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Abstract

Purpose—Bipolar disorder (BPD) is often an under-addressed mental disorder. Limited studies 

have investigated its epidemiology and drug utilisation in Hong Kong (HK) and the United 

Kingdom (UK) and thus local prescribing practices remain unclear. This study aimed to determine 
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the prevalence of BPD and the prescribing of psychotropic medications as maintenance treatment 

from 2001-2018 in HK and the UK.

Method—A retrospective study using the data from Clinical Data Analysis and Reporting System 

in HK and IQVIA Medical Research Data in the UK.

Results—The prevalence of BPD diagnosis in HK and the UK more than doubled during 

study period. Some distinct changes in prescribing pattern over time were observed. Lithium use 

declined by 2.46% and 14.58% in HK and the UK, respectively. By 2018, patients were 4.6 times 

more likely to receive antidepressant monotherapy in the UK versus HK (15.62% vs 3.42%). In 

HK, 38.41% of women of childbearing age were prescribed valproate in 2018 compared with 

8.46% in the UK.

Conclusion—The prevalence of BPD diagnosis has been increasing in HK and the UK. The 

disparity in prescribing patterns of BPD maintenance treatment in two regions reflected three 

major issues in clinical practice: 1) under-prescribing of lithium in both regions, 2) antidepressant 

monotherapy in the UK and 3) overprescribing of valproate to women of childbearing age in HK. 

Review of current clinical treatment guidelines and regulations of prescribing practice by local 

clinicians should be immediately implemented to ensure the safe use of medications in patients 

with BPD.
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Introduction

Bipolar disorder (BPD) is a severe mental illness, which is often associated with higher 

risks of suicide, self-harm and mortality relative to the general population, creating a 

huge disease burden to patients and society 1,2. In 2017, approximately 46 million people 

worldwide were diagnosed with BPD with a 12-month prevalence varying from 0.3% 

to 1.2% by country3,4. Many studies have been published on the epidemiology of BPD 

using different diagnostic criteria and methodologies hence brings difficulties to compare 

the findings directly between studies 5–7. An interview study conducted in a Hong Kong 

(HK) community setting reported the 12-month prevalence of BPD-I and BPD-II were 

1.4% and 0.5% respectively. A previous study using an electronic healthcare database 

from the United Kingdom (UK) reported the incidence of BPD in primary care setting 

fluctuated from 11.0 per 100000 person-year at risk (PYAR) in 2000 to 19.0 per 100000 

PYAR in 2010 5,6; however, limited studies investigated the changes in prevalence in 

recent years. On the other hand, there are significant advances in clinical knowledge 

about the effectiveness and safety of medication use in BPD, for instance, the superior 

efficacy of lithium in treating BPD compared to antipsychotics and antiepileptics, risk of 

birth defects and neurodevelopmental disorders in children due to maternal use of sodium 

valproate 8–11. Currently, different international clinical guidelines recommend lithium, 

valproate, antipsychotics (e.g. quetiapine, olanzapine) as the potential first line maintenance 

treatment, with add-on therapy of other antipsychotics, antiepileptics or antidepressants if 

mood stabilisation is not achieved12–16. Therefore, contemporary studies to evaluate the 
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epidemiology of BPD and its pharmacotherapy are warranted. This study aimed to compare 

the prevalence of BPD and the prescribing trend of its treatment in HK and the UK, to 

examine the deviations between the clinical practice and current recommendations. Both 

regions have strong publicly funded universal healthcare systems and are highly subsidised 

by the governments but genetically (Chinese vs predominantly Caucasian) and culturally 

(Eastern vs Western) are hugely different. More importantly, the difference in policies 

also influences clinical prescribing practices. In the UK, NICE is the main driving force 

in promoting effective and safe prescribing in England and Wales, while the equivalent 

organisation does not exist in HK. Selecting these two regions will allow us to explore the 

differences and give us more insights.

Methods

Study design

We conducted a retrospective study to investigate the annual prevalence of BPD and 

the prescribing trends of psychotropic medications among the patients with BPD using 

the Clinical Data Analysis and Reporting System (CDARS) in HK and IQVIA Medical 

Research Data (IMRD) in the UK.

Data sources

Clinical Data Analysis and Reporting System (CDARS)—CDARS is an electronic 

healthcare database developed by the Hospital Authority (HA), which is a statutory body 

managing all public hospital services in HK. The HA provides a wide range of public-

funded healthcare services to all HK residents (>7.4 million), including hospitalisation, 

specialist and general outpatient clinics, accident and emergency services 17. Since 1995, the 

clinical data from patients who had ever used any of the healthcare services at HA, including 

demographics, diagnosis, medication dispensing records, outpatient and primary care clinics, 

emergency room attendances, laboratory tests and hospitalisation details, have been made 

available on CDARS for research and audit purposes 18. CDARS does not capture clinical 

data from the private healthcare sectors but a local study reported that approximately 88.5% 

of psychiatric patients utilised public mental health services under HA19. Therefore, the 

CDARS is likely to cover the majority of the HK population. All data were anonymised to 

maintain patients’ privacy and confidentiality. The accuracy of data has been well validated 

and extensively used in various epidemiological studies 20–24. The HA was set up by the 

British Government while it was the British Colony. Similar to the Bitish NHS system, HA 

system provides highly subsidied public healthcare system.

IQVIA Medical Research Data (IMRD)—IMRD, previously known as The Health 

Improvement Network, is a representative primary care database, which covers 

approximately 4.5% of the UK population. It collects patients’ electronic medical records 

from over 774 general practices and includes various information: demographics, diagnosis, 

prescriptions, laboratory tests, hospitalisations, any clinical measures at primary care 

and socioeconomic status measured by Townsend deprivation index. The validity and 

generalisability of IMRD database has been well recognised and widely applied in 

pharmacoepidemiology studies 25–28.
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Study population—All individuals with at least one diagnosis record of BPD from 

database inception were identified from CDARS and IMRD between 1st January 2001 and 

31st December 2018. Only diagnoses among patients aged 6 years and older were considered 

to avoid any misdiagnosis in young children. Diagnoses of BPD were identified using 

International Classification of Diseases, Ninth Revision, Clinical Modification (ICD-9-CM) 

codes in CDARS (296.0, 296.1, 296.4-296.8) and Read codes in IMRD 29.

Psychotropic medications—All prescriptions of study drugs between 1st January 

2001 and 31st December 2018 were identified in CDARS and IMRD in individuals 

with BPD, after the first diagnosis record of BPD. British National Formulary was 

used for identification of study drugs, including lithium, antiepileptics (sodium valproate, 

carbamazepine, and lamotrigine only), antipsychotics, and antidepressants. Patients who 

received at least two prescriptions of any of the study drugs during the study period were 

included to ensure their concordance to the treatment prescribed. Only prescriptions from 

out-patient appointments and discharge prescriptions in CDARS were included to ensure the 

prescribed medications are for maintenance treatment.

Prevalence calculation—Since BPD is regarded as a lifelong mental disease and once 

patients are diagnosed with BPD, they are assumed to have BPD for the rest of their lives 
30. Annual prevalence of BPD was calculated by dividing the total number of patients 

with a history of BPD diagnosis by the total mid-year population in that particular year in 

the respective regions. Patients with multiple diagnosis records within the same year were 

counted once only. It was stratified by sex and different age groups: 6-11 (children), 12-17 

(adolescents), 18-30 (young adults), 31-44 (adults), 45-64 (middle-aged), 65-84 (retired), 

and ≥85 (the elderly). The mid-year population statistics were obtained from the Census and 

Statistics Department, HK and IMRD, the UK, respectively.

Annual prevalence of psychotropic medication prescribing was calculated for each 

psychotropic drug class according to a previous study of psychotropic drugs prescribing 

in HK 31. It was defined as the sum of treated patients who were prescribed any drugs from 

each drug class divided by annual prevalent cases of BPD during the study period. Patients 

with multiple prescriptions of each drug class within the same year were counted once 

only. We then further looked at the individual mood stabilisers (lithium, sodium valproate, 

carbamazepine, and lamotrigine) and antipsychotics, as well as valproate prescribing in 

women of childbearing age (15-49 years) using the same approach.

To better visualise the treatment trajectories of all women of childbearing age, they were 

categorized into three groups each year: 1) valproate users who received at least one 

valproate prescriptions within the particular year, 2) non-valproate users who did not receive 

any valproate prescriptions but other study medications throughout the year, and 3) untreated 

group who did not receive any of prescriptions of study medications within the particular 

year. A Sankey diagram was then generated to show the movement of female patients with 

childbearing potential who initiated, remained on valproate, or switched to other treatment 

alternatives over time during the observation period.
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Annual prevalence was estimated with 95% confidence interval (CI) using Poisson 

regression and expressed as a percentage. Data analysis was conducted independently by 

V.N. and L.G. for quality control using Statistical Analysis System (version 9.4; SAS 

Institute) and R (version 3.5.3; R Core Team).

Results

Patient characteristics

A total of 17247 and 36187 patients were diagnosed with BPD from HK and the UK 

respectively from 2001 to 2018. The median age at the first diagnosis was 38.8 years among 

patients from HK and 43.65 years from the UK. More than 80% of patients in HK and the 

UK were treated by psychotropic medications during the study period. Treated patients had 

more neuropsychiatric comorbidities than untreated patients in both regions (Table 1).

Prevalence of BPD

1 HK—The overall prevalence of BPD increased almost 3-fold from 0.066% (95% CI 

0.064-0.068) in 2001 to 0.184% (95% CI 0.180-0.187) in 2018. Female prevalence was 

higher than males. The rate of increase in males was similar to females (3.08-fold vs 

2.90-fold) (Figure 1a). In 2018, the middle-aged group had the highest prevalence, rising 

rapidly from 0.071% (95% CI 0.067-0.075) in 2001 to 0.254% (95% CI 0.248-0.260) in 

2018, with the largest rate of increase (3.58-fold) among all age groups (Figure 1b).

2 UK—The prevalence of BPD doubled from 0.150% (95% CI 0.147-0.154) in 2001 to 

0.357% (95% CI 0.350-0.363) in 2018. Females had a higher prevalence than males but the 

rate of increase was comparable in both genders (2.36-fold vs 2.40-fold) (Figure 1c). The 

prevalence of BPD was the highest in the middle-aged group, followed by adults and retired 

groups throughout the study period (Figure 1d).

Psychotropic drug prescribing

1 Drug classes

1.1 HK: From 2001 to 2018, the most common drug class prescribed to patients with BPD 

in HK was namely antipsychotics, followed by antiepileptics (Figure 2a). Antipsychotics 

prescribing rose rapidly from 49.64% (95% CI 47.55-51.83) in 2001 to 66.35% (95% 

CI 64.25-68.51) in 2003 and then increased steadily to 72.89% (95% CI 71.44-74.37) in 

2018. Quetiapine, olanzapine, risperidone, haloperidol, and chlorpromazine were the most 

frequently prescribed antipsychotics (Appendix 1a). Lithium prescribing increased from 

20.09% (95% CI 18.77-21.49) in 2001 to 26.02% (95% CI 24.79-27.30) in 2004 and 

then dropped to 17.63% (95% CI 16.92-18.36) in 2018 as the least commonly prescribed 

treatment. Antipsychotics also remained as the most frequently prescribed monotherapy, 

followed by antiepileptics. The use of antidepressant monotherapy increased steadily to 

3.42% (95% CI 3.12-3.76) in 2018 (Figure 2b).

1.2 UK: Antidepressants prescribing remained steady from 46.90% (95% CI 45.26-48.59) 

in 2001 to 48.75% (95% CI 47.44-50.09) in 2018 as the most frequent drug class prescribed 

to patients with BPD in the UK, followed by antipsychotics, throughout the study period 
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(Figure 2c). Antipsychotics prescribing increased from 36.71% (95% CI 35.27-38.21) in 

2001 to 45.28% (95% CI 44.02-46.57) in 2018. The five most prescribed antipsychotics 

were quetiapine, olanzapine, aripiprazole, risperidone, and chlorpromazine, in order of 

prevalence (Appendix 1b). Lithium prescribing declined from 30.61% (95% CI 29.30-31.99) 

in 2001 to 16.03% (95% CI 15.29-16.81) in 2018. Particularly, antidepressant monotherapy 

prescribing decreased from 17.67% (95% CI 16.68-18.72) in 2001 to 15.62% (95% CI 

14.89-16.38) in 2018 (Figure 2d).

2 Mood stabilisers

2.1 HK: By 2018, valproate (42.90%) was the most frequently prescribed mood stabiliser, 

followed by lithium (17.63%) (Figure 3a). Valproate prescribing increased from 16.97% 

(95% CI 15.77-18.27) in 2001 to 42.90% (95% CI 41.79-44.03) in 2018. The prevalence of 

lamotrigine prescribing increased from 0.17% (95% CI 0.08-0.35) in 2001 to 7.91% (95% 

CI 7.45-8.41) in 2018 while the use of carbamazepine showed a 4.30% reduction over the 

same period.

Valproate prescribing in women with BPD of childbearing age peaked at 42.58% (95% CI 

40.54-44.73) in 2011 and then dropped to 38.41% (95% CI 36.53-40.38) in 2018 (Figure 4). 

As seen from the Sankey diagram (Figure 5a), a mean of 81.06% of valproate users each 

year remained on valproate over the study period. The proportion of patients who started 

valproate as their initial therapy increased from 28.64% in 2001 and reached a peak of 

55.83% in 2012 then decreased gradually to 37.33% in 2018.

2.2 UK: In spite of a rapid decline of lithium prescribing throughout the study period, 

lithium remained the most prescribed mood stabiliser with 16.03% (95% CI 15.29-16.81) 

of patients in 2018, followed by valproate (Figure 3b). Valproate prescribing more than 

doubled from 7.57% (95% CI 6.93-8.27) in 2001 to 17.81% (95% CI 17.13-18.51) in 2009, 

then reduced to 14.20% (95% CI 13.50-14.93) in 2018. The prevalence of lamotrigine 

prescribing increased from 0.49% (95% CI 0.35-0.70) in 2001 to 10.28% (95% CI 

9.69-10.90) in 2018, while carbamazepine prescribing reduced by 7.27% over the same 

period.

Valproate prescribing in women with BPD of childbearing age doubled from 8.29% (95% CI 

7.13-9.64) to 17.25% (95% CI 16.03-18.58) between 2001 and 2007; then dropped to 8.46% 

(95% CI 7.52-9.52) in 2018 (Figure 4). From Figure 5b, a mean of 72.98% of patients 

remained on valproate each year during the study period. The proportion of women who 

initially started valproate increased from 16.67% in 2001 and peaked at 23.20% in 2006, 

then dropped rapidly to 7.02% in 2018.

Discussion

The overall prevalence of BPD diagnosis in HK and the UK increased from 2001 to 2018. 

This may reflect better awareness of mental illness and patients’ easier access to community 

psychiatric services for management 32,33. The prevalence of BPD in HK (0.066% in 2001; 

0.183% in 2018) was similar to South Korea (0.11% in 2008; 0.20% in 2017) but both 

were almost two times lower when compared to the UK (0.150% in 2001; 0.357% in 2018) 
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34. In addition to a relatively more conservative attitude and stigma towards mental illness 

in Asian societies, earlier studies reported a positive association between the substance 

use disorders and BPD 35–37. According to the Global Burden of Disease Study 2016, the 

prevalence of substance use disorder in western countries was higher than in Asian countries 
38. Therefore, a high prevalence of substance use disorder might be associated with the 

prevalence of BPD. In our study, more patients in the UK (11.81%) had concurrent alcohol 

and substance use disorders than in HK (7.98%). Furthermore, the median age at the first 

diagnosis of BPD in our cohorts was 38.8 years in HK and 43.65 years in the UK, which 

were consistent with other studies 7,39,40. Due to the nature of alternating episodes between 

mania and depression, some patients might experience depressive episodes before mania, 

leading to initial misdiagnosis of unipolar depression and hence resulting in a 10-year delay 

in treatment on average 41.

Our study findings reflected three major issues in clinical practice in HK and the UK: 1) 

underuse of lithium, 2) antidepressant monotherapy, and 3) overprescribing of valproate to 

women with childbearing potential.

We observed a substantial decline in patients treated with lithium in both HK and the UK 

from 2001 to 2018, alongside a simultaneous increase in prescribing of antipsychotics and 

antiepileptics. These findings were consistent with studies in other countries covering the 

period of 1995 to 2015 39,40,42. The proportion of patients receiving lithium in HK (2001: 

20.09%; 2018: 17.63%) and the UK (2001: 30.61%; 2018: 16.03%) was relatively lower 

compared to other countries (Denmark: from 37.5% in 1997 to 26.8% in 2012; Germany: 

from 44% in 2009 to 35.3% in 2018) 39,43. The rates of decline of lithium prescribing 

was faster in the UK than in HK and other countries (UK: 1.91-fold vs HK: 1.13-fold 

vs Denmark: 0.71-fold vs Germany: 0.80-fold), suggesting that not all new patients were 

offered lithium first-line in these countries, particularly in the UK 39,43. Currently, different 

international clinical guidelines recommend lithium, valproate, and antipsychotics (e.g. 

quetiapine, olanzapine) as first-line therapies for maintenance treatment 13–16. Therefore, 

it is reasonable that under-prescribing of lithium was observed in other countries as 

clinicians would prescribe alternative drugs other than lithium as recommended by the 

clinical guidelines. In 2014, the latest version of NICE guideline recommended lithium 

as the only first line maintenance treatment among all treatment alternatives, however the 

under-prescribing of lithium is more pronounced in the UK 12. Given there have been 

increasing studies that compared lithium with antipsychotics and/or antiepileptics, which 

suggested the superiority of lithium in relapse and suicide prevention, and hospitalisation 
44–47, it is unclear why under-prescribing of lithium has still been emerging in clinical 

practice. Potential reasons restricting its use include 1) narrow therapeutic window and risk 

of toxicity, 2) complex regimen compared to antipsychotics and antiepileptics, 3) concerns 

on adverse effects on renal and thyroid functions and 4) non-adherence to therapeutic drug 

monitoring. Further studies will be warranted to understand the barriers of using lithium and 

encourage the prescribing of lithium unless contraindicated.

In our study, nearly 3% and 15% of patients with BPD received antidepressants alone in HK 

and the UK respectively by 2018. This has also been observed in other countries, such as 

Denmark, the US and Germany 39,43,48. Antidepressant monotherapy is not recommended in 
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the clinical guidelines due to the risk of triggering manic episodes and lack of effectiveness 

in bipolar depression 12–16,49,50. The decreasing trend of antidepressant monotherapy in the 

UK reflects increased awareness of safety of antidepressant monotherapy by clinicians in 

the UK. Although antidepressant monotherapy was less common in HK, the increased use 

implicates the need to raise the awareness of local clinicians prescribing in concordance with 

this recommendation.

Concerns of the teratogenicity of valproate remain with accumulating evidence on the 

association of prenatal exposure of valproate in women of childbearing age and elevated risk 

of major congenital malformations and cognitive impairment 11,51. Our findings revealed 

38.41% women with BPD of childbearing age were treated with valproate in HK in 2018, 

with majority initiating and remaining on valproate. This was much higher than other 

countries including the UK (8.47% in 2018) and Sweden (8% in 2013) which had reduced 

use of valproate in the same period 52.

Current regulations and policies in both regions might have an impact on valproate 

prescribing in women with childbearing potential. There is no standardised clinical guideline 

on BPD in HK so some local clinicians may base their drug choices on their clinical 

experience. Since 2014, the Pharmacy and Poison Board in HK has only labelled all 

valproate products with precautionary teratogenic warnings, while the Medicines and 

Healthcare Products Regulatory Agency in the UK implemented a regulatory measure in 

March 2018, to advise against clinicians prescribing valproate to women of childbearing 

potential and ensuring patients clearly understand the risk and benefits of treatment and 

effective contraception must have taken place if valproate is the only available option 53,54. 

Impulsivity and hypersexuality during mania empirically increase the risk of unprotected 

sex and therefore unplanned pregnancies 55. Foetal valproate exposure during unplanned 

pregnancies could lead to higher incidence of foetal malformations and potentially higher 

abortion rates in patients with BPD. Overprescribing of valproate to women is a highly 

important public health issue, especially in HK so there is an urgent need to promptly review 

current treatment guidelines and regulatory measures to restrict the general use of valproate 

in women with BPD and advise clinicians to consider alternative drug choices as initial 

treatment where applicable.

There are some limitations in this study. CDARS captures clinical data only from the public 

healthcare system in HK, so data from the private practice is not available and the actual 

prevalence might be underestimated. Patients with higher socio-economic status might seek 

consultation and treatment from the physicians at private sector but patients with BPD 

usually require lifelong treatment and would often prefer public services due to subsidised 

medical costs 56. As aforementioned, majority of the psychiatric patients utilised mental 

health services provided by the public healthcare sector 19. On the other hand, IMRD 

captures the clinical information in primary care sectors. Patients with mental disorders in 

the UK are usually diagnosed in secondary care and then fed back to general practitioners 

in primary care. Therefore, data used in this study is likely to include most of the patients 

with BPD in two regions and the actual prevalence will not be largely affected. Furthermore, 

there might be some potential heterogeneities in both CDARS and IMRD databases, e.g. 

coding practices but the estimations were based on clinical data within each database so the 
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heterogeneities would not affect the estimated trends in two regions and the conclusion of 

this study.

Conclusion

The increasing prevalence of BPD in HK and the UK may reflect improved awareness of 

mental disorders and better resources for psychiatric services for management. Our findings 

suggested some important trends in BPD treatment should be further explored, particularly, 

underuse of lithium, antidepressant monotherapy and overprescribing of valproate to women 

of childbearing age. Regular review of local treatment guidelines and regulations of 

prescribing practice should be promptly implemented to ensure the safety of medication 

use in patients with BPD.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.

Funding statement

Vanessa Ng and Le Gao are supported by the Postgraduate Student Scholarship from The University of Hong 
Kong. Joseph F. Hayes is supported by grants from the Wellcome Trust, the NIHR North Thames Applied Research 
Collaboration and the University College London Hospitals NIHR Biomedical Research Centre. Other author(s) 
received no specific funding for this work.

Data Availability Statement

The data that support the findings of this study are available on request from the 

corresponding author. The data are not publicly available due to privacy or ethical 

restrictions.

References

1. Hayes JF, Marston L, Walters K, King MB, Osborn DPJ. Mortality gap for people with bipolar 
disorder and schizophrenia: UK-based cohort study 2000-2014. Br J Psychiatry. 2017; 211 (3) 
175–181. [PubMed: 28684403] 

2. Grande I, Berk M, Birmaher B, Vieta E. Bipolar disorder. Lancet. 2016; 387 (10027) 1561–1572. 
[PubMed: 26388529] 

3. Ritchie H, Roser M. Mental Health. Accessed 24 September, 2020 https://ourworldindata.org/
mental-health#bipolar-disorder Published 2018

4. James SL, Abate D, Abate KH, et al. Global, regional, and national incidence, prevalence, and years 
lived with disability for 354 diseases and injuries for 195 countries and territories, 1990-2017;2017: 
a systematic analysis for the Global Burden of Disease Study 2017. The Lancet. 2018; 392 (10159) 
1789–1858. 

5. Lee S, Ng KL, Tsang A. A community survey of the twelve-month prevalence and correlates 
of bipolar spectrum disorder in Hong Kong. J Affect Disord. 2009; 117 (1-2) 79–86. [PubMed: 
19141361] 

6. Hardoon S, Hayes JF, Blackburn R, et al. Recording of severe mental illness in United Kingdom 
primary care, 2000-2010. PLoS One. 2013; 8 (12) e82365 [PubMed: 24349267] 

7. Dell’Aglio JC Jr, Basso LA, Argimon II, Arteche A. Systematic review of the prevalence of bipolar 
disorder and bipolar spectrum disorders in population-based studies. Trends Psychiatry Psychother. 
2013; 35 (2) 99–105. [PubMed: 25923299] 

Ng et al. Page 9

Pharmacoepidemiol Drug Saf. Author manuscript; available in PMC 2022 July 20.

 E
urope PM

C
 Funders A

uthor M
anuscripts

 E
urope PM

C
 Funders A

uthor M
anuscripts

https://ourworldindata.org/mental-health#bipolar-disorder
https://ourworldindata.org/mental-health#bipolar-disorder


8. Hayes JF, Pitman A, Marston L, et al. Self-harm, Unintentional Injury, and Suicide in Bipolar 
Disorder During Maintenance Mood Stabilizer Treatment: A UK Population-Based Electronic 
Health Records Study. JAMA Psychiatry. 2016; 73 (6) 630–637. [PubMed: 27167638] 

9. Christensen J, Grønborg TK, Sørensen MJ, et al. Prenatal valproate exposure and risk of autism 
spectrum disorders and childhood autism. JAMA. 2013; 309 (16) 1696–1703. [PubMed: 23613074] 

10. Christensen J, Pedersen L, Sun Y, Dreier JW, Brikell I, Dalsgaard S. Association of 
Prenatal Exposure to Valproate and Other Antiepileptic Drugs With Risk for Attention-Deficit/
Hyperactivity Disorder in Offspring. JAMA Netw Open. 2019; 2 (1) e186606 [PubMed: 
30646190] 

11. Jentink J, Loane MA, Dolk H, et al. Valproic acid monotherapy in pregnancy and major congenital 
malformations. N Engl J Med. 2010; 362 (23) 2185–2193. [PubMed: 20558369] 

12. NICE. Bipolar disorder: assessment and management. Accessed 23 September, 2020 https://
www.nice.org.uk/guidance/cg185 Published 2014

13. Yatham LN, Kennedy SH, Parikh SV, et al. Canadian Network for Mood and Anxiety Treatments 
(CANMAT) and International Society for Bipolar Disorders (ISBD) 2018 guidelines for the 
management of patients with bipolar disorder. Bipolar Disord. 2018; 20 (2) 97–170. [PubMed: 
29536616] 

14. Grunze H, Vieta E, Goodwin GM, et al. The World Federation of Societies of Biological 
Psychiatry (WFSBP) Guidelines for the Biological Treatment of Bipolar Disorders: Acute and 
long-term treatment of mixed states in bipolar disorder. World J Biol Psychiatry. 2018; 19 (1) 
2–58. [PubMed: 29098925] 

15. Goodwin GM, Haddad PM, Ferrier IN, et al. Evidence-based guidelines for treating 
bipolar disorder: Revised third edition recommendations from the British Association for 
Psychopharmacology. J Psychopharmacol. 2016; 30 (6) 495–553. [PubMed: 26979387] 

16. Malhi GS, Bassett D, Boyce P, et al. Royal Australian and New Zealand College of Psychiatrists 
clinical practice guidelines for mood disorders. Aust N Z J Psychiatry. 2015; 49 (12) 1087–1206. 
[PubMed: 26643054] 

17. Hospital Authority. Introduction. Hospital Authority; https://www.ha.org.hk/
visitor/ha_visitor_index.asp?ContentID=10008&Lang=ENG&Dimension=100&Parent_ID=10004 
Published 2020 [Accessed 24 September, 2020]

18. Hospital Authority. Clinical Data Analysis and Reporting System (CDARS) User’s Manual. The 
Hong Kong Hospital Authority; 2003. 

19. Tang WN. Previous private psychiatric treatment among public mental patients: a preliminary local 
survey. Hong Kong Med J. 1997; 3 (3) 321–324. [PubMed: 11847380] 

20. Raman SR, Man KKC, Bahmanyar S, et al. Trends in attention-deficit hyperactivity disorder 
medication use: a retrospective observational study using population-based databases. Lancet 
Psychiatry. 2018; 5 (10) 824–835. [PubMed: 30220514] 

21. Lau WCY, Cheung CL, Man KKC, et al. Association Between Treatment With Apixaban, 
Dabigatran, Rivaroxaban, or Warfarin and Risk for Osteoporotic Fractures Among Patients With 
Atrial Fibrillation: A Population-Based Cohort Study. Ann Intern Med. 2020; 173 (1) 1–9. 
[PubMed: 32423351] 

22. Man KKC, Coghill D, Chan EW, et al. Association of Risk of Suicide Attempts With 
Methylphenidate Treatment. JAMA Psychiatry. 2017; 74 (10) 1048–1055. [PubMed: 28746699] 

23. Man KKC, Lau WCY, Coghill D, et al. Association between methylphenidate treatment and risk of 
seizure: a population-based, self-controlled case-series study. Lancet Child Adolesc Health. 2020; 
4 (6) 435–443. [PubMed: 32450123] 

24. Man KKC, Chan EW, Ip P, et al. Prenatal antidepressant use and risk of attention-deficit/
hyperactivity disorder in offspring: population based cohort study. BMJ. 2017; 357 j2350 
[PubMed: 28566274] 

25. Blak BT, Thompson M, Dattani H, Bourke A. Generalisability of The Health Improvement 
Network (THIN) database: demographics, chronic disease prevalence and mortality rates. Inform 
Prim Care. 2011; 19 (4) 251–255. [PubMed: 22828580] 

26. García Rodríguez LA, Pérez Gutthann S. Use of the UK General Practice Research Database for 
pharmacoepidemiology. Br J Clin Pharmacol. 1998; 45 (5) 419–425. [PubMed: 9643612] 

Ng et al. Page 10

Pharmacoepidemiol Drug Saf. Author manuscript; available in PMC 2022 July 20.

 E
urope PM

C
 Funders A

uthor M
anuscripts

 E
urope PM

C
 Funders A

uthor M
anuscripts

https://www.nice.org.uk/guidance/cg185
https://www.nice.org.uk/guidance/cg185
https://www.ha.org.hk/visitor/ha_visitor_index.asp?ContentID=10008&Lang=ENG&Dimension=100&Parent_ID=10004
https://www.ha.org.hk/visitor/ha_visitor_index.asp?ContentID=10008&Lang=ENG&Dimension=100&Parent_ID=10004


27. Brauer R, Lau WCY, Hayes JF, et al. Trazodone use and risk of dementia: A population-based 
cohort study. PLoS Med. 2019; 16 (2) e1002728 [PubMed: 30721226] 

28. Brauer R, Wei L, Ma T, et al. Diabetes medications and risk of Parkinson’s disease: a cohort study 
of patients with diabetes. Brain. 2020; 143 (10) 3067–3076. [PubMed: 33011770] 

29. Scottish Clinical Information Management in Practice. Contract Codes. Accessed 24 September, 
2020 https://www.scimp.scot.nhs.uk/contract-codes Published 2015

30. National Institute of Mental Health. Bipolar Disorder. Accessed 25 May, 2021 https://
www.nimh.nih.gov/health/topics/bipolar-disorder/
index.shtml#:~:text=Bipolar%20disorder%20is%20a%20lifelong,help%20people%20manage%20
these%20symptoms Published 2020.Updated January 2020

31. Man KKC, Ip P, Hsia Y, et al. ADHD Drug Prescribing Trend Is Increasing Among Children and 
Adolescents in Hong Kong. J Atten Disord. 2017; 21 (14) 1161–1168. [PubMed: 24994875] 

32. Chui WWH, Mui JHC, Cheng KM, Cheung EFC. Community psychiatric service in Hong Kong: 
Moving towards recovery-oriented personalized care. Asia-Pacific Psychiatry. 2012; 4 (3) 155–
159. 

33. Angermeyer MC, Matschinger H, Schomerus G. Attitudes towards psychiatric treatment and 
people with mental illness: changes over two decades. Br J Psychiatry. 2013; 203 (2) 146–151. 
[PubMed: 23787060] 

34. Jung YS, Kim YE, Kim A, Yoon SJ. Trends in the prevalence and treatment of bipolar affective 
disorder in South Korea. Asian J Psychiatr. 2020; 53 102194 [PubMed: 32563107] 

35. Merikangas KR, Jin R, He JP, et al. Prevalence and correlates of bipolar spectrum disorder in 
the world mental health survey initiative. Arch Gen Psychiatry. 2011; 68 (3) 241–251. [PubMed: 
21383262] 

36. Li J, Zhang MM, Zhao L, Li WQ, Mu JL, Zhang ZH. Evaluation of attitudes and knowledge 
toward mental disorders in a sample of the Chinese population using a web-based approach. BMC 
Psychiatry. 2018; 18 (1) 367 [PubMed: 30453932] 

37. Quello SB, Brady KT, Sonne SC. Mood disorders and substance use disorder: a complex 
comorbidity. Sci Pract Perspect. 2005; 3 (1) 13–21. [PubMed: 18552741] 

38. Degenhardt L, Charlson F, Ferrari A, et al. The global burden of disease attributable to alcohol and 
drug use in 195 countries and territories, 1990-2016: a systematic analysis for the Global Burden 
of Disease Study 2016. Lancet Psychiatry. 2018; 5 (12) 987–1012. [PubMed: 30392731] 

39. Bjorklund L, Horsdal HT, Mors O, Ostergaard SD, Gasse C. Trends in the psychopharmacological 
treatment of bipolar disorder: a nationwide register-based study. Acta Neuropsychiatr. 2016; 28 (2) 
75–84. [PubMed: 26357986] 

40. Chang CM, Wu CS, Huang YW, Chau YL, Tsai HJ. Utilization of Psychopharmacological 
Treatment Among Patients With Newly Diagnosed Bipolar Disorder From 2001 to 2010. J Clin 
Psychopharmacol. 2016; 36 (1) 32–44. [PubMed: 26650974] 

41. Berk M, Dodd S, Callaly P, et al. History of illness prior to a diagnosis of bipolar disorder or 
schizoaffective disorder. J Affect Disord. 2007; 103 (1) 181–186. [PubMed: 17324469] 

42. Lin Y, Mojtabai R, Goes FS, Zandi PP. Trends in prescriptions of lithium and other medications for 
patients with bipolar disorder in office-based practices in the United States: 1996-2015. J Affect 
Disord. 2020; 276: 883–889. [PubMed: 32739706] 

43. Rhee TG, Olfson M, Nierenberg AA, Wilkinson ST. 20-Year Trends in the Pharmacologic 
Treatment of Bipolar Disorder by Psychiatrists in Outpatient Care Settings. Am J Psychiatry. 
2020. appiajp202019091000 

44. Kessing LV, Bauer M, Nolen WA, Severus E, Goodwin GM, Geddes J. Effectiveness of 
maintenance therapy of lithium vs other mood stabilizers in monotherapy and in combinations: 
a systematic review of evidence from observational studies. Bipolar Disord. 2018. 

45. Cipriani A, Hawton K, Stockton S, Geddes JR. Lithium in the prevention of suicide in mood 
disorders: updated systematic review and meta-analysis. BMJ. 2013; 346 f3646 [PubMed: 
23814104] 

46. Berk M, Daglas R, Dandash O, et al. Quetiapine v. lithium in the maintenance phase following 
a first episode of mania: randomised controlled trial. Br J Psychiatry. 2017; 210 (6) 413–421. 
[PubMed: 28254958] 

Ng et al. Page 11

Pharmacoepidemiol Drug Saf. Author manuscript; available in PMC 2022 July 20.

 E
urope PM

C
 Funders A

uthor M
anuscripts

 E
urope PM

C
 Funders A

uthor M
anuscripts

https://www.scimp.scot.nhs.uk/contract-codes
https://www.nimh.nih.gov/health/topics/bipolar-disorder/index.shtml#:~:text=Bipolar%20disorder%20is%20a%20lifelong,help%20people%20manage%20these%20symptoms
https://www.nimh.nih.gov/health/topics/bipolar-disorder/index.shtml#:~:text=Bipolar%20disorder%20is%20a%20lifelong,help%20people%20manage%20these%20symptoms
https://www.nimh.nih.gov/health/topics/bipolar-disorder/index.shtml#:~:text=Bipolar%20disorder%20is%20a%20lifelong,help%20people%20manage%20these%20symptoms
https://www.nimh.nih.gov/health/topics/bipolar-disorder/index.shtml#:~:text=Bipolar%20disorder%20is%20a%20lifelong,help%20people%20manage%20these%20symptoms


47. Miura T, Noma H, Furukawa TA, et al. Comparative efficacy and tolerability of pharmacological 
treatments in the maintenance treatment of bipolar disorder: a systematic review and network 
meta-analysis. Lancet Psychiatry. 2014; 1 (5) 351–359. [PubMed: 26360999] 

48. Bohlken J, Bauer M, Kostev K. Drug treatment for patients with bipolar disorders in psychiatric 
practices in Germany in 2009 and 2018. Psychiatry Res. 2020; 289 112965 [PubMed: 32388174] 

49. Viktorin A, Lichtenstein P, Thase ME, et al. The risk of switch to mania in patients with bipolar 
disorder during treatment with an antidepressant alone and in combination with a mood stabilizer. 
Am J Psychiatry. 2014; 171 (10) 1067–1073. [PubMed: 24935197] 

50. Gao K, Kemp DE, Ganocy SJ, et al. Treatment-emergent mania/hypomania during antidepressant 
monotherapy in patients with rapid cycling bipolar disorder. Bipolar Disord. 2008; 10 (8) 907–915. 
[PubMed: 19594506] 

51. Meador KJ, Baker GA, Browning N, et al. Cognitive function at 3 years of age after fetal exposure 
to antiepileptic drugs. N Engl J Med. 2009; 360 (16) 1597–1605. [PubMed: 19369666] 

52. Karanti A, Kardell M, Lundberg U, Landen M. Changes in mood stabilizer prescription patterns in 
bipolar disorder. J Affect Disord. 2016; 195: 50–56. [PubMed: 26859073] 

53. Drug Office. United Kingdom : Valproate Pregnancy Prevention Programme: actions required now 
from GPs, specialists, and dispensers. Accessed 18 September, 2020 https://
www.drugoffice.gov.hk/eps/news/showNews/United+Kingdom+
%3A+Valproate+Pregnancy+Prevention+Programme%3A+actions+required+now+from+GPs%2C
+specialists%2C+and+dispensers/pharmaceuticaltrade/2018-09-26/en/33120.htmlPublished 2018

54. Medicines and Healthcare products Regulatory Agency. Valproate use by women and 
girls. Accessed 18 September, 2020 https://www.gov.uk/guidance/valproate-use-by-women-and-
girlsPublished 2018

55. Marengo E, Martino DJ, Igoa A, et al. Unplanned pregnancies and reproductive health among 
women with bipolar disorder. J Affect Disord. 2015; 178: 201–205. [PubMed: 25827504] 

56. Leung GM, Tin KY, O’Donnell O. Redistribution or horizontal equity in Hong Kong’s mixed 
public-private health system: a policy conundrum. Health Econ. 2009; 18 (1) 37–54. [PubMed: 
18264997] 

Ng et al. Page 12

Pharmacoepidemiol Drug Saf. Author manuscript; available in PMC 2022 July 20.

 E
urope PM

C
 Funders A

uthor M
anuscripts

 E
urope PM

C
 Funders A

uthor M
anuscripts

https://www.drugoffice.gov.hk/eps/news/showNews/United+Kingdom+%3A+Valproate+Pregnancy+Prevention+Programme%3A+actions+required+now+from+GPs%2C+specialists%2C+and+dispensers/pharmaceuticaltrade/2018-09-26/en/33120.html
https://www.drugoffice.gov.hk/eps/news/showNews/United+Kingdom+%3A+Valproate+Pregnancy+Prevention+Programme%3A+actions+required+now+from+GPs%2C+specialists%2C+and+dispensers/pharmaceuticaltrade/2018-09-26/en/33120.html
https://www.drugoffice.gov.hk/eps/news/showNews/United+Kingdom+%3A+Valproate+Pregnancy+Prevention+Programme%3A+actions+required+now+from+GPs%2C+specialists%2C+and+dispensers/pharmaceuticaltrade/2018-09-26/en/33120.html
https://www.drugoffice.gov.hk/eps/news/showNews/United+Kingdom+%3A+Valproate+Pregnancy+Prevention+Programme%3A+actions+required+now+from+GPs%2C+specialists%2C+and+dispensers/pharmaceuticaltrade/2018-09-26/en/33120.html
https://www.gov.uk/guidance/valproate-use-by-women-and-girls
https://www.gov.uk/guidance/valproate-use-by-women-and-girls


Key points

• Increasing prevalence of bipolar disorder in Hong Kong and the United 

Kingdom might reflect improved awareness and positive attitude towards 

treatment.

• Overprescribing of valproate to women with bipolar disorder with 

childbearing age has been more alarming in Hong Kong compared to other 

countries, against best advice from international clinical guidelines.

• Under-prescribing of lithium was observed in Hong Kong and other western 

countries. The rate of decline of lithium use was more notable in the United 

Kingdom.

• Proportion of patients with bipolar disorder receiving antidepressant 

monotherapy was 4.6 times more in the United Kingdom than in Hong Kong 

(15.62% vs 3.42%).

• Review of current clinical treatment guidelines and regulations of prescribing 

practice by local clinicians should be immediately implemented to ensure the 

safe use of medications in patients with bipolar disorder
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Figure 1a. Annual prevalence of bipolar disorder in Hong Kong stratified by sex
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Figure 1b. Annual prevalence of bipolar disorder in Hong Kong stratified by age groups
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Figure 1c. Annual prevalence of bipolar disorder in the United Kingdom stratified by sex
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Figure 1d. Annual prevalence of bipolar disorder in the United Kingdom stratified by age groups
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Figure 2a. Annual prevalence of psychotropic drug users in Hong Kong
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Figure 2b. Prevalence of monotherapy of different drug classes in Hong Kong
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Figure 2c. Annual prevalence of psychotropic drug users in the United Kingdom
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Figure 2d. Prevalence of monotherapy of different drug classes in the United Kingdom
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Figure 3a. Prescribing of individual mood stabilisers in Hong Kong
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Figure 3b. Prescribing of individual mood stabilisers in the United Kingdom
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Figure 4. Prescribing of valproate to female patients of childbearing age (15-49 years) in Hong 
Kong and the United Kingdom
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Figure 5a. Treatment pathways of female patients of reproductive age (15-49 years) in Hong 
Kong depicted by a Sankey Diagram
aThe number inside the bar indicates the number of people who belongs to respective 

categories.
bThe heights of the shades between two bars are proportional to proportion of people 

who remained, switched to other categories or were censored from the database. Censored: 

patients who died or left the database within that particular year
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Figure 5b. Treatment pathways of female patients of reproductive age (15-49 years) in the United 
Kingdom depicted by a Sankey Diagram
aThe number inside the bar indicates the number of people who belongs to respective 

categories.
bThe heights of the shades between two bars are proportional to proportion of people 

who remained, switched to other categories or were censored from the database. Censored: 

patients who died or left the database within that particular year
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