
Contents lists available at ScienceDirect

General Hospital Psychiatry

journal homepage: www.elsevier.com/locate/genhospsych

Review article

Unrecognized bipolar disorder in patients with depression managed in
primary care: A systematic review and meta-analysis☆,☆☆

John Daveneya, Maria Panagiotib,⁎, Waquas Waheedb, Aneez Esmaila

aNIHR School for Primary Care Research, Manchester Academic Health Science Centre, University of Manchester, M13 9PL, UK
bNIHR School for Primary Care Research, NIHR Greater Manchester Patient Safety Translational Research Centre, Manchester Academic Health Science Centre, University
of Manchester, M13 9PL, UK

A R T I C L E I N F O

Keywords:
Bipolar disorder
Primary care
Systematic review
Diagnostic errors
Depression

A B S T R A C T

Purpose: Bipolar disorder is a common, severe mental health condition and a major financial burden for
healthcare systems across the globe. There is some evidence that unrecognized bipolar disorder is prevalent
amongst patients with depression in primary care which can lead to non-optimal treatment. However, a sys-
tematic synthesis of this literature is lacking. We aimed to determine the percentage of primary care patients
who are diagnosed with depression that have unrecognized bipolar disorder.
Methods: Medline, Embase, Cochrane and PsycINFO were searched to January 2019. We included quantitative
observational studies. Risk of bias was assessed using the Newcastle Ottawa cohort scale. Analyses were per-
formed using random-effects models, heterogeneity was quantified using I2 and formal tests of publication bias
were undertaken.
Results: Ten studies with 3803 participants with depression in primary care were included. The pooled pre-
valence of bipolar disorder in those with depression was 17% (95% CI=12 to 22). The prevalence of un-
recognized bipolar depression was higher in studies which used questionnaires as assessment tools for bipolar
disorder compared to studies which used clinical interviews but this difference was not significant (14%, 95%
CI=8 to 20 versus 22%, 95% CI=16 to 28, Q=1.27, p= 0.12). The prevalence of unrecognized bipolar
disorder was not significantly affected by study-level variations in the risk of bias and we found no evidence for
publication bias.
Conclusion: Over 3 in 20 patients with depression have unrecognized bipolar disorder in primary care which can
lead to harmful patient outcomes. Increased awareness of unrecognition of bipolar disorder in primary care
patients with depression and efficient assessment strategies in primary care are warranted.

1. Introduction

Bipolar disorder is a chronic condition, characterized by alternating
episodes of mania and depression [1]. It comprises a spectrum defined
by the severity and duration of mood elevation, from bipolar II (hy-
pomania) to bipolar I (full episodes of mania) to bipolar with psychosis
[1]. It is the 6th leading cause of disability worldwide [2,3] with a
prevalence of up to 5% [4,5]. An increase in the number of people with
bipolar disorder by 49.1% globally has been observed between 1990
and 2013, accounted for by increasing population and ageing [3]. The

annual costs for bipolar disorder exceeds $45 billion in the US and $3
billion in the UK excluding lost employment [6,7].

Nearly 90% of people with depression in the UK are treated in
primary care only, while the percentage of US patients with depression
treated in a general medical setting is 73.3% [8,9]. There is growing
evidence that a considerable percentage of primary care patients with
depression have unrecognized bipolar disorder [10–13]. The identifi-
cation of unrecognized cases of bipolar disorder amongst patients with
depression is crucial for appropriate pharmacological management.
Antidepressant monotherapy is non-optimal for patients with bipolar
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disorder and can lead to adverse outcomes including an increased risk
of mania or hypomania and suicide [13–17].

At present, there is no up-to-date evidence concerning the pre-
valence of unrecognized bipolar disorder in primary care patients di-
agnosed with depression; this study aims to address this gap.

2. Methods

This systematic review was conducted and reported in accordance
with the Reporting Checklist for Meta-analyses of Observational Studies
(MOOSE) [18] and Preferred Reporting Items for Systematic Reviews
and Meta-Analyses (PRISMA) guidance [19]. The completed MOOSE
checklist is available in the appendix (eTable 1).

2.1. Search strategy

Computerized literature searches of the OVID Medline, Embase,
Cochrane library and PsycINFO databases were conducted from in-
ception to 10th January 2019. No limitations were set on the language
of publication. The search strategy is provided in the appendix
(eTable 2). Sensitivity searches were also conducted in Google Scholar
using the ‘Advanced search’ function to find all articles related to pre-
valence rates with the terms ‘misdiagnosis’ ‘unrecognized’ and ‘bipolar’
in their title. Moreover, we searched the reference lists of the eligible
studies, previous systematic reviews and conducted a forward citation
search for eligible studies.

2.2. Eligibility criteria

• Population: Adult patients diagnosed with depression, with no prior
diagnosis of, or treatment for bipolar disorder.

• Outcomes: prevalence rates of unrecognized bipolar disorder in
depressed patients.

• Study design: Quantitative observational studies including cross-
sectional, retrospective and prospective cohort studies.

• Context: Primary care settings in any country. Papers published in
peer-reviewed journals.

• Exclusions: general adult psychiatric (non-primary care) popula-
tions or studies involving children or adolescents. We also excluded
grey literature.

2.3. Study selection and data extraction

The hits of the searches were exported to an endnote file and du-
plicates were removed. Titles and abstracts were screened for re-
levance. Next, full-texts were assessed and screened using our eligibility
criteria. A structured Excel spreadsheet was devised to extract de-
scriptive characteristics and quantitative data (e.g. prevalence rates)
from all the eligible studies. The first and second authors each in-
dependently carried out the searches, study selection and data extrac-
tion (kappa co-efficient= 0.83).

2.4. Risk of bias assessment

The risk of bias was evaluated using an adapted form of the
Newcastle Ottawa cohort scale for cross-sectional and cohort studies
[20]. This scale assessed the following areas:

• Sample representativeness: one star awarded where the patient
sample was representative of the primary care population in the
country of origin.

• Sample size: at least 100 was awarded one star; zero stars were
awarded for a sample size below this value.

• Response rate: at least 70% was deemed satisfactory; a rate lower
than this or not reported received zero stars.

• Ascertainment of the exposure: where a validated measurement tool

was used, two stars were awarded. One star was awarded if a non-
validated measurement tool was used but adequately described.

• Control of confounding variables: a maximum of two stars awarded.

• Assessment of outcome: two stars awarded where independent blind
assessment or record linkage was involved; one star where the as-
sessment involved self-reporting.

• Appropriate statistical analysis: one star awarded if a clearly de-
scribed and appropriate statistical test was used to analyze the data.

This provided an overall star-based score ranging from 0 (lowest
grade) to 10 (highest grade). Studies which scored 7 or more stars were
considered low risk.

2.5. Analyses

Our primary outcome was the percentage of primary care patients
with diagnosed depression who have unrecognized bipolar disorder.
Data were pooled using the metaprop command [21] in Stata 15. As
proportions were often expected to be small, we used Freeman-Tukey
Double Arcsine transformation [22] to stabilize the variances and then
performed a random-effects meta-analysis implementing the DerSimo-
nian-Lairdmethod [23]. Heterogeneity was assessed using the I2 sta-
tistic. Conventionally, I2 values of 25%, 50%, and 75% indicate low,
moderate and high heterogeneity [24]. One sensitivity analysis was
conducted to examine whether the main results were affected by the
critical appraisal score of the studies. One subgroup analysis was con-
ducted to examine the impact of the screening tool used for bipolar
disorder (diagnostic interview or self-report questionnaire) in the pre-
valence rates of unrecognized bipolar disorder. The Cohen's Q test of
between group variance was used to test the significance of the sub-
group analysis. All analyses were conducted using a random effects
model as we expected significant heterogeneity across the studies
[25,26]. Funnel plots were constructed using the metafunnel command
[27], and the Egger test was computed using the metabias command to
assess small study bias (an indicator of possible publication bias)
[28–30].

3. Results

Fig. 1 presents the study selection process. 1122 total citations were
initially retrieved. Following the removal of duplicates and the title/
abstract and full-text screening, 10 studies met the inclusion criteria
[2,11,13,31–37].

3.1. Descriptive characteristics of included studies

The key descriptive characteristics of the 10 studies which ex-
amined the prevalence of unrecognized bipolar are presented in
Table 1. The total sum of participants was 3803 (sample size ranged
from 93 to 1304). Approximately 68% of the sample consisted of
women with a mean age of 44 years. Three studies were conducted in
the US, three in the UK, one in Canada, one in China, one in Finland and
one in Italy. Four studies solely used questionnaire measures to screen
for bipolar disorder whereas six studies used clinical interviews (with or
without additional questionnaires). All studies were cross-sectional
except one longitudinal study.

3.2. Risk of bias results

Studies scored from 6 to 8 stars; 8 studies [2,11,13,31,32,34,35,37]
were considered low-risk as they achieved either 7 or 8 stars whereas
two studies, Kwong et al. [33] and Sasdelli et al. [36] were considered
high-risk because they achieved 6 stars (see eTable 3 in the appendix).
Low-risk studies typically used clinical interviews (supplemented by
validated questionnaires) to assess the study outcomes and were based
on medium to large samples. High-risk studies used self-reported
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questionnaires with possible information bias and were based on small
samples.

3.3. Prevalence of unrecognized bipolar disorder

The pooled prevalence of bipolar disorder in primary care patients
with depression was 17% (95% CI= 12 to 22; Fig. 2) suggesting that 17
out of 100 patients with depression have unrecognized bipolar disorder.
However, there were large variations across the studies as indicated by
the high degree of heterogeneity (I2= 95%, 95% CI=69% to 100%).
The symmetrical funnel plot and the non-significant Egger test (re-
gression coefficient=−2.37, 95% CI= -4.94. to 0.20, p= 0.07;
Fig. 3) indicated no publication bias.

3.4. Sensitivity and subgroup analyses

The sensitivity analysis revealed that the pooled prevalence of bi-
polar disorder across the low risk studies was similar to the pooled
prevalence obtained in the main analysis (17%, 95% OR=11 to 23;
eFigure 1 in the appendix).

The subgroup analysis revealed that the pooled prevalence of bi-
polar disorder was lower across studies using clinical interviews for
assessing the presence of bipolar disorder than studies using self-report
questionnaires (14%, 95% CI= 8 to 20 versus 22%, 95% CI= 16 to 28;
eFigure 2 in the appendix) but this difference was not statistically sig-
nificant (Q=1.27; p=0.121).

4. Discussion

4.1. Summary

On average, 5–10% of people from the general population are di-
agnosed with depression every year [38] and we found that 17% of
primary care patients diagnosed with depression could have

unrecognized bipolar disorder.

4.2. Strengths and limitations

This systematic review has focused on a major issue which concerns
a large proportion of patients treated in primary care but surprisingly
has received spare attention in research, policy and practice to date.
However, there are important limitations. First, the variation across
studies was high. Bipolar disorder is classified along a spectrum and
most of the identified studies failed to differentiate between the dif-
ferent subtypes of bipolar disorder. Taking into account the benefits and
limitations of meta-analysis [39,40], we reported pooled estimates of
our outcome. We further accounted for the large heterogeneity by ap-
plying random effects models in pooling the prevalence rates of bipolar
disorder, by undertaking one subgroup analysis and one sensitivity
analysis. Second, the estimates of bipolar disorder misdiagnosis are
likely to be conservative in some studies because they are based on the
assumption that all those who were eligible for the study but were not
interviewed for bipolar disorder did not have bipolar disorder [2,11]
whereas the complexity of the sample (diagnosed with combinations of
mood disorders and substance use disorders) might account for the high
prevalence rate of bipolar disorder misdiagnosis in other studies. Pre-
valence rates may be over-estimated in certain studies due to the use of
self-report questionnaires only (such as the MDQ) rather than diag-
nostic interviews and also because some studies selected samples which
were more likely to have bipolar symptoms. Differences in the sensi-
tivity and specificity of the diagnostic instruments used across the
studies should be noted and these may differ across subtypes [31,41].
Third, we excluded grey literature as we considered it would be highly
unlikely that large high quality studies on misdiagnosis of bipolar dis-
order in primary care patients with depression would not be published
in peer-reviewed journals [42]. It is reassuring that our formal tests
indicated no risk for small study bias.
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Fig. 1. Flowchart of the study selection process.
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4.3. Comparisons with existing literature

We identified one relevant but more general systematic review
published in 2013 which examined the prevalence of unrecognized
bipolar disorder across a range of conditions including mood disorders
and psychosomatic problems [43]. In our review, we undertook an
exhaustive but focused selection approach which allowed us to identify
all the relevant studies on bipolar disorder misdiagnosis amongst de-
pressed primary care patients. We report higher prevalence estimates of
unrecognized bipolar disorder compared to this previous review.
However, we pooled data from 10 studies whereas the previous review
descriptively summarized their findings. We also undertook a formal

meta-analysis on the prevalence of unrecognized bipolar disorder.

4.4. Implications for research and practice

Our headline finding is that unrecognized bipolar disorder and the
consequent adverse impact of antidepressant monotherapy in primary
care patients with depression is a major but overlooked research area.
Our figures on the prevalence of unrecognized bipolar disorder are high
but not definitive because of the small number of studies that have been
conducted globally in primary care settings. Larger prospective studies
are required which could also involve younger adults and adolescents,
given 50% of bipolar disorder onsets occur by age 25 and 25% occur by
age 17 according to the National Comorbidity Survey Replication (NCS-
R) [44]. There is also an imperative need to improve the recognition of
bipolar disorder in patients treated for depression in primary care, in-
cluding distinguishing between its subtypes. A lack of effective training
of primary care physicians, competing clinical demands and reduced
financial incentives combined with mania often being stigmatized and
presenting atypically are key reasons for the unrecognition of mental
health conditions in primary care [45–47].

In conclusion, our review found that 17% of patients treated for
depression in primary care have unrecognized bipolar disorder. These
patients are often placed on antidepressant monotherapy which is non-
optimal according to international clinical guidelines. Preventable pa-
tient harm such as increases in the incidence of mania, hypomania and
suicide risk are possible complications [15–17] and improved assess-
ment strategies for bipolar disorder, including its subtypes, in patients
presenting with depressive symptoms in primary care are warranted.
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