
Bipolar Symptoms, Somatic Burden & Functioning in Older-Age Bipolar Disorder: 
Measurement harmonization in a global integrated bipolar dataset to assess aging –related functional and comorbidity status

Abstract
Methodological Question Being Addressed
What is an effective approach to combining or pooling data from multiple research studies in order to evaluate 
population sub-groups that may be challenging to enroll in clinical trials?

Aims 
One potential strategy to overcome the challenge of limited sample sizes in research focused on selected sub-
groups with CNS disorders is represented by the Global Aging & Geriatric Experiments in Bipolar Disorder 
Database (GAGE-BD) which pools adult multi-national samples to better understand aging and late-life BD. 
This cross-sectional analysis of baseline GAGE-BD data examined age associations with functioning and so-
matic comorbidity. 

Methods
This analysis used harmonized data from 19 international studies. Some variables required re-coding or har-
monization based on meta-data or other variables, such as diagnostic subtype (e.g., BD Type I vs BD Type 
II). Generally, when data were re-coded or harmonized, some degree of granularity was lost. Additionally, 
not all measures were collected in each study. Functional status was assessed using the Global Assessment of 
Functioning (GAF). Manic symptoms were assessed with the Young Mania Rating Scale (YMRS). Depressive 
symptom severity from measures that used a continuous scale were re-grouped into ordinal categories by con-
verting scores from either the Hamilton Depression Rating Scale (HAM-D) or Montgomery-Asberg Depres-
sion Rating Scale (MADRS) into severity bands. Somatic comorbidity was harmonized into 8 categories with 
data derived from standardized measures such as the Cumulative Illness Rating Scale (CIRS) and the Charlson 
Comorbidity Index (CCI) or clinical determination of selected comorbidity categories. As some studies had 
inclusion/exclusion criteria that involved mood symptoms or somatic comorbidity, a study site variable was 
included in all statistical analysis models.

Results 
Data from BD participants (N = 1,377) had a mean age of 60.8 years (SD = 12.2 years), 55.1% women, 78.3% 
with Type I disorder. Manic symptom severity was relatively low, (YMRS mean 3.5 (SD 5.1).  Depression 
severity in cases that included evaluable data (N=784) found no/minimal depression in 453 cases (57.8%), mild 
symptoms in 201 (25.6%), moderate symptoms in 114 (14.5%), and severe symptoms in 16 (2.0 %).  Older age 
was associated with greater somatic burden and common comorbidities were cardiovascular (43.8%, N=560), 
musculoskeletal (40.5%, N= 402), endocrine (33.6%, N=430), and respiratory conditions (35.9%, N=409). Co-
morbidity burden was not associated with GAF, however worse depressive (p <0.0001) and manic (p <0.0001) 
symptom severity was associated with lower GAF, most strongly among older individuals.

Conclusions
In spite of limitations inherent to pooled data methodologies, integrated datasets that combine archival research 
studies have potential to advance knowledge, especially as it relates to population sub-groups that may be chal-
lenging to enroll in clinical trials.

Introduction
Roughly 25% of those with bipolar disorder (BD) are 60 years or older, and this pro-
portion is likely to increase in tandem with changes in global demographics. Unfortu-
nately, there is a dearth of research about the aging process in BD. The Global Aging 
& Geriatric Experiments in Bipolar Disorder Database (GAGE-BD) project, recently 
sponsored by the International Society for Bipolar Disorders (ISBD), pools archival 
research and clinical datasets to provide an evidence platform with potential to ad-
vance knowledge on older age BD (OABD).5 
One crucial question, inadequately addressed in the literature, is how BD symptoms 
may change over the second half of life. It is also not clear how somatic burden may 
be associated with BD symptoms or how symptoms and somatic burden may in turn 
be associated with functional impairment. This is a first-ever analysis of GAGE-BD. 
The first of two primary aims was to examine the association between BD symptoms 
and advancing age. The second aim was to examine the contribution of symptom se-
verity and somatic burden to functioning across the age span. 

Methods
GAGE-BD comprises pooled data from multiple archival studies made possible by an in-
ternational team of investigators who have an interest in BD and aging.5 This analysis used 
merged, baseline, cross-sectional data. For our first aim, investigating the association be-
tween BD symptoms and age, we hypothesized (H1) that BD manic symptoms would atten-
uate with age, while depressive symptoms would be more prominent. For our second aim, 
investigating associations between age, somatic burden and functioning, we hypothesized 
(H2) that older age, more severe manic and depressive symptoms, and greater somatic bur-
den would be associated with poorer functioning. 
The aggregate sample was derived from 19 studies from 13 sites across the globe report-
ing data on adults with BD (N = 1377). Approval to contribute data was obtained by local 
site institutional review boards or ethics committees at originating sites as appropriate and 
a data use agreement was executed between each contributing site and the GAGE-BD co-
ordinating center (Case Western Reserve University School of Medicine, Cleveland, Ohio, 
USA). 

Measures
Selected data domains were collected 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). These variables were used in the master dataset “as is”. Some variables 
required re-coding or harmonization based on meta-data or other variables, such as diag-
nostic group and subtype (e.g., BD Type I vs BD Type II), or whether individuals were 
currently employed. Generally, when data were re-coded or harmonized, some degree of 
granularity was lost. For example, depressive symptom severity from measures that used a 
continuous scale were re-grouped into ordinal categories by converting scores from either 
the Hamilton Depression Rating Scale (HAM-D) or Montgomery-Asberg Depression Rat-
ing Scale (MADRS) into severity bands following procedures established in preliminary 
work on dataset integration. Functional status was assessed using the Global Assessment of 
Functioning (GAF). Somatic comorbidity was assessed in individual studies using a variety 
of methods, including standardized measures such as the Cumulative Illness Rating Scale 
(CIRS) and the Charlson Comorbidity Index or clinical determination of selected comor-
bidity categories based on self-report, charts, or examination. Somatic comorbidity was 
harmonized into 8 binary variables.

Data Analysis
All variables were examined for distributional characteristics. YMRS was left-skewed (low 
manic symptom severity) and therefore log transformed to meet normality assumptions for 
analyses in which it was a predictor variable. For the first aim, linear and ordered logis-
tic mixed models were used with a random effect for study cohort for mania severity (log 
transformed YMRS) and depression symptom severity as the respective dependent vari-
ables. The independent variables of interest, age; sex, and education were included as co-
variates. 
For the second aim, level of functioning as measured by GAF was the dependent variable 
and age an independent variable of interest with sex and education as covariates. In this lin-
ear mixed model with a random effect for study cohort, we iteratively included other inde-
pendent variables of interest: mania severity, depression severity, and somatic comorbidity 
burden, 

Results
Table 1 Descriptive variables for the sample. 
Figure 1. Age distributions for each cohort are shown. 
Figure 2. Scatter plot of the association between age and manic symptom severity, as measured 
by log YMRS, with best-fitting regression line. 
Figure 3. Scatter plot of association between age and depressive symptom severity, with best-fit-
ting regression line.
With respect to hypothesis H1, there was a linear relationship between age and manic symptom 
severity, demonstrating lower manic severity among older participants. This association was sig-
nificant (p < 0.0001) even after adjusting for age of BD onset, sex, and education level.   As with 
manic symptoms, there is lower depressive symptom severity among older individuals. 
With respect to hypothesis H2, among BD cases, age, sex and comorbidity burden were not as-
sociated with functioning. Also, individual comorbidities were not associated with functioning. 
There were strong relationships between BD symptoms and functioning, such that each 10 point 
increase in severity on the YMRS scale was associated with a 6.1 point decrease in functioning 
on the GAF scale (p = 0.0001). A similar relationship was evident for more severe depression 
symptoms, with an average decrease of 9 points on GAF for each transition to a higher category 
of depression symptom severity (p < 0.0001).  The magnitude of the association of higher depres-
sion to worse functioning was more pronounced in older BD patients (β = -10.9, p < 0.0001) than 
in those below the median age of 57 years (β = -7.4, p < 0.0001). 
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Figure 1

Descriptive variables for the sample. 

Figure 3

Scatter plot of association between age and depressive symptom severity, with 
best-fitting regression line.

Figure 2

Scatter plot of the association between age and manic symptom severity, as mea-
sured by log YMRS, with best-fitting regression line. 

Table 1

Note: Of the 1377 BD participants represented in the total sample, there was some missing data for all measures, so sample size for each measure 
is given separately.  SD = standard deviation, GAF=Global Assessment of Functioning, score range 0-100 with higher scores indicating better func-
tioning YMRS = Young Mania Rating Scale, score range 0-60 with higher scores indicating more severe manic symptoms BPRS= Brief Psychiatric 
Rating Scale, score range 18-126 with higher scores indicating more severe psychiatric symptoms GI = gastro-intestinal, GU = genito-urinary
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Conclusions
• In contrast to most studies on OABD to date, aggregate analyses have the potential to help 

inform how aging, BD symptoms, somatic burden, and functioning inter-relate and facili-
tate investigations that would not be possible using only smaller and independent studies.

• These first analyses from GAGE-BD suggest an attenuation of BD symptoms in OABD, 
with relatively good functional status despite extensive somatic burden. 

• Interpretation of our findings must take into account the possibility that the overall im-
pression of fewer BD symptoms and better functional status could be explained by a 
“healthy survivor” effect 

• Future efforts to examine the trajectory of health in people with BD should include a diverse 
age range and include data that begins at time of BD diagnosis or even earlier.   


