation.

A recent literature review?? concluded that the existing research
data regarding whether OABD has a better, equal or worse course
and prognosis than working-age BD is inconclusive. Older reports
suggest that the polarity of BD may shift in older age, with a greater
amount of time in depressive episodes and less time in manic or
mixed states.2®> While our cross-sectional analysis of samples who
had relatively low severity of mania symptoms was not able to
examine shifts in polarity, the fact that manic severity appears
attenuated with age may support the notion that time in manic states
may be reduced in OABD. It is also possible that those with lower
mania symptoms are more likely to survive into later life; longitudinal
studies are needed to examine this possibility. Conclusions regarding
depressive severity and age remain unclear, although neither the W1
or W2 findings suggest that depressive symptoms are generally
worse in older people with BD. Although, among the W2 OABD
subsample, the oldest men seemed to have greater depression than
men nearer to age 50, this should be interpreted with caution due to

85UBD 17 SUOWWOD BARR1D) 3|edldde BU} Aq pauRA0B 88 S3OIMe YO ‘88N JO S9N 404 Akeuq| T 8UIUO /B, UO (SUOIPUOO-PUR-SLLBY WD A3 | 1M ARe.q) 18U |UO//:SANY) SUORIPUOD PUe SWS L 83385 *[7202/20/€0] uo Ariqiauliuo A1 ‘Ais AN WaeN Aq 2509'SdB/200T 0T/I0p/wW00 A3 1M Afeiq 1 BUI|UO//SANY WO} PaPeO|UMOQ ‘€ ‘202 ‘99TTE60T



SAJATOVIC T AL

(J=YeRE WILEY_ | 7°f10

Jittered Age by YMRS Band in Wave 2 Bipolar Participants

80

@x
o

QoOooooe Q0 O

60

© QDO QIICD

O 0w

8

40

@000 OOD @
COOo@ oMo

D ar ¢ 00D @

[+]

Age
OO O COMNGMND GOCD QK GOO0ND A O O OWO O

o @ o
QDO OO0 OO0 OO0

=]

[+ 2+ ]

o OO OO

@o00O @ a0 O

Log YMRS

FIGURE 2 Linear relationship between age and manic symptom severity demonstrating a lower manic symptom severity with age in the

W2 sample.

TABLE 3 Association of age with depression symptom bands (no depression, mild, moderate, severe) in W2.

Model* N = 878
Predictor OR (95% ClI)
Age 1.00 (0.99, 1.02)
Sex
Education

Model® N = 811
p OR (95% ClI) p
0.713 1.01 (0.99, 1.02) 0.451
1.27 (0.93, 1.72) 0.128
0.94 (0.90, 0.98) 0.002

Note: Sex reference is men. Depression band reference is no depression (reverse coded for logistic models). Bold values indicate p < 0.05.

Abbreviations: Cl, confidence interval; OR, odds ratio.
2Ordered logistic model with a random effect for study cohort.

the sex imbalance [67% women] of this subsample. W2 may have
demonstrated less attenuation of depression with age compared to
W1 because the overall depression severity of the sample was
greater; more severe cases may not resolve as easily over time
compared to milder cases, but this would need confirmation with
longitudinal study. Although the W2 sample was younger than W1 on
average, there was comparable variance in age in the two samples,
which should have allowed us to observe similarly strong associations
between depression and age if they existed.

Our finding that lower levels of education may enhance the
negative relationship of manic symptoms with age is somewhat
counter-intuitive. It is possible that individuals with more education,
and perhaps jobs that require more cognitive focus, could have had
additional stress during their working years, leading to less resolution
of mania symptoms later in life. Alternatively, there could be less of a
survivor bias among more highly educated people if they are better

able to access care despite mania symptoms and thus live longer.

In this sample, the GAF, used to assess functional status,
demonstrated mean total scores consistent with some difficulty with
social and occupational functioning, but still generally functioning
relatively well. Functioning was not associated with age or comor-
bidity, but in models that controlled for age and education, more
severe manic and depressive symptoms were significant drivers of
reduced functioning. Contrary to expectations, the association of
functioning and depression was stronger among younger individuals
in the replication sample, but not age-dependent in the combined
sample. Our replicated findings are consistent with a recent review?*
which found that residual BD symptoms, particularly depression, are
a driver of worse functioning. Our findings also support the notion
that treatment of residual or subclinical mood symptoms across the
lifespan is critical. Still, some versions of the GAF include severity of
psychiatric symptoms as part of the rating assignment and thus any
conclusions regarding functioning and BD symptoms needs to be

tempered by these potential methodological limitations.
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TABLE 4 Associations from multivariate linear mixed models for GAF in W2.

Model® N = 502 Model® N = 345 Model® N = 498 Model® N = 502
Predictor B (95% Cl) p B (95% Cl) p B (95% ClI) p B (95% ClI) p
Age -0.07 0.213 -0.06 0.364 -0.05 0.362 -0.07 0.226
(-0.17, 0.04) (-0.18, 0.07) (-0.14, 0.05) (-=0.17, 0.04)
Sex 0.99 0406 1.13(-1.53,3.79) 0402 1.37(-0.82,3.55) 0.220 1.00 0.403
(-1.35, 3.32) (—1.34, 3.34)
Education 0.40 (0.05, 0.76) 0.026 0.15 (—0.26, 0.56) 0.470 0.24 (-0.09,0.57) 0.157 0.40 (0.05,0.76) 0.026
YMRS -248 <0.001
(—=3.90, —1.06)
Depression symptom severity -5.31 <0.001
(-6.53, —4.10)
Comorbidity burden (# of affected -0.09 0.902
domains) (-1.53, 1.35)

Note: Sex reference: men (0). Depression severity (increasing values = increasing severity). Bold values indicate p < 0.05.

Abbreviations: Cl, confidence interval; GAF, global assessment of functioning; YMRS, Young Mania Rating Scale (log transformed).

Linear regression models with a random effect for study cohort.

In common with some other reports,?> somatic comorbidity in
the GAGE-BD sample is highly prevalent, particularly cardiovascular
disease, which occurred in just over a third of the combined
W1 + W2 sample. Most individuals had multiple comorbid conditions
with a mean of 1.4 (SD 1.5) conditions in the combined W1 + W2
sample, and older individuals were likely to have more somatic co-
morbid conditions. We replicated the lack of an association of so-
matic comorbidities with functioning, although this may reflect the
strong focus of the GAF on mental versus physical health. In addition,
an important caveat to interpretation of our findings is that somatic
conditions were grouped into 8 broad categories and our data
harmonization methods did not allow for counting of multiple con-
ditions within a given category, for example, hypertension and heart
failure. Thus, it seems likely that our somatic burden count repre-
sents a lower boundary of what might be identified where more
specific and finer-grained evaluations of somatic comorbidity are
assessed, and that we might observe stronger relationships to
everyday functioning measures that incorporate physical limitations.

This study had a number of limitations inherent in an analysis of
archival data and use of an aggregate sample from diverse sources
and a W2 sample that differed in some demographic characteristics
from the W1 sample. Meta-data was heterogeneous with differing
study designs and outcomes assessments. Some studies enrolled
exclusively or mainly older people with BD and some included
healthy controls (not analyzed in this report). For a few sites that had
multiple studies, all study meta-data was not available for every
study. To facilitate data analysis, variables had to be harmonized or
collapsed into binary or ordinal categories, which limited finer-
grained assessments of symptoms and somatic burden. A further
limitation is the use of the GAF as a measure of functioning, which is
not ideal as it mixes functionality and clinical severity and has been
surpassed by scales like the Functioning Assessment Short Test,
FAST24?7 that was adjusted for use with older adults (FAST-0)%%,

however, only GAF was available across multiple sites in GAGE-BD.
We also lacked a measure of cognitive reserve, which is a more
powerful mediator of functioning than education.?’ Offsetting these
limitations, the GAGE-BD project represents the largest dataset with
good representation of adults >50 years old and an international
geographic representation. In addition, to our knowledge, this anal-
ysis is the first to attempt to directly replicate age-related findings in
BD with an independent sample; our ongoing efforts will also allow
for further replication studies based on data being contributed to
Wave 3. Other publications from the GAGE-BD project have included
investigation of somatic comorbidity among men and women,® BD
subtypes,*° mixed symptoms in OABD®~° and clinical characteristics
of individuals prescribed lithium and prescribed antipsychotic drugs.
Our group of international scientists is in the process of attempting
to replicate these other findings, which, if confirmed, can optimize
generalizability of results and inform a better and much-needed
understanding of clinical presentation of BD in the 2nd half of life.3!

In conclusion, this first replication analysis from the GAGE-BD
project provides additional insight into OABD outcomes with respect
to BD symptom presentation, functional status and somatic comor-
bidity burden. It also sheds light on the importance of large, diverse
samples and how findings can vary depending on the features of each
sample. Future work will aim to expand knowledge on additional nu-

ances of BD symptoms, somatic burden and medication treatments.
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