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Background: Lithium has been widely used to treat bipolar disorder (BD), although its adherence is rarely reported in China. This 
study aimed to explore the rate of lithium adherence and its associated factors in patients with BD, which has rarely been reported in 
China.
Methods: We conducted a cross-sectional study among patients in Shenzhen Mental Health Center (Shenzhen Kangning Hospital), 
who were aged 12 years or above, were diagnosed with BD based on the International Classification of Diseases, tenth edition (ICD- 
10), and had been on lithium for at least 1 month. We collected information on sociodemographic and clinical characteristics and on 
knowledge about and attitudes toward lithium. We also investigated patients’ concerns while taking lithium and where they can and 
wish to obtain information on lithium.
Results: Of the 244 enrolled patients and 221 patients aged 18 years or older, 52% and 50% disclosed low adherence to lithium, 
respectively. Factors associated with poor lithium adherence were a younger age (odds ratio (OR): 0.962, 95% confidence interval 
(CI): 0.933–0.992), female sex (OR: 2.171, 95% CI: 1.146–4.112), and no hospitalization history (OR: 0.389, 95% CI: 0.217–0.689) 
for the full sample, and more years of education (OR: 4.086, 95% CI: 1.397–11.946) and fewer hospitalizations (OR: 0.615, 95% CI: 
0.467–0.809) for patients aged 18 years or older. Less knowledge of periodic tests conducted during lithium treatment played a critical 
role in low lithium adherence (regression analysis of the full sample: OR: 0.642, 95% CI: 0.532–0.775, regression analysis of 
subgroups: OR: 0.609, 95% CI: 0.500–0.742). The treatment duration was a major concern among patients on lithium, and patients 
preferred obtaining lithium-associated information through health services and WeChat.
Conclusion: The rate of lithium adherence was low in this study. Psychoeducation to increase lithium compliance should mainly 
focus on patients who are young and provide thorough background information on lithium. Health services should actively provide 
lithium-associated information. A greater need for medication information based on WeChat was observed, implying its potential role 
in adherence-related psychoeducation.
Keywords: bipolar disorder, lithium, adherence, China

Introduction
Bipolar disorder (BD) is a common mood disorder characterized by alternating manic/hypomanic and depressive 
episodes that affects at least 1% of the global population1 and 0.6% of the Chinese population.2 Successful treatment 
of BD mainly depends on effective and adequate medication treatment.3 However, the rate of nonadherence to 
medication ranges from 20% to 60% in patients with BD.4 Nonadherence may increase the risks of morbidity, 
hospitalization, and suicide in patients with BD.5

Lithium was first introduced as a treatment for mania by Australian psychiatrist John Cade in 1949 and then approved 
by the Food and Drug Administration of the United States for treating mania in 1970 and as a bipolar maintenance 
treatment in 1974 based on its efficacy and safety in randomized control trials (RCTs).6 As a typical mood stabilizer 
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(MS), lithium is one of the first-line treatments for acute management and prophylaxis of mood episodes7–9 and may 
reduce the suicide risk.10 Despite the efficacy of lithium in clinical trials, its effectiveness is unsatisfactory in clinical 
practice. Poor adherence may be one of the causes.11,12 Nonadherence to lithium was associated with mood 
recurrences,13 increased number and duration of hospital admissions,14 and a higher risk of suicide.15

In addition to unexpected adverse events (AEs),10 nonpharmacological factors lead to poor lithium adherence. 
A study suggested that attitudes and behaviors would predict adherence to MSs.11 Changing attitudes toward and 
increasing knowledge of lithium might increase lithium adherence.12,16 Although knowledge and attitudes have been 
associated with lithium adherence, extrapolating findings from Western countries to Asian areas should be done 
cautiously due to cultural differences.

Lithium is the first-line treatment for BD listed in the Chinese guideline.8 Studies conducted in Asia suggested 
a positive association between attitudes and lithium adherence.17,18 However, the underlying elements affecting lithium- 
taking behaviors remain unclear in China since no consistent findings from two earlier studies with small numbers of 
patients were found. Lee et al emphasized that therapeutic alliance was more important than better knowledge in 
promoting lithium adherence,19 while Wong et al suggested that insight played a critical role.20 Conclusions regarding 
the factors associated with lithium compliance are far from satisfying. Thus, this study aimed to explore the rate of low 
lithium adherence and associated factors in China and to provide insights into the development of strategies to increase 
lithium adherence among patients with BD and improve their prognosis. This study may help Chinese psychiatrists 
modify psychoeducation programs to enhance patients’ lithium adherence, and may enable clinicians from around the 
world to understand lithium compliance under different cultural contexts.

Methods
This was a cross-sectional study conducted in Shenzhen Mental Health Center (Shenzhen Kangning Hospital, Shenzhen, 
Guangdong Province, China) from November 2020 to November 2021. The Ethics Committee of Shenzhen Mental 
Health Center reviewed and approved the current study (No. 2020-K026-01). Written informed consent was obtained 
from patients and/or their guardians before the investigation. Their participation in the study would not affect or change 
the medical care provided by their treating clinicians. Our study strictly complied with the Declaration of Helsinki.

Inclusion and Exclusion Criteria
Outpatients of either sex were recruited in the study if they met all of the following criteria: 1) aged 12 years old and 
above; 2) diagnosed with BD based on the International Classification of Diseases, tenth edition (ICD-10); and 3) treated 
with lithium for at least 1 month. Patients who 1) were diagnosed with mental disorders other than BD, 2) had 
a comorbid diagnosis of any major mental disorder (personality disorders, drug abuse, intellectual disability, etc.), 3) 
could not understand half or more of the items in the questionnaire, or 4) refused to provide written consent were 
excluded.

Procedure
The diagnosis of BD was verified by experienced psychiatrists in the hospital who performed recruitment. All included 
patients were symptomatic and the psychiatrists evaluated their ability to complete questionnaires before the investiga-
tion. Once participants provided written consent, they completed the questionnaire. It took participants approximately 30 
minutes to independently complete the survey. Doctors and participants’ guardians could help them understand items in 
the questionnaire, but they could not complete the survey for them. All participants were informed to answer questions 
based on reality. Their personal information and survey data were strictly confidential.

Measurements
The questionnaire was divided into four parts: 1) sociodemographic and clinical features (self-designed), 2) lithium- 
associated knowledge and attitudes (self-designed), 3) the eight-item Morisky Medication Adherence Scale (MMAS-8) 
(The MMAS-8 Scale, content, name, and trademarks are protected by US copyright and trademark laws. Permission for 
use of the scale and its coding is required. A license agreement is available from MMAR, LLC., Donald E. Morisky, 
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ScD, ScM, MSPH, www.moriskyscale.com), and 4) patients’ concerns during lithium treatment (self-designed). Thirteen 
items concerning sociodemographic characteristics and clinical features were included in the first part of the question-
naire (age, sex, partner and living status, education, overseas education background, income status, medical insurance, 
awareness of diagnosis, duration of BD, hospitalization history and frequency, and the number of medications other than 
lithium). Of note, nine years was set as a cutoff point for the item of education years given the Chinese nine-year 
compulsory education policy.

Chinese versions of the Lithium Knowledge Test (LKT)21 and the Lithium Attitudes Questionnaire (LAQ)22 are 
unavailable. We referenced some items from previous studies and the LKT and LAQ to explore lithium-associated 
knowledge and attitudes. At the stage of questionnaire design, we collected information on doctors’ habits in terms of 
informing patients of lithium knowledge in our hospital and interviewed some patients about their ways of expressing 
attitudes towards lithium. We developed the questionnaire based on information collected before and revised statements 
suitable for the Chinese context. Patients’ lithium-related knowledge was assessed by asking about the reason for being 
prescribed lithium, lithium formulations, monitoring indices during lithium treatment, salt intake, and lithium-associated 
AEs. For the items in the lithium-associated knowledge section, the scoring method of two questions needs to be 
explained. The question “Do you know the lithium-associated indices that should be monitored regularly during lithium 
treatment?” was followed by 4 options for responding: lithium blood levels, thyroid function (TF), renal function (RF), 
and electrocardiogram (ECG). The number of options was recorded as the item’s score, from 0 (no idea) to 4 (knowing 
all of the tests). The question “How many lithium-associated AEs do you know about?” was provided with the following 
multiple response options: general, gastrointestinal, neurologic, cardiac, renal, endocrinologic, psychotic, toxic, hemato-
logic, and dermatologic AEs. The number of options was regarded as the item’s score, from 0 (no idea) to 10 (knowing 
all of the AEs). Patients’ attitudes toward lithium were assessed by the usefulness and duration of lithium treatment, 
approaches to handling AEs induced by lithium, and changes in lithium-taking behaviors after being notified of the AEs.

The MMAS-8,23–25 a widely used assessment tool measuring medication-taking behaviors, was used to evaluate 
lithium adherence. Before the investigation, the subjects were informed to complete the MMAS-8 only based on their 
lithium-taking behaviors. The total score on the MMAS-8 ranges from 0 to 8, with higher scores representing higher 
levels of adherence. Total scores < 6, 6 to 7, and 8 are considered low, medium, and high adherence, respectively.23–25 In 
this study, we set the cutoff point at 6 to categorize participants into a low adherence group (LA) and a medium/high 
adherence group (MHA).

We also applied two self-designed questions to explore participants’ needs while taking lithium: 1) “What types of 
information on lithium do you want to know?” and 2) “Where can you or where do you wish to acquire lithium- 
associated information?’.

Statistical Analyses
Invalid questionnaires were excluded before the statistical analyses (questionnaires that were finished in less than 5 
minutes or more than 50% of the answers on the questionnaire were blank). Missing data were imputed using the mean or 
median based on the original data distribution. Independent two-sample t-tests were used to assess the normally 
distributed continuous variables. Numerical and nonnormally distributed variables were compared by Mann–Whitney 
U-tests. Categorical variables were analyzed by chi-square tests. Data are reported as the mean ± standard deviation, 
frequency, or median. An α of 0.1 in the univariate comparison was used as the cutoff for the inclusion of a variable in 
the regression model to avoid the loss of potential variables. A stepwise forward logistic regression was used to explore 
the factors associated with lithium adherence. The regression procedure started with variables that had p < 0.10 in 
univariate analyses. At each step, the model rejected any variable that had p > 0.05 and was then recalculated. The 
regression procedure stopped when the remaining variables could not be excluded. Odds ratios (ORs) with 95% 
confidence intervals (CIs) were reported. In addition, the variance inflation factor (VIF) for the multicollinearity test 
was reported to clarify the interaction among variables in the logistic regression. We also performed the subgroup 
analyses after stratifying patients based on an age of 18 years or older. Statistical analyses and graph descriptions were 
performed with SPSS Statistics version 24.0 (IBM Corporation, the US) and GraphPad Prism version 9.0 (Dennis, 
Radushev).
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Results
From November 2020 to November 2021, we initially screened 346 outpatients. Ninety-seven patients were excluded 
because the primary diagnosis was not BD. Of the 249 questionnaires, 5 were invalid. A total of 244 questionnaires were 
included in the analyses.

Univariate Analyses
Sociodemographic and clinical data are shown in Table 1. A total of 244 Chinese patients with BD on lithium were 
included in the study. The mean age of all included patients was 28.84 ± 9.84 years, with a range from 14 to 67 years. 
The median age was 24 in the LA group and 30 in the MHA group. The sample consisted of 171 females and 73 males, 
and there were 98 females in the LA group and 73 in the MHA group. The mean MMAS-8 score across all participants 
was 5.58 ± 1.95. Approximately half (52.0%) of all subjects reported low lithium adherence. Compared with participants 
in the MHA group, participants in the LA group were younger (p < 0.001), more likely to be female (p = 0.012), and 
more likely to lack medical insurance (p = 0.011). The patients in the LA group had less hospitalization experience (p < 
0.001) and were hospitalized fewer times (p < 0.001). In subgroup analyses, patients aged 18 years or older accounted for 
90.6% of all enrolled patients. As shown in Table 1, the median age was 25 (18 to 67) years in the LA group and 30.5 (18 
to 57) years in the MHA group. Eighty-five females were included in the LA group and 71 in the MHA group. 
Fifty percent of patients disclosed poor lithium adherence. Compared with subjects in the MHA group, patients in the LA 
group were younger (p < 0.001), more likely to have more years of education (p = 0.005), and more likely to lack 
medical insurance (p = 0.030). Patients’ hospital admission experience was less (p < 0.001) and fewer hospitalizations 
were documented (p < 0.001) in the LA group than in the MHA group.

The comparisons of lithium-associated knowledge and attitudes between the two groups are shown in Table 2. The 
patients with low adherence had less understanding of periodic tests conducted during lithium treatment (p < 0.001) and 
salt intake (p < 0.001) while taking lithium. There was a significant difference in how to handle lithium-associated AEs 

Table 1 Sociodemographic and Clinical Characteristics of the Study Subjects

Characteristics All Included Patients Patients Aged 18 Years or Above

LA  
(n = 127) a

MHA  
(n = 117)a

χ2/z p LA  
(n = 111)a

MHA  
(n = 110)a

χ2/z p

Age, yearsd,e 24 (14, 67) 30 (15, 57) z = −4.470 < 0.001b 25 (18, 67) 30.5 (18, 57) z = −4.121 < 0.001b

Femaled,e 98 (77.2) 73 (62.4) χ2 = 6.338 0.012 85 (76.6) 71 (64.5) χ2 = 3.852 0.050

Having partner, yes 46 (36.2) 48 (41.0) χ2 = 0.594 0.441 45 (40.5) 48 (43.6) χ2 = 0.217 0.641

Living alone, yes 25 (19.7) 17 (14.5) χ2 = 3.390 0.184 86 (77.5) 93 (84.5) χ2 = 1.793 0.181

Education > 9 yearsd, e 113 (89.0) 95 (81.2) χ2 = 2.931 0.087 105 (94.6) 91 (82.7) χ2 = 7.756 0.005

Overseas education 

background, yes

9 (7.1) 9 (7.7) χ2 = 0.033 0.857 9 (8.1) 9 (8.2) χ2 = 0.000 0.984

Income statusd χ2 = 5.020 0.081 χ2 = 3.474 0.176

No income 52 (42.9) 33 (28.2) 37 (33.3) 26 (23.6)

Unstable income 18 (14.2) 25 (21.4) 17 (15.3) 25 (22.7)

Stable income 57 (44.9) 59 (50.4) 57 (51.4) 59 (53.6)

Medical insurance, yesd, e 69 (54.3) 82 (70.1) χ2 = 6.408 0.011 62 (55.9) 77 (70.7) χ2 = 4.736 0.030

Awareness of diagnosis, yes 125 (98.4) 115 (98.3) χ2 = 0.000 1.000c 110 (99.1) 108 (98.2) χ2 = 0.000 0.994

Duration of bipolar 

disorder, months

36 (1, 313) 36 (1, 425) z = −1.345 0.179b 36 (4, 313) 42.5 (1, 425) z = −0.392 0.351b

Hospitalization history, yesd, e 60 (47.2) 83 (70.9) χ2 = 14.095 < 0.001 52 (46.8) 80 (72.7) χ2 = 15.385 < 0.001

Hospitalization timesd, e 0 (0, 12) 1 (0, 7) z = −3.850 < 0.001b 0 (0, 5) 1 (0, 7) z = −4.121 < 0.001b

Number of medications 

other than lithium

2 (0, 7) 2 (0, 5) z = −0.126 0.899b 2 (0, 4) 2 (0, 5) z = −0.606 0.545b

Notes:aValues are presented as the median (min, max) or n (%);Bmann–Whitney U-test;cContinuity correction or fisher exact test;dVariables were included in the logistic 
regression for all included patients,evariables were included in the logistic regression for patients aged 18 years or above. 
Abbreviations: MHA, medium/high adherence; LA, low adherence. The MMAS-8 Scale, content, name, and trademarks are protected by US copyright and trademark laws. 
Permission for use of the scale and its coding is required. A license agreement is available from MMAR, LLC., Donald E. Morisky, ScD, ScM, MSPH, www.moriskyscale.com.
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Table 2 Lithium-Associated Knowledge and Attitudes in the Study Subjects

All Included Patients Patients Aged 18 Years or Above

LA (n = 127)a MHA (n = 117)a χ2/z p LA (n = 111)a MHA (n = 110)a χ2/z p

Knowledge

Do you know why psychiatrists prescribed lithium for you? Yes 118 (92.9) 109 (93.2) χ2 = 0.006 0.939 104 (93.7) 102 (92.7) χ2 = 0.082 0.775

Do you know your lithium formulations? χ2 = 0.198 0.937 χ2 = 0.425 0.808

No idea 7 (5.5) 8 (6.8) 5 (4.5) 6 (5.5)

Extended-release tablet 104 (81.9) 95 (81.2) 91 (82.0) 92 (83.6)

Immediate-release tablet 16 (12.6) 14 (12.0) 15 (13.5) 12 (10.9)

Do you know how many lithium-associated indices should be 

monitored regularly during lithium treatment? (lithium levels in 

plasma, thyroid functions, renal functions, electrocardiogram)d, e

1 (0, 4) 3 (0, 4) z = −5.655 < 0.001b 1 (0, 4) 3 (0, 4) z = −5.261 < 0.001b

Do you know that salt intake should be ensured during lithium 

treatment? Yesd, e

23 (18.1) 45 (38.5) χ2 = 12.547 < 0.001 20 (18.0) 42 (38.2) χ2 = 11.129 0.001

Has your doctor told you lithium-associated AEs? Yes 89 (70.1) 86 (73.5) χ2 = 0.352 0.553 75 (67.6) 82 (74.5) χ2 = 1.308 0.253

Do you know how many lithium-associated AEs? (gastrointestinal, 

neurologic, endocrinologic, dermatologic, psychotic, toxic, cardiac, 

electrolytic, hematologic, and general adverse events)e

3 (0, 10) 4 (0, 10) z = −1.460 0.144b 3 (0, 10) 4 (0, 10) z = −1.675 0.094

Attitudes

Do you think lithium can help you? χ2 = 2.640 0.232c χ2 = 1.453 0.557

No idea 15 (11.8) 8 (6.8) 11 (9.9) 8 (7.3)

No 1 (0.8) 0 (0.0) 1 (0.9) 0 (0.0)

Yes 111 (87.4) 109 (93.2) 99 (89.2) 102 (92.7)

Do you find it acceptable to take lithium for a long time? χ2 = 0.269 0.922 χ2 = 0.030 0.985

No idea 18 (14.2) 14 (12.0) 15 (13.5) 14 (12.7)

No 11 (8.7) 10 (8.5) 9 (8.1) 9 (8.2)

Yes 98 (77.2) 93 (79.5) 87 (78.4) 87 (79.1)

How do you handle lithium-associated AEs?d, e χ2 = 6.185 0.045 χ2 = 5.650 0.059

Do not handle 13 (10.2) 8 (6.9) 11 (9.9) 6 (5.5)

By yourself 20 (15.7) 8 (6.9) 17 (15.3) 8 (7.3)

Consulting doctors 94 (74.0) 101 (86.3) 83 (74.8) 96 (87.3)

Are your attitudes toward taking lithium affected after knowing 

lithium-associated AEs?d,e

χ2 = 6.024 0.058 χ2 = 4.647 0.098

No idea 13 (10.2) 11 (9.5) 11 (9.9) 10 (9.0)

No 41 (32.3) 55 (47.4) 35 (31.5) 50 (45.5)

Yes 73 (57.5) 51 (43.6) 65 (58.6) 50 (45.5)

Notes: aValues are presented as the median (min, max) or n (%); bmann–Whitney U-test; cFisher exact test; dvariables were included in the logistic regression for all included patients; evariables were included in the logistic regression for 
patients evariables were included in the logistic regression for patients aged 18 years or above. 
Abbreviations: AEs, adverse events; MHA, medium/high adherence; LA, low adherence. The MMAS-8 Scale, content, name, and trademarks are protected by US copyright and trademark laws. Permission for use of the scale and its 
coding is required. A license agreement is availablefrom MMAR, LLC., Donald E. Morisky, ScD, ScM, MSPH, www.moriskyscale.com.
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between the two groups (p = 0.045). In subgroup analyses, less understanding of periodic tests conducted during lithium 
treatment was observed in the LA group than in the MHA group (p < 0.001).

Logistic Regression
After 4 iterations, Table 3 displays the best fitting model (Hosmer–Lemeshow Test, p = 0.878). Four variables were 
significant predictors of low lithium adherence: younger age (OR: 0.962, 95% CI: 0.933–0.992), female sex (OR: 2.171, 
95% CI: 1.146–4.112), no hospitalization history (OR: 0.389, 95% CI: 0.217–0.689), and less knowledge of the periodic 
tests associated with lithium treatment (OR: 0.642, 95% CI: 0.532–0.775). The best fitting model for the subgroups after 
3 iterations was the logistic regression model (Hosmer–Lemeshow Test, p = 0.974). Three factors predicted poor lithium 
adherence: education > 9 years (OR: 4.086, 95% CI: 1.397–11.946), fewer hospitalizations (OR: 0.615, 95% CI: 0.467– 
0.809), and less knowledge of the periodic tests associated with lithium treatment (OR: 0.609, 95% CI: 0.500–0.742).

Investigation of Patient Needs During Lithium Treatment
As shown in Figure 1, more than 70% of the patients with BD wanted to know the “duration of taking lithium”, while the 
“reasons for taking lithium” (45.9%) was the last “want to know” among patients. As shown in Figure 2, the patients with 
BD acquired lithium-associated information mainly from health services (68.9%), instructions (57.8%), and other social 

Table 3 Logistic Regression Step Forward (Conditional) of Demographic, Clinical, Attitude, and Knowledge Variables on Low Lithium 
Adherence

Subjects Variables B SE Wald VIF OR values 95% CIs

All enrolled 

patientsa

Age, years −0.039 0.016 6.153 1.347 0.962 0.933–0.992

Female 0.775 0.326 5.660 1.042 2.171 1.146–4.112

Hospitalization history, yes −0.945 0.299 10.020 1.647 0.389 0.217–0.689
Do you know how many lithium-associated indices 

should be monitored regularly during lithium treatment?

−0.442 0.096 21.327 1.496 0.642 0.532–0.775

Patients aged 
18 years or 

olderb

Education > 9 years 1.407 0.547 6.610 1.033 4.086 1.397–11.946
Hospitalization times −0.487 0.140 12.081 2.036 0.615 0.467–0.809

Do you know how many lithium-associated indices 
should be monitored regularly during lithium treatment?

−0.496 0.101 24.137 1.682 0.609 0.500–0.742

Notes: aThe logistic model experienced four iterations. Model 4: Omnibus test, χ2 = 56.918, P < 0.000; Hosmer–Lemeshow Test, p = 0.878; percentage correct, 71.3%. 
Variables that were not included in the equation: “education > 9 years”, “income status”, “medical insurance”, “times of hospitalization”, “Do you know that salt intake 
should be ensured during lithium treatment?”, “How do you handle lithium-associated adverse events?”, “Are your attitudes toward taking lithium affected after knowing 
lithium-associated adverse events?”; bThe logistic model experienced three iterations. Model 3: Omnibus test, χ2 = 52.219, P < 0.000; Hosmer–Lemeshow Test, p = 0.974; 
percentage correct, 70.1%. Variables that were not included in the equation: “age”, “sex”, “medical insurance”, “hospitalization history”, “Do you know that salt intake 
should be ensured during lithium treatment?”, “Do you know how many lithium-associated AEs?”, “How do you handle lithium-associated adverse events?”, ‘Are your 
attitudes toward taking lithium affected after knowing lithium-associated adverse events? 
Abbreviations: CI, confidence interval; OR, odds ratio; SE, standard error; VIF, variance inflation factor.
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Figure 1 Ranks of lithium-associated information the patients want to acquire during lithium treatment.
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media (19.3%). The patients preferred to obtain lithium-associated information from health services (84%) and 
WeChat (27.9%).

Discussion
This is one of the few studies in China exploring lithium adherence in BD patients, which may help clinicians worldwide 
understand the factors associated with lithium adherence across cultures. As a typical MS, stable lithium concentrations 
between 0.4 and 1.0 mmol/L are critical for BD treatment.26 The increased efficacy of lithium over time is another 
feature when treating BD.10 Thus, the role of lithium in stabilizing mood relies on good adherence. Unfortunately, 
compliance to lithium in all participants was suboptimal, with an average MMAS-8 score of 5.58 ± 1.95 (scores less than 
6 were defined as low adherence). More than half (52%) of the study participants were not adherent to lithium, consistent 
with the results from two Asian studies.17,27 Non-adherence to lithium has been reported as up to 54% of patients in 
a Swedish study.28 Although higher lithium adherence was reported in two Chinese studies,19,20 these results were limited 
by subjective assessments. Since stable lithium therapy is known to be effective in BD, its compliance merits more 
attention. This study found that younger age, female sex, no hospitalization history, and less knowledge of periodic tests 
conducted during lithium treatment were predictors of low lithium adherence. Among patients aged ≥ 18 years, more 
years of education, fewer hospital admissions, and less knowledge of periodic tests conducted during lithium treatment 
contributed to poor lithium adherence.

In analyses of the full sample, a younger age was a significant risk factor for low lithium adherence. However, the effect 
of age on lithium adherence disappeared after the adjustment for the age subgroup. Children and adolescents may contribute 
to poor lithium adherence. A previous study showed that lower lithium adherence was more likely to be observed in younger 
patients with BD.29 Younger patients with BD are at risk for nonadherent behaviors,4,30–32 partially due to limited insight into 
their mental condition.33 Children and adolescents may not adequately understand lithium knowledge and the value of 
lithium in treating BD. The poor effect of lithium on mixed states34 contributes to low adherence because patients with an 
early age of BD onset often present with mixed episodes.35 This study recruited patients aged 12 to 17 years, and their 
caregivers/guardians may have interfered with patients’ lithium-taking behaviors due to concerns about lithium-associated 
AEs. Tremor and cognitive slowing induced by lithium36 impacts school-age youth, which increases the risk for low 
adherence in this group. Thus, the insights of younger patients with mixed states, their guardians’ attitudes, and the effects of 
neurologic AEs on their school study should receive special attention when prescribing lithium for youth.

To our knowledge, this is the first study reporting the relationship between female sex and low lithium adherence in 
China. However, the findings on the effects of sex on adherence have been inconsistent across studies.17,27,32,33,37 We 
believe several factors may explain this finding. Women with BD are more likely to experience mixed and depressive 
episodes than men,38,39 which implies a poor response to lithium. Women are more sensitive than men to lithium- 
associated hypothyroidism10 and weight gain.40 Pregnancy and lactation may influence lithium-taking behaviors, and 
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Figure 2 Where patients can and wish to acquire lithium-associated information.

Patient Preference and Adherence 2022:16                                                                                       https://doi.org/10.2147/PPA.S384683                                                                                                                                                                                                                       

DovePress                                                                                                                       
2995

Dovepress                                                                                                                                                            Chen et al

Powered by TCPDF (www.tcpdf.org)Powered by TCPDF (www.tcpdf.org)

https://www.dovepress.com
https://www.dovepress.com


these clinical characteristics may lead to low lithium adherence in women with BD. Interestingly, in this study, no 
relationship was observed between the female sex and low lithium adherence in adults. This result did not contradict the 
outcome of the analysis of the complete sample. In China, lithium is approved for patients with BD aged 12 years or 
older. Given the risks of the valproate-associated polycystic ovarian syndrome and antipsychotic-related metabolic 
syndrome, lithium is one of the few optimal medications prescribed for female teenagers with BD. However, lithium- 
associated tremor and cognitive slowing36 disturb their performance in school and social activities. These patients would 
likely discontinue lithium with a high probability. This finding may explain the insignificant effect of the female sex on 
lithium adherence when we removed the sample of patients aged less than 18 years. Further studies are needed to 
determine whether the female sex is an independent risk factor for low lithium adherence.

In the present study, less hospital admission experience and fewer hospitalizations were associated with poor lithium 
compliance. In the hospital, patients may have more opportunities to learn about their mental conditions and medication from 
medical staff and psychoeducation. Some patients perceive the necessity of taking medication to avoid mood relapse and 
readmission.41 Previous studies reported the relationship between more frequent hospitalizations (≥ 10 times) and low 
lithium adherence.42 However, the median number of hospitalizations was 1 in the present study. In the early treatment 
period, patients may adhere to lithium treatment when they are told its therapeutic effects on BD. However, negative 
consequences over time, such as readmission, can reduce patient confidence in and adherence to lithium. A U-shape 
relationship between the number of hospitalizations and low lithium compliance may exist. Further investigations are 
needed to determine whether the decrease in lithium compliance is positively correlated with the frequency of hospitaliza-
tion. In addition, the hospital admission status has been associated with adherence in patients with BD.43

Another interesting finding was that the effect of more years of education on low lithium adherence became 
significant when conducting regression analyses of subgroups. Although studies have reported that a high education 
level was a determinant for good adherence,44–46 our result may imply another possible effect of the education level on 
adherence. Undoubtedly, patients with more education are more likely to adhere to treatment because of their higher 
awareness of and more positive attitude towards the disease. However, with the knowledge of BD accumulating over 
time, patients with high-level education would be disposed to challenging the authority of doctors. We are currently 
unable to clarify the correlation between the education level and adherence. This patient-related effect on adherence may 
be easily affected by external factors, such as psychoeducation or the patient-doctor relationship.

Findings regarding the effects of knowledge or attitudes on lithium adherence have been inconsistent.12,16,17,19 

Although assessment tools represented by the LKT and LAQ have been employed in lithium adherence studies, the 
associations between scores and adherence do not necessarily reflect patients’ real concerns about lithium-taking 
behaviors. Thus, psychiatrists can optimize strategies for prescribing lithium by understanding the concrete factors 
associated with low adherence. In logistic regression analyses of the total sample and subgroups, lack of knowledge 
about blood and cardiac tests during lithium treatment was a predictor of poor adherence, consistent with a study 
conducted in Asia suggesting that insufficient knowledge about the necessity of periodic blood tests was associated with 
negative attitudes toward lithium. This limited knowledge would lead to missing follow-ups.47 We propose that patients 
prefer taking lithium when their physical condition is regularly monitored.

Psychoeducation has been broadly recognized to improve medication adherence. In routine practice, clinicians usually 
fail to focus on patients’ concerns.45 Thus, we investigated patients’ needs while taking lithium to improve future 
psychoeducation strategies. More than 70% of patients wanted information related to the “duration of taking lithium”; 
however, less than half of them wanted information related to the “reasons for taking lithium”. This result was quite 
different from a Western study in which the reason for taking lithium was a major concern in patients.48 The inconsistent 
results may reflect the distinct cognitions related to medication-taking behaviors across cultures. The social stigma of 
mental disorders is broadly endorsed in China.49,50 Patients worry that taking lithium over the long term may reveal their 
diagnosis to friends and colleagues.

In this study, the majority of patients (68.9%) received information from health services, and more than 80% of 
patients wanted to acquire knowledge from health services. The gap reflected insufficient psychoeducation from mental 
health providers. We found that only 10.2% of the patients could obtain information from WeChat, whereas nearly 30% 
wished to acquire knowledge from WeChat. With the popularity of this network, people are accustomed to getting 
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information from portable devices. WeChat is a Chinese multipurpose instant messaging app with a wide range of 
functions that has a vast user group (https://en.wikipedia.org/wiki/WeChat). Studies have used WeChat to improve 
medication adherence in China,51,52 but its application for adherence to lithium is rare. This finding suggests that Chinese 
psychiatrists should partly change their approach to providing lithium-associated psychoeducation.

Limitations
The conclusion from the present study should be extrapolated to real practice with caution because of the limited 
sample size and single-center design. This study was limited by its cross-sectional design, which allowed us to 
observe the factors associated with low lithium adherence but not their causal relationships. This study was conducted 
in the outpatient setting, making many patients unwilling to participate in the survey because of the time required. 
Multicenter design can be considered for further research. We did not use structured rating scales to assess lithium- 
associated knowledge and attitudes, which may lead to an insufficiently comprehensive assessment. Mood episodes 
and comorbid diagnoses were not considered, which may interact with lithium adherence. Self-reported adherence 
combined with lithium concentrations may be more optimal in terms of the evaluation of lithium adherence.

Conclusion
Although lithium is a first-line treatment for BD, poor adherence to lithium treatment was observed for up to half of the 
participants in the study. Particular attention should be given to BD patients who are young, female, and have no hospital 
admission history when prescribing lithium. Knowledge about periodic physical examinations must be provided to 
patients during lithium treatment. Health services have to provide more information associated with lithium. WeChat 
should be widely used for psychoeducation to improve lithium adherence in China. To conclude, we hope unexpected 
outcomes are not from poor adherence.
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