Older Men with Bipolar Disorder Diagnosed in Early and Later Life:
Physical Health Morbidity and General Hospital Service Use

Osvaldo P. Almeida1,2
Graeme J. Hankey1
Bu B. Yeap1
Jonathan Golledge3
Leon Flicker1,2
1
2
3

Medical School, University of Western Australia, Perth, Australia
WA Centre for Health of the University of Western Australia, Perth, Australia
Queensland Research Centre for Peripheral Vascular Disease, College of Medicine and Dentistry, James
Cook University, Townsville, Australia

Running title: Older Bipolar and General Hospital Use

Key-words: bipolar disorder, mania, elderly, morbidity, diabetes, stroke, cancer, renal disease,
dementia, mortality, health care.

Word count: 3574

Correspondence
Prof. Osvaldo P. Almeida, Medical School (M577), University of Western Australia, 35 Stirling
Highway, Crawley, Perth, WA 6009, Australia. Email: osvaldo.almeida@uwa.edu.au.

1

ABSTRACT
Background: Bipolar disorder (BD) has been associated with greater health morbidity burden, but it
is unclear if this association is affected by age at the time of diagnosis and how this might impact on
the use of general hospital services.
Methods: Cross-sectional study investigating the prevalence of common medical morbidities among
participants with early (EOBD) and late onset diagnosis of BD (LOBD – age at diagnosis ≥ 60
years) derived from a community-representative sample of 37183 men aged 65-85 years. Cohort
study over a follow up period of up to 17.7 years investigating the hazard of general hospital use
among older men associated with EOBD and LOBD taking into account age and prevalent medical
morbidities.
Results: 250 older men had a recorded diagnosis of BD, 75 of whom had LOBD. Diabetes, stroke
and diseases of the respiratory and digestive systems were more frequent in men with than without
BD. There were no differences in the distribution of medical morbidities between men with EOBD
and LOBD. The adjusted hazard ratio (HR) of contact with general hospital services was
significantly higher among men with EOBD (HR=1.33; 95%CI=1.14, 1.54) and LOBD (HR=1.27,
95%CI=1.06, 1.51) compared with older men without BD. Older men with EOBD had the highest
number of contacts with general hospital services during follow up, although men with EOBD and
LOBD did not differ in the number of contacts due to episodes of mania or depression. The medical
reasons for contact with general hospital services of men with EOBD and LOBD overlapped but
were not identical.
Conclusions: Older men with BD experience greater health morbidity than men without BD. Older
men with BD access hospital services for the management of physical morbidities earlier and more
frequently than men without BD. Age at the time of diagnosis of BD has limited impact on the risk
of contact with general medical services, although subtle differences in the physical morbidity of
men with EOBD and LOBD warrant further investigation.
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INTRODUCTION
Bipolar disorder (BD) is a disabling episodic mental health disorder that is associated with
increased morbidity and premature mortality (Crump et al., 2013). This excess morbidity and
mortality not only persists but might become more pronounced in old age (Almeida et al., 2016b),
raising concerns about the potential impact of BD on health services as the population ages. The
Clinical and Health Outcomes Initiative in Comparative Effectiveness for Bipolar Disorder (Bipolar
CHOICE) found that 96% of 482 participants had at least one other medical comorbidity, with
cardiometabolic diseases becoming more prevalent with increasing age (Sylvia et al., 2015).
Moreover, the Lithium Treatment – Moderate Dose Use Study (LiTMUS) suggested that concurrent
medical morbidity is associated with worse clinical outcomes (Kemp et al., 2014), and the Canadian
Community Health Survey reported an increase in the use of health services by these patients
(McIntyre et al., 2006).

Older age is the most robust predictor of the use of medical services, with people older than 65
years accounting for nearly half of all hospital bed-days in Australian hospitals, despite representing
less than 15% of the population (AIHW 2018) It is less clear how the presence of BD affects the use
of general hospital services in later life, as increasing age could override the effects of BD on
medical morbidity. Given the progressive ageing of the World’s population, it seems important to
understand how mental health disorders, such as BD, might affect physical health and the use of
health services as people age. In addition, the Older Adult Task Force of the International Society
for Bipolar Disorders has argued that the course of BD might be influenced by the age at the time of
onset of symptoms, so that grouping older people into early (EOBD) and late onset (LOBD) may be
clinically informative (Sajatovic et al., 2015). For example, BD is associated with increased risk of
dementia and this increase in risk seems to be partly driven by the age at the time of onset of BD
(Diniz et al., 2017). There is also evidence that EOBD and LOBD may have different clinical
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associations – use of substances (such as alcohol) is associated with EOBD but not LOBD (Almeida
et al., 2018b).

We designed this study to investigate the prevalence of common medical morbidities among older
men with early and late onset diagnosis of BD. We also sought to determine the risk of contact with
general hospital inpatient or emergency services for men with EOBD and LOBD over a follow up
period of 17 years, as well as the most frequent medical diagnoses associated with these contacts.
We hypothesised that EOBD would be associated with greater medical morbidity than LOBD due
to the longer duration of illness, and that the risk and frequency of hospital contacts would be
greater in men with EOBD than LOBD.

METHODS
Setting, design and participants
We used the electoral roll to recruit men aged 65-85 years living in the Perth metropolitan region
(registration to vote is compulsory in Australia). Details about the rationale of the study and the
steps involved in this process have been reported elsewhere (Almeida et al., 2016a; Norman et al.,
2009). This study included only men because the cohort was initially assembled to investigate
abdominal aortic aneurysm, which affects predominantly older men (Norman et al., 2009). A total
of 38173 eligible men were enrolled between April 1996 and November 1998. They were followed
prospectively until they died or until 31 December 2013, whichever occurred first. The Ethics
Committees of the University of Western Australia and of the Department of Health of Western
Australia approved the study protocol and procedures.

Study measures
We used the Western Australian Data Linkage System (WADLS) to retrieve clinical information
about participants’ contacts with health services. WADLS brings together information about
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inpatient and outpatient mental health services, hospital morbidity data, emergency departments and
death registry (Holman et al., 2008). Clinical diagnoses in WADLS are recorded according to the
guidelines of the International Classification of Diseases (ICD): ICD-8 from 1st January 1966 to 31st
December 1969, ICD-9 from 1st January 1970 to 30th June 1999, and ICD-10 from the 1st July 1999.
WADLS also records the start and end dates of all health events. The death registry provided the
date of death of the participants who died during follow up.

We used the following ICD codes to establish the diagnosis of bipolar disorder (BD) among
participants: 296.1 and 296.3 (ICD-8), 296.0, 296.1, 296.4, 296.5, 296.6, 296.7, 296.80 and 296.81
(ICD-9), and F30 or F31 (ICD-10). We considered that the date of onset of BD was the same as the
date of the first ever contact with the diagnosis of BD. If the diagnosis of a depressive disorder
occurred before the diagnosis of BD was established, then the date of contact with a depressive
disorder was considered the date of onset of BD. The ICD codes that identified depressive episodes
were: 296.0 and 300.4 (ICD-8), 296.2, 296.3, 311 and 300.4 (ICD-9), and F32, F33, F34.1 and
F38.10 (ICD-10). As the earliest mental health records available were dated 1st January 1966, the
minimum age of onset recordable for our cohort would have been 35 years (i.e., 30 years before the
start of the study). Based on existing recommendations (Sajatovic et al., 2015), we used age 60
years or older to define BD with late onset (LOBD), so that all participants with onset of BD before
age 60 years were grouped under the rubric ‘early onset BD’ (EOBD). Of note, the diagnoses of
schizophrenia and delusional disorder (ICD codes 295, 297, F20, F22, F23, F25, F28 and F29) had
precedence over the diagnosis of BD.

We calculated the age of participants (in years) by subtracting the date of birth from the date of
enrolment into the study, and retrieved data on diabetes, hypertension, ischaemic heart disease,
stroke, cancers (except skin cancer), chronic respiratory diseases, gastrointestinal and renal diseases
and dementia using the following ICD codes recorded in WADLS:
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-

diabetes ICD-8 and 9 codes 249 and 250, and ICD-10 codes E08-13;

-

hypertension ICD-8 and 9 codes 401-403 and ICD-10 codes I10 and I12;

-

ischaemic heart disease ICD-8 and 9 codes 390-398, 402, 404, 410-429, and ICD-10 codes I0009, I11, I13, I20-29, I50-51;

-

stroke ICD-8 and 9 codes 430-434, 436-438, and ICD-10 codes I60-69;

-

cancers ICD-8 and ICD-9 codes 140-209, and ICD-10 codes C00-C97;

-

respiratory diseases ICD-8 and ICD-9 codes 490-496 and 507-519, and ICD-10 codes J00-09,
J20-39, J40-47 and J60-99;

-

gastrointestinal diseases ICD-8 and ICD-9 codes 520-537, 540-543, 5550-553, 555-589, and
ICD-10 codes K00-K99;

-

renal diseases ICD-8 and ICD-9 codes 580-589, and ICD-10 codes N00-07, N17-19 and N2527;

-

dementia ICD-8 code 290; ICD-9 codes 290, 294.1, 294.2, 331.0, 331.1, 331.2, 331.82; ICD-10
codes F00-F03, G30, G31.0, G31.1, G31.83.

Statistical analyses
We used the statistical software Stata 15.1 to manage and analyse the data (StataCorp LLC,
Revision 8 May 2018). Descriptive statistics summarised categorical variables as counts and
proportions (%), continuous variables as mean, range, and standard deviation of the mean (SD), and
ordinal data as median and inter-quartile range (IQR). We used one-way analysis of variance to
compare the ages of participants according to clinical group: no bipolar, bipolar with illness onset
before and at or after age 60 years, as per advice of the Older Adult Task Force of the International
Society for Bipolar Disorders (Sajatovic et al., 2015). Pearson chi-square statistic (X2) was applied
to examine differences in the cross-sectional distribution of health morbidities between men without
BD and those with EOBD and LOBD. Similarly, Kruskal-Wallis non-parametric analysis of
variance (X2) was used to investigate between group differences in the number of contacts with
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health services during the follow up period. These analyses were followed by between groupcomparisons using Mann-Whitney non-parametric test. Finally, we used Cox regression (Breslow
method) to determine the hazard ratio (HR) of contact with general hospital services during the
follow up period. In this model, we split and joined time-span sets according to the diagnosis of BD
(including the age of onset), so that men without BD contributed data as controls until the time of
diagnosis and as cases thereafter. We used age as the time scale in the Cox regression models in
order to control as accurately as possible the effect of age on the risk of health contacts (Breslow et
al., 1983). Similarly, we used Cox regression to determine the risk of health contacts associated
with specific health disorders over time for men with EOBD and LOBD relative to men without
BD. Alpha was set at 5% and all risk estimates were reported alongside their respective 95%
confidence interval (95%CI).

RESULTS
The age of the 38173 participants ranged from 65.0 to 85.7 years. The sample included 250 men
with BD, of whom 75 had the diagnosis recorded for the first ever time at or after age 60 years
(LOBD). One-way analysis of variance showed that men with EOBD were, on average, 1.3 years
younger than men without BD, whereas men with LOBD were 1.9 and 3.3 years older than men
without BD and those with EOBD respectively (F=13.83, df=2, p<0.001). Table 1 summarises the
demographic and clinical characteristics of participants. Men with BD showed a higher prevalence
of diabetes, stroke and diseases of the respiratory and digestive systems, but differences between
participants with EOBD and LOBD were negligible (p>0.470 for all comparisons). We also
investigated the association between cardiovascular risk factors (diabetes and hypertension) and
diseases (ischaemic heart disease and stroke) with BD: both EOBD (52.6%; OR=1.50,
95%CI=1.11, 2.03) and LOBD (62.7%; OR=1.86, 95%CI=1.16, 2.99) were associated with greater
age-adjusted odds of cardiovascular conditions compared with no BD (44.6%).

7

TABLE 1

We followed participants for 11.2 ± 5.3 years (range: 0.0 to 17.7 years). Over this period, 36675
(96.1%) had contact with general hospital services at least once, and 25701 (67.3%) had at least one
contact with emergency departments. The risk of hospital contact (including emergency) was higher
among men with EOBD and LOBD than men without BD, but there was no risk-difference between
men with EOBD and LOBD (p=0.693) (Figure 1). The median number of hospital contacts during
the follow up period was 11 (IRQ=5 to 19), 14 (IQR=7 to 26) and 10 (IQR=6 to 19) for men
without BD and for those with EOBD and LOBD respectively (Kruskal-Wallis X2=10.02, df=2,
p=0.007). Men with EOBD had a higher frequency of hospital contacts than men without BD
(p=0.002). The number of hospital contacts for men with LOBD did not differ from men without
BD (p=0.894) or men with EOBD (p=0.067).

FIGURE 1

Table 2 shows the most frequent clinical diagnoses associated with health contacts during follow
up. Men with LOBD had higher risk of health contact associated with stroke than men without BD,
whereas men with EOBD had greater risk of contacts associated with the diagnosis of cancer and
diseases of the respiratory system. The risk of renal diseases, dementia and death were higher
among older men with both EOBD and LOBD compared with men without BD. Older men with
EOBD and LOBD did not differ in the distribution of any of the clinical diagnoses listed during the
follow up period (p>0.05 for all comparisons).

TABLE 2
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The number of contacts with mental health services with distinctive episodes (i.e., not due to
ongoing care) ranged from 0 (zero) to 8. Kruskal-Wallis non-parametric analysis of variance
(adjusted for ties) showed that the groups differed (Kruskal-Wallis X2=118.10, df=2, p<0.001), with
subsequent analyses showing that this was due to differences between men without BD and both
EOBD (p<0.001) and LOBD (p=0.001). Participants with EOBD and LOBD had a similar number
of mental health contacts during follow up (p=0.187). Three men with EOBD had a manic episode
during follow up, 3 had 2, 1 had 3, and 1 had 8. Two of these men also had 1 depressive episode, 2
had 2, and 1 had 3 depressive episodes during follow up. Among participants with LOBD, 2
experienced 1 new episode of mania during follow up and 1 had 2 new depressive episodes. There
were no statistically significant differences in the number of manic and depressive episodes
according to age at first contact (p > 0.05).

DISCUSSION
The results of this study showed that older adults with BD have higher prevalence of medical
morbidities such as diabetes, stroke and renal and gastrointestinal diseases, although age at the time
of first contact with a diagnosis of BD (i.e., EOBD vs LOBD) did not influence their frequency
distribution. The adjusted risk of contact with general hospital services during the 17-year follow up
was about 30% higher for older men with than without BD and this risk was not affected by age at
the time of first contact with BD. However, men with LOBD had higher risk of health contacts
associated with the diagnosis of stroke than men without BD, whereas older participants with
EOBD had higher risk of health contacts associated with the diagnosis of cancer and respiratory
diseases. Both men with EOBD and LOBD had increased risk of general hospital contacts
associated with the diagnosis of renal diseases and dementia; they were also more likely to die
during follow up than men without BD. Older men with EOBD had the highest number of contacts
with general hospital services during follow up, although men with EOBD and LOBD did not differ
in the number of contacts due to episodes of mania or depression. Taken together, these findings
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suggest that there is a higher prevalence of medical morbidities among older men with BD,
regardless the age at the time of diagnosis. They also show that older men with BD, compared to
those without, are greater users of general hospital services and that the frequency of contact may
be particularly high among those with EOBD.

Strengths and limitations
This study recruited a large community-representative sample of older men, which allowed us to
identify a sufficiently large number of people with BD. By using WADLS we were able to monitor
the health movements of participants and to circumvent concerns about loss to follow up (the
migratory movements of older Western Australians are negligible) (ABS 2015). In addition, the
extended follow up period meant that nearly most participants had the opportunity of accruing a
health contact in WADLS, and our approach to the analysis of the data made our findings more
robust by taking into account the contribution of incident cases of BD.

The diagnosis of BD retrieved from WADLS was based on health administrative data rather than a
structured clinical assessment. Nonetheless, our hierarchical approach to diagnosis, which would
have decreased the risk of misclassification, yielded a prevalence estimate similar to those of
studies using different strategies to identify cases (Depp et al., 2005; Merikangas et al., 2011). We
acknowledge, however, that our definition of EOBD and LOBD was based on age at the time of
first contact with the health services. It is possible that early mild affective episodes could have
been missed and that some misclassification could have ensued. This would have affected primarily
the group with LOBD (because early mild affective episodes might not have been recorded in
WADLS). Such a bias would have diluted the differences between EOBD and LOBD. In a previous
study we have shown that changing the age that defines LOBD has limited effect on clinical
associations, which suggests that error associated with the definition of EOBD and LOBD was most
likely minimal (Almeida et al., 2018a; Almeida et al., 2016b). We are also mindful of the fact that
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WADLS records are only available from 1966, which means that earlier mental health contacts
would have not been available. Hence, the earliest possible age of onset of symptoms in our cohort
would have been 35 years. However, it seems improbable that this would have introduced error in
our classification of EOBD and LOBD, as one would expect nearly all people with onset of BD
symptoms in their teens or early 20s to have experienced further affective episodes before reaching
60 years of age (Berk et al., 2007b; Coryell et al., 2013). Moreover, as we did not have access to
data on treatment and could not confidently calculate the number of episodes that participants had
experienced, we were unable to investigate the contribution of these factors to the outcomes of this
study. Limited power (due to the relatively small number of men with BD, particularly LOBD) and
random error cannot be dismissed entirely in an observational study such as this, and we also accept
that our findings are limited to men and cannot be directly extended to women, although data from
other sources indicate a similar burden of physical morbidity for women with BD (Carney and
Jones, 2006).

Interpretation
Physical health morbidities such as cardiovascular diseases and diseases of the respiratory and
digestive systems are more prevalent among older men with than without BD, although the age at
first contact with health services (i.e., EOBD vs LOBD) does not seem to affect the distribution of
these conditions. We had anticipated that older men with EOBD would experience greater physical
health burden than participants with LOBD because of deteriorating lifestyle associated with BD as
well as the long term implications of using mood stabilisers (Almeida et al., 2018b; Ng et al., 2009;
Shine et al., 2015; Vancampfort et al., 2016). There is evidence that people with BD display
disrupted lifestyle patterns during euthymic states (Robb et al., 1997), and it is possible that these
lifestyle disruptions may occur even before the onset of clinical symptoms (Berk et al., 2007a;
Skjelstad et al., 2010). In that case, some of the behaviours commonly associated with BD (e.g..
high body mass index, substance misuse, physical inactivity) could precede the overt manifestation
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of BD (Marangoni et al., 2016). These behavioural patterns could, in turn, contribute to increase the
physical morbidity of people with BD as well as of those at risk. Furthermore, mortality data from
the Swedish National Cohort Study suggest that the use of lithium, valproate and atypical
antipsychotics have negligible effect on the risk of death of people with BD (Crump et al., 2013),
which would be consistent with the interpretation that common medications used in the treatment of
BD do not add substantial health burden (and health contacts) to patients, thereby making the
physical morbidity difference between EOBD and LOBD negligible. It is also possible that
differences in hospital contact between EOBD and LOBD become weaker as the population ages
and the number of competing medical morbidities from various causes increases (McCaul et al.,
2015). The use of age ≥ 60 years to define LOBD did not seem able to discriminate between those
who would or not develop dementia during follow up, although in at least some cases manic or
hypomanic symptoms may represent an early clinical expression of dementia (Almeida et al.,
2016b) or may indicate a common vulnerability to conditions such as frontotemporal dementia
(Cerami et al., 2011; Floris et al., 2013). Our findings suggest overlapping, albeit not identical,
medical reasons for contact with general hospital services for older men with EOBD and LOBD,
and show an excess of morbidity across most health systems. Others had already reported negligible
differences between older adults with BD who had onset of symptoms before or after age 40 years
(Chu et al., 2010), although subsequent critical appraisals had suggested that a later age at onset
(e.g., ≥ 60 years) could be informative in terms of clinical outcomes (Sajatovic et al., 2015).

The number of older men with BD who experienced additional affective episodes during follow up
was small, and of those most were due to mania. This suggests that the recurrence of manic
symptoms may become less frequent as people age. A Danish study comparing old and young
adults with BD found that people with onset of BD after age 50 years had more frequent and severe
depressive episodes, while younger adults had more contacts associated with severe manic episodes
(Kessing, 2006). Our findings confirm that the recurrence of manic episodes may become less
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frequent in later life but failed to show evidence of increased contacts associated with depression.
This could have been due to the fact that some episodes of depression experienced by these men
were diagnosed and managed in primary care, which would have made them inaccessible to
WADLS (Almeida et al., 2015). If that is the case, then those depressive episodes would have been
relatively mild, as severe depression invariably comes to the attention of mental health services in
Western Australia (and are then recorded in WADLS). Taken together, these results suggest that the
course of affective symptoms seems to be relatively benign for most men with BD who reach old
age. We are also mindful of the fact that differential mortality could conceivably confound the
association between BD with hospital contacts, although that seems an unlikely explanation for our
findings because older men with EOBD and LOBD have similar mortality rates during follow up
(Almeida et al., 2018a).

In summary, our findings showed that older men with BD experience greater health morbidity than
men without BD. Older men with BD access hospital services for the management of physical
morbidities earlier and more frequently than men without BD and, not surprisingly, die earlier. Age
at the time of diagnosis of BD has limited impact on the risk of contact with general medical
services, although subtle differences in the physical morbidity of men with EOBD and LOBD
warrant further investigation.
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Table 1. Demographic and clinical characteristics of participants according to the presence of
bipolar disorder and age at onset.
Not bipolar

Bipolar Disorder

N=37923
n (%)

Onset < 60 years
N=175
n (%)

Onset ≥ 60 years
N=75
n (%)

p-value

13295 (35.1)
13031 (34.4)
8666 (22.8)
2931 (7.7)

80 (45.7)
63 (36.0)
23 (13.1)
9 (5.1)

14 (18.7)
22 (29.3)
30 (40.0)
9 (12.0)

< 0.001

2924 (7.7)

22 (12.6)

11 (14.7)

0.005

Hypertension

10104 (26.6)

52 (29.7)

22 (29.3)

0.573

Heart diseases

11587 (30.5)

65 (37.1)

28 (37.3)

0.076

Stroke

2629 (6.9)

18 (10.3)

10 (13.3)

0.021

Cancer

6785 (17.9)

30 (17.1)

16 (21.3)

0.715

Chronic respiratory diseases

8127 (21.4)

54 (30.9)

22 (29.3)

0.003

Gastrointestinal diseases

18553 (48.9)

113 (64.6)

48 (64.0)

< 0.001

Renal diseases

783 (2.1)

6 (3.4)

3 (4.0)

0.227

Dementia

383 (1.0)

12 (6.9)

8 (10.7)

< 0.001

Age (years)

65-69
70-74
75-79
80+

Diabetes
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Table 2. Risk of health events during the follow up period of up to 17.7 years among older men
with bipolar disorder relative to those without.
Bipolar Disorder
Onset < 60 years
Onset ≥ 60 years
HR (95%CI)*
HR (95%CI)*
Ischaemic heart disease

1.22 (0.96, 1.56)

0.99 (0.68, 1.44)

Stroke

1.32 (0.95, 1.84)

1.74 (1.12, 2.69)

Cancer

1.40 (1.13, 1.72)

0.94 (0.65, 1.37)

Chronic respiratory diseases

1.61 (1.27, 2.03)

1.15 (0.79, 1.67)

Digestive diseases

1.22 (0.89, 1.67)

1.46 (0.95, 2.24)

Renal diseases

1.46 (1.20, 1.78)

1.60 (1.20, 2.13)

Dementia

2.58 (1.98, 3.36)

2.49 (1.68, 3.69)

Death

1.47 (1.24, 1.75)

1.43 (1.12, 1.84)

*HR (95%CI): hazard ratio and respective 95% confidence interval derived from a Cox regression model that
took into account age and prevalent cases of the relevant health outcome (except for death).
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Figure 1. Proportion of older men who had no contact with general hospital services over the
follow-up period of up to 17.7 years. The navy line depicts men without bipolar disorder (BD). The
red and green lines depict men with BD with early (< 60 years) and late onset (≥ 60 years)
respectively. The hazard ratio of contact with general hospital services relative to men without BD
was 1.33 (95%CI=1.14, 1.54) and 1.27 (95%CI=1.06, 1.51) for men with first ever contact with the
diagnosis of BD < and ≥ 60 years respectively. These analyses were adjusted for age and for the
presence of prevalent diabetes and diseases of the heart, stroke, and respiratory and digestive
systems. Incident cases of late onset BD acted as controls until the date of the diagnosis and as
cases thereafter.
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