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Objective: To determine how much patients know about lithium therapy and to examine factors that
might influence this knowledge. Setting: Lithium outpatient clinic. Patients: Patients (n = 123) affiliated
with a lithium outpatient clinic (mean treatment duration of 12 years). Diagnoses, according to the Diagnos-
tic and Statistical Manual of Mental Disorders, 3rd edition, revised, included bipolar disorder, recurrent unipo-
lar depression and schizoaffective disorder. Outcome measures: Quantitative assessment of lithium-
related knowledge, obtained by responses to a questionnaire adapted from the Lithium Knowledge Test,
and factors affecting this knowledge. Results: Age was negatively correlated with lithium therapy knowl-
edge scores, whereas duration of treatment, sex, education and diagnosis appeared to be unrelated to
knowledge. Conclusion: Patient education about lithium treatment should be intensified, especially for
older patients taking lithium because adverse drug reactions pose a greater risk to the elderly.

Objectif : Déterminer les connaissances des patients à l’égard de la thérapie au lithium et examiner les
facteurs susceptibles d’influer sur ces connaissances. Contexte : Patients traités au lithium en clinique ex-
terne. Patients : Patients (n = 123) affiliés à une clinique externe de traitement au lithium (durée moyenne
du traitement : 12 ans). Selon la troisième édition révisée du Manuel diagnostique et statistique des troubles
mentaux, les diagnostics comprenaient un trouble bipolaire, une dépression unipolaire récidivante et un
trouble schizo-affectif. Mesures de résultats : Évaluation quantitative des connaissances du traitement
par le lithium — obtenue au terme d’un questionnaire adapté du test de connaissance du lithium — et des
facteurs influant sur ces connaissances. Résultats : On a établi une corrélation négative entre l’âge et le
résultat obtenu au questionnaire sur la thérapie au lithium, mais aucune corrélation entre la durée du
traitement, le sexe, le niveau d’instruction, le diagnostic et le niveau de connaissances. Conclusion : Il y
aurait lieu d’intensifier l’information fournie aux patients sur le traitement au lithium, surtout chez les
patients âgés traités au lithium, étant donné les risques plus élevés que posent les réactions défavorables au
médicament pour les personnes âgées.
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Introduction

At present, lithium prophylaxis is the most effective
treatment for recurrent affective disorders,1–5 and there
is sufficient evidence that other psychiatric disorders
respond to lithium treatment as well.6 Factors affecting
the long-term outcome of lithium prophylaxis are not
completely understood, but compliance with treatment
is probably an important predictor of outcome,7–11 as
well as the occurrence and intensity of adverse drug
reactions,7 although some conflicting data exist regard-
ing the last issue.12

Knowledge about a drug and its effects may play an
important role in establishing compliance13–16 because
health beliefs are based, at least in part, on informa-
tion.16 Many specialized lithium outpatient clinics,
including the Berlin Lithium Clinic, therefore provide
information brochures to patients.17 However, evidence
for an association between patients’ knowledge about
lithium treatment and subsequent behaviour is sparse
because there have been very few studies done.18–20

A more practical reason for optimal patient educa-
tion is that there are substantial risks of adverse drug
reactions,21–23 even with accepted pharmacological treat-
ment regimens.24,25 Because long-term treatment, often
characterized by monthly or longer intervals between
visits in the outpatient setting, requires that patients
are competent to manage their prophylaxis, it is neces-
sary that they be well informed. This is of particular
significance for elderly patients because they may have
difficulties understanding and remembering essential
information. However, they may also be at increased
risk of lithium intoxication associated with multimor-
bidity and polypharmacy. Treatment-related decisions
in certain situations (e.g., pregnancy) should be based
on solid knowledge by both physician and patient.

To assess the degree of patients’ knowledge about
lithium, we gave a simple questionnaire covering a
wide range of lithium-related issues to patients in a
specialized lithium outpatient clinic. Domains of
knowledge were mode of action of lithium, behav-
ioural adaptations required during long-term lithium
treatment, identification of side effects or intoxication,
and general treatment-related issues.

Methods

A German translation of the Lithium Knowledge Test18

was prepared and screened for comprehensiveness.

Because the aim of this study was to cover a wide
range of important treatment issues, we also added
some questions, primarily related to adverse effects of
lithium and corresponding potential behavioural
consequences. Academic members of the lithium clinic
then met to revise the questionnaire and define the
most appropriate rating format. Expansions and modi-
fications were relatively small and likely did not influ-
ence the validity of the questionnaire.

Questions were presented as simply as possible (e.g.,
“Common side effects of lithium are?”), and patients
were asked to mark the correct responses in a list pre-
sented after each question. A simple yes or no answer
was required for each of 63 items.

We defined 4 domains of lithium-related knowledge:
“mode of lithium action” (e.g., target symptoms), “treat-
ment issues” (e.g., why blood level of lithium should
be followed), “adverse drug reactions – intoxication”
and “factors of importance for lithium treatment” (e.g.,
nutritional precautions). The number of items per
domain differed according to the importance of the
domain, which was determined by clinical experience.
For example, the mode of action domain consisted of
only 4 items, whereas adverse reactions – intoxication
consisted of 27 items.

Knowledge about lithium was determined by
adding the number of correct responses for each do-
main (domain score) and for the entire questionnaire
(total score). We did not subtract 1 point for each incor-
rect answer (as Peet and Harvey18 did) because this
would have provided no additional information and
would have changed the distribution of scores. No at-
tempt was made to standardize domain scores, so they
cannot be directly compared with one another.

A research nurse invited patients to participate in
the study while they were in the outpatient clinic
waiting room. Patients were informed about the
rationale of the study and the procedure (i.e., filling
out a questionnaire) and were reassured that partici-
pation was voluntary and answers would be kept
confidential. Participants were given the question-
naire to fill out before scheduled appointments with
the treating psychiatrists.

Patients were former inpatients of the Department of
Psychiatry, Freie Universität Berlin, or had been re-
ferred by psychiatrists in private practice. At the time
of the study, they were being treated as outpatients
and were affiliated with the Berlin Lithium Clinic at the
Department of Psychiatry, an outpatient clinic for
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optimal care of and research on patients with unipolar,
bipolar and schizoaffective disorders receiving lithium
or other prophylactic treatment.26

At intake, patients of the clinic receive comprehen-
sive information about lithium treatment, and knowl-
edge is “refreshed” twice a year, usually before pa-
tients leave on holidays (performed by the nurse) and,
apart from this, by the treating psychiatrist. At each
visit, patients are seen by a research nurse for blood
level analysis and a short physical examination and by
a psychiatrist for psychopathological assessment and
recording of adverse events, as well as psychophar-
macological intervention. Compliance with treatment
is regularly assessed and recorded for all patients.

All patients entering the Berlin Lithium Clinic must
give informed written consent that their data can be
used for research. Only 1 patient refused to participate
in this study. Because no negative consequences from
participation could be expected, formal approval for
this study from the ethical board was not necessary.

Correct responses on the questionnaire were coded
as 1 and missing or false responses as 0. The sum of
correct responses was then subjected to statistical
analysis. The Mann–Whitney U test and Kruskal–
Wallis test27 were used for nonparametric comparisons,
and multivariate linear regression methods were used
to model patients’ responses, controlling for covariates
where appropriate.28

Results

A total of 123 patients agreed to participate in this
study (81 women, 42 men; mean age 52.8 years). Most
had been diagnosed, according to criteria of the Diag-
nostic and Statistical Manual of Mental Disorders, third
edition, revised (DSM-III-R), with bipolar disorder
(60.2%), unipolar depression (25.2%) or schizoaffective
disorder (12.2%).

All patients were taking lithium at the time they
filled out the questionnaire, albeit total treatment
duration differed markedly; the mean duration of
treatment was 12.1 years (standard deviation [SD]
13.9 years, Table 1). Only 6 patients had been treated
for less than 2 years, 22 had for less than 5 years, and
the remaining patients had been treated for 5 or more
years. When they filled out the questionnaire, all
patients were in an euthymic state, as assessed by the
AMDP rating scale for psychiatric symptoms29 and the
Bech-Rafaelsen Mania Scale and Bech-Rafaelsen
Melancholia Scale.30

Education was classified as “elementary” (n = 42)
when patients had graduated from an elementary
school (usually 8 years of schooling) with or without
(n = 10) formal occupational training; “medium” (n =
36) when an intermediate school certificate was
obtained with or without (n = 1) occupational training;
and “higher” (n = 45) when a high school certificate
and various degrees of occupational training were
obtained. Five (4%) patients were unemployed, 24
(19.5%) were retired, 16 (13%) were blue-collar work-
ers, 40 (32.5%) had nonacademic white-collar jobs, 19
(15.5%) were housewives, 2 (1.6%) were studying at a
university, but had former occupational training, and
17 (13.8%) held academic professions.

Approximately two-thirds of the responses to the 63
questions were correct (mean 41.0, median 43, SD 10,
range 5–60). Table 2 shows results for each knowledge
domain and total score broken down by sex and diag-
nosis. Patients with bipolar disorder scored highest in
all knowledge domains, whereas scores for the group
with unipolar depression were lowest, especially for
adverse drug reactions and treatment-related issues.
Sex differences were not observed.

Because the group with unipolar depression was sig-
nificantly older than the others (mean 61.2 yr v. 49.9 yr
and 48.7 yr for the bipolar and schizoaffective group
respectively, p < 0.001) and tended to be less educated
(p = 0.084, Fisher’s exact test), we used a multivariate

Table 1: Characteristics of lithium outpatient sample
(n = 123)

Characteristic No. (and %) of patients*

Mean age (and SD), yr 52.8 (13.9)
Sex
Female 81 (65.9)
Male 42 (34.1)
Diagnosis
Bipolar disorder 74 (60.2)
Major depression 31 (25.2)
Schizoaffective disorder 15 (12.2)
Other† 3 (2.4)
Duration (and SD) of lithium
   treatment, yr 12.1 (8.4)
Education
Elementary 42 (34.1)
Medium 36 (29.3)
Higher 45 (36.6)

Note: SD = standard deviation.
*Unless otherwise specified.
†Includes somatization, dysthymia and mood disorder due to general medical
condition.



linear regression model to estimate the influence of
diagnosis, age, education and duration of treatment on
the total knowledge score. For domains of knowledge,
negative Spearman correlation coefficients were found
with age and knowledge of behavioural adaptation 
(r = –0.46, p < 0.001), knowledge of adverse drug 
reactions–intoxication signs (r = –0.46, p < 0.001), and
knowledge of factors of importance for lithium treat-
ment (r = –0.40, p < 0.001); knowledge of mode of
action was less strongly associated with age (r = –0.22,
p = 0.016). The correlations between treatment duration
and total score were generally lower. Thus, it seems
that age, per se, not duration of treatment, predicted
poor knowledge about lithium.

Because age and duration of treatment were posi-
tively associated (Spearman rank correlation coeffi-
cient, r = 0.30, p < 0.001), but both were associated
with the total score to different degrees (rage/total score =
–0.51, p < 0.001, rduration/total score = –0.15, p = 0.1), we
adopted a modelling strategy, where different coeffi-
cients for age are estimated, conditional on duration of
lithium treatment. Duration of treatment was treated
as a continuous variable, in addition to introducing 3
regression coefficients for age given by terziles of
treatment duration (estimated separately). Thus, it
could be determined if the association between age
and knowledge was solely due to the fact that older
patients started lithium prophylaxis earlier (giving
them more of a chance to forget information or to have
been informed less thoroughly) or whether there was
no substantial modifying effect associated with dura-
tion of treatment, indicating that, independent of treat-
ment duration, elderly patients knew less about their
prophylaxis. Results of this analysis (Table 3, Fig. 1)

suggest that age is inversely associated with knowl-
edge, and the other covariates do not seem to con-
tribute in predicting knowledge. A marginal trend of a
decreasing association with increasing duration might
be discussed. However, the direction remains con-
stant. Although for both sexes, knowledge was signifi-
cantly related to age, when age was nested within sex,
a stronger association appeared for men than for
women.

Discussion

No patient in our highly selected and compliant
lithium outpatient clinic sample was able to answer all
of the questions related to lithium treatment correctly.
On average, one-third of questions were not answered
correctly. We did not find that knowledge scores were
related to sex, education or diagnosis. A consistent
negative association between age and lithium-related
knowledge was obtained. This association was inde-
pendent of duration of treatment with lithium (i.e., it
did not matter if a patient had been taking lithium for
1–7 years or over 15 years — knowledge scores were
lower with increasing age). Although evident for both
sexes, the relation with age was more pronounced for
men than for women.

Our results were surprising because we had as-
sumed that patients in a specialized lithium clinic
would have full knowledge of their treatment. In fact,
many of these patients who had been taking lithium
for years did not have sufficient knowledge. Although
the study is uncontrolled and the sample is relatively
small, these findings deserve attention.

It seems that older patients need particularly careful
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Table 2: Knowledge domain scores by sex and diagnosis

Diagnosis, mean score (and SD)

Sex, mean score (and SD)

Knowledge domain Men (n = 42) Women (n = 81) p value*

Unipolar
depression

(n = 31)

Bipolar
disorder
(n = 74)

Schizoaffective
disorder
(n = 15) p value†

Mode of action 3.3 (1.1) 3.1 (1.0) 0.14 3.2 (1.1) 3.2 (1.0) 3.1 (1.2) 1.0
Adverse reaction – intoxication 14.5 (4.0) 13.7 (4.2) 0.29 12.2 (4.8) 14.7 (3.5) 14.1 (4.5) 0.02
Treatment issues 11.2 (4.2) 11.7 (3.3) 0.82 10.8 (3.9) 11.9 (3.4) 11.3 (3.9) 0.23
Factors of importance for lithium
   treatment 11.9 (3.2) 11.5 (2.7) 0.15 10.6 (3.6) 12.2 (2.1) 11.1 (3.6) 0.08
Total knowledge score 41.6 (11.1) 40.7 (9.4) 0.32 37.2 (11.6) 42.6 (8.1) 41.4 (13.0) 0.07

Note: Although means and standard deviations (SDs) were used to give an impression of the distribution, normal distribution was not assumed.
*p values are from the Mann–Whitney U test; parametric t-test did not change results.
†p values are from the Kruskal–Wallis-test; parametric ANOVA did not change results.
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information and instruction, both when lithium treat-
ment is initiated and during continuation. It might be
argued that elderly patients may have had difficulty
coping with the questions. We did not examine the
cognitive capacity of these patients, but the questions
were presented in a simple format and none of the
items in the questionnaire exceeded the information
usually given to patients. In addition, the patients’ un-
derstanding of the instructions was carefully checked
by the research nurse.

Compliance did not seem to pose serious problems in
this sample. In fact, informal ratings of staff personnel
regarding patient compliance (based on serum concen-
tration monitoring and clinical impression) resulted in
only 6 subjects with questionable compliance. It can
therefore be assumed that we measured lithium-related
knowledge, but not, for example, negative attitudes
toward lithium treatment, which might otherwise
confound knowledge and compliance.

If it is true that neurotoxic effects and other ad-
verse effects of lithium pose a greater risk to more
elderly people,31–34 poorly informed patients should
be more prone to encounter such risks. We cannot
test this hypothesis, however, because we did not
examine the frequency of adverse reactions in this
study. Because adverse reactions with long-term
lithium treatment are rare, large samples would be
required to assess whether these events are due to a
lack of information.

It is tempting to speculate that the management of
adverse reactions could be improved by patients them-
selves if adequate knowledge was present and that this
improvement would be greatest for older patients

because their knowledge was the most limited in this
study. Similar associations of treatment-related knowl-
edge and age have not often been examined formally
in psychiatric settings, nor in other settings of somatic
diseases,35–37 but it seems reasonable that such an associ-
ation exists. Therefore, future research should address
whether more knowledge, in fact, prevents adverse
events and risky situations and whether patient educa-
tion can further improve knowledge, particularly in
elderly patients where other limitations (e.g., cognitive
factors,16 low interest in treatment issues38) might ham-
per educational efforts.

Table 3: Multivariate linear regression with knowledge as response and covariates

Covariate* β
Standard
error (β) t value p value

Intercept 58.90 5.05 11.67 0.001
Sex (female = 0, male = 1) –0.79 1.75 –0.45 0.651
Bipolar disorder 1.21 2.04 0.59 0.556
Schizoaffective disorder –0.37 2.92 –0.13 0.899
Education 1.74 1.77 0.98 0.329
Treatment duration, yr –0.12 0.24 –0.53 0.600
Duration 1–7 yr/age, yr –0.37 0.08 –4.77 0.000
Duration 8–14 yr/age, yr –0.35 0.07 –4.75 0.000

Duration ≥ 15 yr/age, yr –0.31 0.09 –3.58 0.001

Overall analysis: multiple R2 = 0.273, F8,114 = 5.34, p < 0.001.
*For categorical covariates, treatment coding was used. For diagnosis, unipolar depression was used as reference category.
For education, elementary school training was used as reference category, all other forms were defined as higher
education.Terziles of the distribution of treatment duration were used to estimate separate regression coefficients for age.
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ment based on terziles of treatment duration of the
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