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ABSTRACT ~ Bipolar disorder is a chronic disease that imposes a lifelong burden on those 
that suffer from it. Lithium is still considered both gold standard treatment and f irst-line 
maintenance treatment, and access to treatment with lithium is paramount to improv-
ing patient outcomes. However, access to adequate treatment is not only contingent on 
symptom recognition, accurate diagnosis, and individualization of treatment, but also 
affected by racial and ethnic disparities at each stage of patient experience. Individuals 
of African Ancestry with bipolar disorder are more frequently misdiagnosed with non-
affective psychoses, less likely to receive minimally adequate treatment or be prescribed 
lithium, and more likely to be prescribed antipsychotics. To compare prescription patterns 
in the treatment of bipolar disorder between individuals of African and European 
Ancestry, we conducted a pooled meta-analysis of four cohorts spanning different clini-
cal settings, recruitment periods, and ascertainment methods, followed by sex-stratif ied 
analyses. We found that, overall, individuals of African Ancestry with bipolar disorder 
were signif icantly less likely to be prescribed lithium, and more likely to be prescribed 
f irst and second-generation antipsychotics during their lifetime, than those of European 
Ancestry. Furthermore, both men and women of African Ancestry were independently 
less likely to be prescribed lithium and more likely to be prescribed second generation anti-
psychotics than men and women of European Ancestry. However, women appeared to be 
more burdened by the significantly increased likelihood of f irst-generation antipsychotic 
prescription than men, for whom the association was marginally non-significant. This 
continued underutilization of lithium likely stems from the complex interaction of mul-
tiple biases. Psychopharmacology Bulletin. 2025;55(1):47–63.
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IntroductIon

Bipolar disorder is a chronic disease that imposes a lifelong burden on 
the individuals that suffer from it.1 Its treatment typically entails both 
acute and maintenance pharmacotherapy for which lithium, first or  
second-generation antipsychotics, mood-stabilizing anticonvulsants, and 
antidepressants are often utilized.2 Among these, lithium is still consid-
ered both gold standard treatment and first-line maintenance treatment 
by most international guidelines.3 Access to gold standard treatment is 
paramount to improving patient outcomes, given that untreated bipolar 
disorder is associated with a worse longitudinal course of illness.4

However, access to adequate treatment is contingent on symptom 
recognition, accurate diagnosis, and individualization of treatment. In 
addition, racial and ethnic disparities extend throughout the different 
stages of the patient experience (Figure 1), resulting in misdiagnosis, 
differences in treatment provision, and differential experiences of nega-
tive outcomes. Individuals of African Ancestry with bipolar disorder 
are more likely to be initially diagnosed with a non-affective psychosis, 
compared to those of European Ancestry.5–7 Furthermore, in contrast 
to individuals of European Ancestry, individuals of African Ancestry 
are less likely to receive minimally adequate treatment, less likely to 
be prescribed lithium, more likely to be prescribed antipsychotics, and 
more likely to endorse lower global functioning with treatment.8–11 

We have previously compared the patterns of bipolar disorder treat-
ment between individuals of African Ancestry and European Ancestry 
across four distinct cohorts.9,12,13 Despite the diverse settings in which 
each of the cohorts were conducted, we observed distinct patterns of 
bipolar disorder treatment among individuals of African Ancestry. 
Therefore, we conducted this pooled meta-analysis to identify treat-
ment patterns among individuals with bipolar disorder and to investi-
gate treatment disparities between individuals of African ancestry and 
those of European Ancestry. 

FIGURE 1

Points along BD Patient Journey known to Involve Disparities
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Methods

Participants

We included data on lifetime medication use from three previous 
studies of disparities in the treatment of bipolar disorder between 
individuals of African and European Ancestry.9,12,13 For the National 
Institutes of Health (NIH) Genetic Association Information Network 
(GAIN) and the Mayo Clinic Individualized Medicine Biobank for 
Bipolar Disorder (MCBB), the summary statistics included in this 
meta-analysis were obtained directly from the respective authors and 
match the data reported previously.9,12 For the University of Mississippi 
Medical Center (UMMC) and All of Us cohorts previously reported 
on by Tchikrizov et al. (2023), the summary statistics included in this 
meta-analysis represent more recent versions of the datasets than the 
ones reported previously (e.g. All of Us v7 versus All of Us v4), and are 
limited to individuals that self-identify as Black or White.

Genetic Association Information Network
GAIN summary statistics were obtained from the Akinhanmi 

et al. (2020) analysis, (dbGap accession number: phs000017.v3.p1). The 
GAIN initiative, established in 2006,14 conducted a GWAS of individ-
uals of African and European Ancestry with bipolar disorder who were 
recruited across ten sites between 1990 and 2008.15,16 Per Akinhanmi 
et al. (2020), only individuals with bipolar disorder type I were included 
in this analysis. The Diagnostic Interview for Genetic Studies17 was 
used to ascertain bipolar disorder, collect demographic information, and 
lifetime use of medications.

Mayo Clinic Individualized Medicine Biobank for Bipolar Disorder
We obtained summary statistics for the MCBB from the Taylor-

Desir et al. (2023) analysis. The Mayo Clinic Individualized Medicine 
Biobank for Bipolar Disorder was established in 2009 in collaboration 
with the Lindner Center of HOPE/University of Cincinnati and the 
University of Minnesota.18 Later, Universidad Autonoma de Nuevo 
Leon in Monterrey, Mexico, and Universidad de Los Andes in Santiago, 
Chile, joined the collaboration. Enrollment was conducted between 
2009 and 2015, and included adults between 18 to 80 years of age with 
a diagnosis of bipolar disorder, type I or II, or schizoaffective disor-
der, bipolar type, as confirmed by the Structured Clinical Interview 
for DSM-IV-TR.19 Patients with active psychosis or suicidal ideation 
were excluded. At enrollment, clinicians ascertained participants’ life-
time history of medications used for bipolar disorder, including lithium, 
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mood stabilizing anticonvulsants, antipsychotics, and antidepressants. 
Participants self-identified race and ethnicity.

University of Mississippi Medical Center
The UMMC cohort comprises all unique patients seen by the UMMC 

Department of Psychiatry and Human Behavior between January 1, 
2013, and December 31, 2020. Summary statistics were obtained from 
UMMC at the time of writing.13 Bipolar disorder was ascertained 
through electronic health record matching using the International 
Classification of Diseases, Tenth Revision, Clinical Modification (ICD-
10-CM) code F31.x, which includes bipolar disorder type I and II. 
Using participant electronic health records, all available prescription data 
were searched for history of lithium, mood stabilizing anticonvulsants, 
antipsychotics, and antidepressants, regardless of formulation, dose, or 
route of administration. Race and ethnicity reflect self-identified data 
from electronic health records. 

All of Us
The NIH All of Us Research Program is a prospective cohort study 

designed to enroll a diverse group of 1 million persons across the US. 
It is linked to more than 100 partner organizations and allows par-
ticipants to consent to directly share their electronic health records 
with All of Us.20 Participants may additionally consent to share digital 
health information, biospecimens, physical measurements, and survey-
based information. Approved researchers are able to use the Researcher 
Workbench, a web-based interactive cloud-based computing environ-
ment, to explore and analyze the data. Among participants sharing their 
electronic health records with All of Us, bipolar disorder was ascertained 
through ICD-10-CM record matching using code F31.x, prescription 
data was searched for lithium, mood stabilizing anticonvulsants, anti-
psychotics, and antidepressants, and self-identified race and ethnicity 
were collected.13 The All of Us Registered Tier Dataset v7, available to 
authorized users through the Researcher Workbench, includes a total 
population of 413,457 individuals, 11,560 with a bipolar ICD code, 
and 9,130 who self-identify as Black (2,783) or White (6,347) and 
non-Hispanic.

Statistical Analysis

We pooled four cohorts previously reported on by our research group 
to examine the prescription patterns of individuals with bipolar disorder 
by meta-analyzing the lifetime prescription of lithium, mood stabilizing 
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anticonvulsants, first generation antipsychotics, second generation anti-
psychotics, and antidepressants between individuals of African Ancestry 
and European Ancestry. First, among all participants, followed by sex-
stratified analysis. Between-study variance was estimated using the 
DerSimonian-Laird method.21 For dichotomous outcomes, we calcu-
lated the odds ratio (OR) along with a 95% confidence interval (CI) 
utilizing the Mantel-Haenszel random effects model. To evaluate the 
heterogeneity among the studies, the I2 statistic was utilized, reflecting 
the proportion of variation due to random error. All analyses were con-
ducted using R Statistical Software (v4.4.1; R Core Team 2024) using 
the meta R package22 for meta-analysis of binary outcome data with 
a predefined alpha level of 0.05 set for determining statistical signifi-
cance. Due to the small number of studies, we decided not to evaluate 
publication bias for the meta-analysis.

results

In the conducted meta-analysis, which aggregated data from four dis-
tinct cohorts/studies encompassing a total of 14,668 participants, it was 
observed that among these participants, 4,304 were of self-reported 
African Ancestry and 10,384 of self-reported European Ancestry 
(Table 1). The analysis revealed statistically significant differences in pre-
scription patterns by Ancestry group (Figure 2). Individuals of African 
Ancestry were less frequently prescribed lithium in comparison to their 
European Ancestry counterparts (OR [95% CI] = 0.64 [0.43 − 0.95]; 
p = 0.03). Moreover, there was an increased likelihood of prescriptions 
for first-generation antipsychotics (OR [95% CI] = 1.62 [1.02 − 2.57]; 
p = 0.04) and second-generation antipsychotics (OR [95% CI] = 1.50 
[1.20 − 1.89]; p < 0.01) among the African Ancestry group. It was also 
noted that the prescription rates for mood-stabilizing anticonvulsants  
and antidepressants did not significantly differ between the two ances-
try groups. The studies exhibited considerable heterogeneity, with values 
ranging from 76% to 96%. Additionally, sex-stratified analyses within 
this study demonstrated consistent prescription patterns across both 
female and male participants (Table 2; Figure S1; Figure S2).

dIscussIon

We meta-analyzed four cohorts of individuals with bipolar disor-
der to compare prescription patterns between individuals of African 
and European Ancestry. This study included cohorts spanning differ-
ent clinical settings, recruitment periods, and ascertainment methods. 
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Overall, individuals of African Ancestry with bipolar disorder were sig-
nificantly less likely to be prescribed lithium, and more likely to be pre-
scribed first and second generation antipsychotics during their course 
of illness, compared to those of European Ancestry. Furthermore, both 

FIGURE 2

Forest Plot of Bipolar Disorder Treatment Patterns among Individuals 
with African or European Ancestry

Abbreviations: AA, self-reported African Ancestry; EA, self-reported European Ancestry; GAIN, 
Genetic Association Information Network; MCBDB, Mayo Clinic Individualized Medicine Biobank 
for Bipolar Disorder Biobank; UMMC, University of Mississippi Medical Center; OR, odds ratio; 
CI, confidence interval; MH, Mantel-Haenszel.
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men and women of African Ancestry were independently less likely 
to be prescribed lithium and more likely to be prescribed second gen-
eration antipsychotics, yet women of African Ancestry appeared to be 
more burdened by the significantly increased likelihood of first genera-
tion antipsychotic prescription than men, for whom the association was 
marginally non-significant.

As reflected by a recent report from the National Academies of 
Science, Engineering, and Medicine, it is crucial to carefully distin-
guish socially-constructed population descriptors such as ancestry, race, 
and ethnicity from genetic ancestry.23 This metaanalysis is complicated 
by prior data collection of “self-reported African Ancestry,” which  
merits unpacking as self-reported ancestry should not be conflated with 
genetic ancestry markers, and is also distinct from self-reported race 
and ethnicity. Ancestry, a socially-constructed population descriptor, 
denotes “a person’s origin or descent, lineage, ‘roots,’ or heritage, includ-
ing kinship.”23 and was previously utilized by two of the studies we 
have included in the present meta-analysis. However, in our discussion 
of the literature, we have retained the language used in the original 
publications to describe racial and ethnic groups. Disentangling these 
population characteristics is especially relevant to advancing under-
standing of psychiatric health disparities. The longstanding underrepre-
sentation of groups that have been marginalized is a barrier to rigorous 
and generalizable psychiatric research.24,25 Additionally, the forces of 
stigma and racial discrimination carry specific and intersecting burdens 

TABLE 2

Sex-Stratified Analysis of Individuals of African Ancestry Compared  
to European Ancestry

A. PHARMACOTHERAPY PRESCRIPTION PATTERNS AMONG MALE INDIVIDUALS WITH BD
MEDICATIONS STUDIES PARTICIPANTS OR (95% CI) P-VALUE

Lithium 4 5518 0.47 [0.39, 0.56] < 0.01
FGA 4 5437 1.79 [0.99, 3.25] 0.05
SGA 4 5518 1.51 [1.09, 2.10] 0.01
MSAC 4 5518 0.91 [0.49, 1.70] 0.77
Antidepressants 4 5490 0.84 [0.58, 1.20] 0.34

B. PHARMACOTHERAPY PRESCRIPTION PATTERNS AMONG FEMALE INDIVIDUALS WITH BD
MEDICATIONS STUDIES PARTICIPANTS OR (95% CI) P-VALUE

Lithium 4 9020 0.64 [0.43, 0.95] 0.03
FGA 4 8932 2.33 [1.20, 4.54] 0.01
SGA 4 9020 1.44 [1.16, 1.80] < 0.01
MSAC 4 9020 0.74 [0.49, 1.12] 0.16
Antidepressants 4 8989 0.83 [0.57, 1.23] 0.36
Abbreviations: BD, bipolar disorder; OR, odds ratio; CI, confidence interval; FGA, first generation 
antipsychotics; SGA, second generation antipsychotics; MSAC, mood-stabilizing anticonvulsants.
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for patients and families struggling with mental health disorders.26,27 
To advance a comprehensive analysis of causal factors driving bipolar 
disorder health disparities, this discussion carefully delineates popula-
tion descriptors as described throughout this metaanalysis and related 
findings in the literature. The current findings are thereby more care-
fully situated in complex and persistent prescription treatment dispari-
ties over twenty years.11,28

Treatment differences similar to the ones observed in our meta-
analysis have been reported by studies with smaller sample sizes com-
paring self-reported Black individuals to those of other races and 
ethnicities.29 Meanwhile, Gonzalez Arnold et al. (2015), demonstrated 
that African Americans prescribed low dose lithium improved more 
over the course of their study than White individuals in depressive 
symptoms and quality of life. The authors conclude that although spe-
cific medication or psychological treatment responses may differ, when 
treatment plans or services are designed to provide high quality care, 
racial and ethnic minority group outcomes can be similar to those of 
White individuals.30 Similarly, both a specialized care model and a 
tailored psychosocial intervention independently improved treatment 
outcomes for individuals with bipolar disorder irrespective of race and 
residence, highlighting that high quality care is equally effective across 
racial and ethnic groups.31 

Among the cohorts included in this meta-analysis, GAIN (Genetic 
Association Information Network) is the oldest cohort, having initiated 
recruitment in 1990. More importantly, data from this cohort was uti-
lized to conduct the first GWAS of bipolar disorder among individuals 
of African Ancestry only 15 years ago.32 In contrast, All of Us started 
recruitment 27 years later, in 2017.20 And while disparities in the care 
of individuals of African Ancestry with bipolar disorder have been the 
subject of multiple scientific reports, including the studies pooled in this 
meta-analysis,5–13 the differences in prescription patterns between indi-
viduals of African Ancestry and those of European Ancestry have not 
resolved when comparing the oldest and the most recent cohort included 
here. This continued underutilization of lithium most likely stems from 
the complex interaction of many different factors, rather than a single bias.

Whether intentional or unintentional, bias can arise from prejudice 
and discrimination in the identification of symptoms, diagnosis, provi-
sion of care, structural or systemic barriers to accessing care, and dis-
trust of the medical establishment with or without hesitancy to seek 
treatment. Within the provision of care, prejudice–having “differen-
tial assumptions about the abilities, motives, and intentions of others 
according to their race”33–may result in symptom misattribution and 
an inability to recognize an individual’s need for a specific treatment, 
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while discrimination–“differential actions toward others according to 
their race”33–may present in biased prescribing practices. 

On the other hand, social determinants of health as well as structural 
or systemic barriers, often in the form of institutionalized racism–that 
is, racism that has been “codified in our institutions of custom, prac-
tice, and law”34—present individuals with an inherent disadvantage, 
limiting their opportunity to receive adequate health care. Geographic 
and transportation barriers, such as those experienced by residents of 
areas with limited transportation,35 may impair an individual’s ability 
to visit a specialized clinic or laboratory. Socioeconomic barriers, such 
as those experienced by people who are not securely housed, individu-
als experiencing poverty, or those with pre-existing debt and/or medi-
cal bills,36–38 can result in the inability for individuals to pay for care 
or receive it without incurring debt, or the selection of cheaper treat-
ments. Education barriers, such as those experienced by people with 
low health literacy, which is disproportionately higher among African 
Americans,39 can limit an individual’s ability to navigate the health 
care and health insurance systems to understand coverage and costs, 
or hinder their ability to participate in shared-decision making. Yet, 
these barriers do not exist in isolation, and constantly interact with 
each other. As an example, the effect of racial residential segregation 
has been compounded through time, driving health care inequalities, 
mediated by differential opportunities and exposures within neighbor-
hoods, differential health care infrastructure and provider supply, and 
differential utilization of health care,40 and can be observed in Black-
serving hospitals scoring worse in most patient safety indicators than 
non-Black-serving hospitals.41

Treatment and outcome disparities for bipolar disorder must also be 
situated in the clinical burdens and acceptability of treatment. An inter-
national survey of prescribers indicated the general decline in the use 
of lithium related to patients’ negative beliefs/attitudes towards lithium, 
and intoxication risk. Physicians were less likely to prescribe lithium in 
developing economy countries.3 Shared-decision making between phy-
sician and patient can offer patients support in determining treatments 
that are most effective and acceptable, however, studies have yet to 
examine specific attitudes of and shared decision-making conversations 
with African Americans with bipolar disorder. Previous studies have 
reported that Black patients have identified barriers to shared decision 
including: lack of knowledge of their diagnosis, clinician mistrust, deci-
sion disagreement with clinicians, poor engagement with clinicians, and 
invalidation of patient experiences by clinicians.42

This study has several important limitations that should be consid-
ered. First, this meta-analysis is primarily limited by the number of 
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studies included, as it was a narrative review that combined data from 
four large cohorts and did not systematically search the literature for 
other cohorts. Second, there was important variability in the inclusion 
criteria and methods of ascertaining bipolar disorder across the four 
cohorts included. Notwithstanding, this meta-analysis represents the 
largest report on racial disparities in pharmacotherapy for bipolar dis-
order. Third, our study reports on lifetime lithium data, yet none of 
the cohorts provide information on the reasons for non-initiation of 
lithium, whether this was due to patient preference or prescriber con-
cerns. Additionally, there is potential for recall bias in cases where data 
was self-reported by patients. Fourth, one must consider the use of ICD 
codes to ascertain bipolar disorders in some cohorts as a limitation, 
given the inherent challenges of relying solely on ICD codes for diag-
nostic accuracy. Finally, data on prescriptions, such as that which was 
included in our study, does not equate to data on medication adherence, 
as the presence of a medication in an individual’s medical records does 
not necessarily confirm that the individual initiated or continued the 
treatment. D
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suppleMentAry MAterIAl

FIGURE S1

Forest Plot of Bipolar Disorder Treatment Patterns among Female 
Individuals with African or European Ancestry

Abbreviations: AA, self-reported African Ancestry; EA, self-reported European Ancestry; GAIN, 
Genetic Association Information Network; MCBDB, Mayo Clinic Individualized Medicine Biobank 
for Bipolar Disorder Biobank; UMMC, University of Mississippi Medical Center; OR, odds ratio; 
CI, confidence interval; MH, Mantel-Haenszel.
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FIGURE S2

Forest Plot of Bipolar Disorder Treatment Patterns among Male 
Individuals with African or European Ancestry

Abbreviations: AA, self-reported African Ancestry; EA, self-reported European Ancestry; GAIN, 
Genetic Association Information Network; MCBDB, Mayo Clinic Individualized Medicine Biobank 
for Bipolar Disorder Biobank; UMMC, University of Mississippi Medical Center; OR, odds ratio; 
CI, confidence interval; MH, Mantel-Haenszel.
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