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Objective: To determine the prevalence of the side effects of lithium therapy and possible predictors of
hypothyroidism in women and men with bipolar disorder. Method: Twenty-two men and 38 women
with bipolar disorder and taking lithium for at least 1 year, were interviewed about lithium side effects
using a list of the most commonly reported symptoms. Results: The complaint most frequently reported
was polyuria–polydipsia syndrome, which affected 36 (60%) of 60 patients. More men than women
reported tremor (54% v. 26%, p < 0.05), but weight gain during the first year of treatment was more fre-
quent in women than men (47% v. 18%, p < 0.05), as was the development of clinical hypothyroidism
(37% v. 9%, p < 0.05). Weight gain during the first year of treatment (and not sex) was the only significant
predictor of hypothyroidism. Conclusion: Weight gain during the first year of lithium treatment, in the
absence of biological evidence of subclinical hypothyroidism, was the most predictive and, possibly, the
first sign of hypothyroidism.

Objectif : Déterminer la prévalence des effets secondaires de la thérapie au lithium et les prédicteurs
possibles d’hypothyroïdie chez les femmes et les hommes atteints de trouble bipolaire. Méthode : On a
interviewé 22 hommes et 38 femmes atteints de trouble bipolaire et prenant du lithium depuis au moins
un an au sujet des effets secondaires du lithium, en utilisant une liste des symptômes les plus couramment
déclarés. Résultats : Le syndrome de polyurie–polydipsie, qui a atteint 36 (60 %) des 60 patients, a consti-
tué la plainte la plus courante. Plus d’hommes que de femmes ont signalé des tremblements (54 % c. 26 %,
p < 0,05), mais la prise de poids au cours de la première année du traitement a été plus fréquente chez
les femmes que chez les hommes (47 % c. 18 %, p < 0,05), tout comme l’apparition de l’hypothyroïdie
clinique (37 % c. 9 %, p < 0,05). La prise de poids au cours de la première année du traitement (et non le
sexe) a été la seule variable significative pour la prédiction de l’hypothyroïdie. Conclusion : La prise de
poids au cours de la première année de traitement au lithium, en l’absence de preuves biologiques d’hy-
pothyroïdie sous-clinique, a été le signe le plus prédicteur d’hypothyroïdie et, possiblement, le premier
signe d’hypothyroïdie.
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Introduction

Lithium, a mainstay in the treatment of bipolar disorder,
has been reported to induce adverse effects in 35%–93%
of patients who take it,1 and these adverse events often
lead to noncompliance.2 To optimize lithium treatment,
it is therefore important to be aware of these effects. The
“antithyroid” effect of lithium is one of the most com-
mon side effects,3,4 but little is known of the factors that
predispose patients to develop hypothyroidism during
treatment. A recent study showed that the main risk fac-
tor was being female (prevalence of 14% in women v.
4.5% in men).5 Women also seemed to be at highest risk
during the first 2 years of lithium treatment, and the
prevalence was highest for women starting treatment
over the age of 50 years.6 Another study showed that pa-
tients with first-degree relatives affected by thyroid dis-
ease experienced an earlier onset of lithium-induced
hypothyroidism.7 It has been suggested that even mild
thyroid dysfunction may be associated with impaired
cognition, mood and response to psychotropic medica-
tion; it is therefore important to define subjects at high
risk for developing hypothyroidism so that they can be
followed with particular attention.8–10

With the exception of hypothyroidism, differences
between the sexes in lithium side effects have not been
systematically studied. Thus, the purpose of this study
was to assess the side effects of lithium treatment as a
function of sex and to identify factors that are predic-
tive of developing hypothyroidism.

Methods

The study population consisted of 22 men and 38
women outpatients with bipolar disorder, type I. All
patients provided informed written consent for partici-
pation. Patients were screened for diagnosis using the
French version of the “Diagnosis Interview for Genetic
Studies,” a clinical interview constructed for the assess-
ment of major mood and psychotic disorders and their
spectrum conditions.11 We then used a list of the 15
symptoms most frequently reported in the literature2,12

and the Vidal dictionary13 (used by most practitioners
in France) to interview patients who had been taking
lithium for at least 1 year about side effects they had
experienced (Table 1).

The clinical severity and biochemical abnormalities
associated with hypothyroidism vary greatly. We there-
fore took into account only overt hypothyroidism for

which patients were taking thyroid supplementation.
Chi-square tests were used to assess differences be-

tween men and women in terms of side effects. If the
sample size was too small to perform the chi-square test,
a p value for Fisher’s exact test was calculated. However,
only those groups of a size appropriate for statistical
analysis were compared. To investigate the relation
between hypothyroidism and risk factors, a linear re-
gression was performed with age, sex, duration of treat-
ment and weight gain as putative predictive factors.

Results

The mean age of the 22 men (36.7%) and 38 women
(63.3%) with bipolar disorder, type I, was 41.3 (stan-
dard deviation [SD] 12.8, range 19–75) years. At the
time of the interview, the mean duration of lithium
treatment was 6.9 (SD 6.5, range 1–26) years, and mean
blood lithium concentration was 0.74 (SD 0.11, range
0.6–1) mmol/L. Lithium treatment improved the
symptoms in all patients; only 8 received other con-
comitant medication.

The complaint most frequently reported in the side-
effects interview was polyuria–polydipsia syndrome,
which affected 36 (60%) of 60 patients (Table 2). It is
difficult to assess increases in fluid intake accurately
without a 24-hour urine volume measurement, but we
asked patients if they needed to get up during the
night to drink, urinate or both, and 36 (60%) of the 60
patients said they had to since beginning lithium treat-
ment. However, creatinine levels of these patients were
in the normal range.

Hypothyroidism (for which thyroid supplementa-
tion was required) was observed in 16 (27%) of the 60
patients, and 9 of these had a goiter. The mean time be-
tween the start of lithium treatment and diagnosis of
thyroid dysfunction was 7 (SD 4.53, range 1–14) years.

Men presented tremor more frequently than did
women (54% v. 26%, p < 0.05), but weight gain was
more frequent in women than in men (47% v. 18%, p <
0.05) as was hypothyroidism (37% v. 9%, p < 0.05). Der-
matological effects also were more frequent in women
(16% v. 9%), but this difference was not statistically
significant.

We carried out a linear regression with hypothy-
roidism as the dependent variable and age, sex, duration
of treatment and weight gain as independent variables.
The only independent variable that was significant for
predicting hypothyroidism was weight gain (> 5 kg) in



the first year of treatment (β = 0.38, t = 2.7, p < 0.01), and
there was a trend for age (β = 0.008, t = 1.7, p < 0.09).

Discussion

In this study, the side effects of lithium differed be-
tween men and women; men were more likely to exper-
ience tremor, whereas women were more likely to gain
weight and develop clinical hypothyroidism. Moreover,
the factor most predictive of hypothyroidism was
weight gain during the first year of treatment (weight
gain was not due to subclinical hypothyroidism).

As reported by others,14 our patients frequently experi-

enced polyuria–polydipsia syndrome. In addition,  there
were more dermatological effects reported by women
than men; although not statistically significant, this result
is consistent with the findings of Sarantidis and Waters.14

We observed overt hypothyroidism in 27% of the
patients in our sample. This is higher than the 8% to
20% reported in other studies.12,16 There may be several
reasons for this. First, definitions of clinical and sub-
clinical hypothyroidism may differ between studies.
Indeed, hypothyroidism is a graded phenomenon with
various degrees of clinical severity and biochemical
abnormalities. Patients with overt hypothyroidism
have abnormally low free thyroxin levels and high
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Table 1: Questionnaire about potential side effects of lithium treatment

When did you start this treatment? (to be filled in only if the subject has received lithium
treatment for at least 6 months)  __________________________________

Since you began this treatment, have you experienced any of the following:

Gastrointestinal symptoms?

If yes, please specify: nausea, vomiting, diarrhea? ___________________________

Impairment in psychic functioning?

If yes, please specify: sleepiness, lethargy?  ________________________________

Neurologic symptoms?

If yes, please specify: tremor, dizziness?  __________________________________

Muscular symptoms, such as muscle weakness?  _________________________________

Weight gain?

If yes, please specify: Weight before treatment:  ____________
Current weight:  _____________

Did you receive any other medication during this period?

If yes, which?  ______________________________________________________

Thyroid problems?

If yes, please specify:

Goiter alone? Date and circumstances of diagnosis: _________________________ 
_________________________________________

Hypothyroidism? With associated goiter? Date and circumstances of diagnosis:  
__________________________________

Has this hypothyroidism required hormonal substitution treatment? ___________
If yes, since when? ________________________

Hyperthyroidism? __________________________________

Abnormal blood test results? If yes, please specify _______________________________

An increase in fluid intake and the need to urinate during the day? ___________________

If yes, how many liters of fluid do you drink each day? _______________________

Do you need to get up during the night to drink or urinate?  __________________

Dermatologic effects?

If yes, please specify: acne, psoriasis:  _____________________________________

Do these dermatologic effects require treatment?  ___________________________

Sexual problems?  __________________________________________________________

Last serum lithium concentration measured on:  __________________________________
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concentrations of thyroid stimulating hormone. In ad-
dition, overt hypothyroidism is usually, but not al-
ways, associated with symptoms.12 In our sample, we
considered only those patients who required thyroid
supplementation as having overt hypothyroidism. The
hormone substitute was prescribed by another physi-
cian, independent of the psychiatrist.

Another possible explanation for the high incidence
of hypothyroidism in our group, is the well-established
observation that the rate of thyroid dysfunction is high
in the southwest of France, particularly in the Pyrenees
area where some of our patients lived.

Transbol et al17 suggested that the risk of developing
lithium-induced hypothyroidism increases with the
duration of treatment. The mean duration of lithium
treatment for our sample was relatively long, at 6.9
years. However, in this study, the duration of treat-
ment was not associated with an increase in the risk of
developing hypothyroidism.

We investigated weight gain during the first year of
treatment only because weight generally increases with
age and because rapid weight gain is a symptom of
hypothyroidism. People who rapidly gained weight at
the beginning of lithium treatment seemed to have a
higher risk of developing hypothyroidism.

Although more women than men developed hypo-
thyroidism in our sample , the factor most predictive of
hypothyroidism was not sex, but weight gain. This is
the first study to consider this parameter as a predictor
of hypothyroidism and suggests that psychiatrists
should monitor body weight changes during treatment
and consider thyroid dysfunction as a possible side ef-
fect of lithium if a patient starts to gain weight during
treatment.
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Table 2: Side effects of lithium therapy reported by patients
with bipolar disorder

No. (and %) of patients

Side effect

Women,
n = 38

Men,
n = 22

Total,
n = 60

Polyuria–polydipsia 24 (63)x 12 (54)x 36  (60)
Tremor 10 (26)* 12 (54)* 22  (37)
Weight gain (at least
   5 kg) during the first
   year of treatment 18 (47)* 4 (18)* 22  (37)
Thyroid disorders

Hypothyroidism
Goiter
Hyperthyroidism

14
8
0

(37)*
(21)x

2
1
0

  (9)*
(4.5)x

16
9
0

 (27)
 (15)

Dermatologic effects
Acne (onset or
   worsening)
Psoriasis

5
1

(13)
(2.6)x

2
0

  (9)
x

7
1

(11.7)
  (1.7)

Gastrointestinal
   effects 1 (2.6) 1 (4.5) 2   (3.3)
Cognitive effects 2 (5.2) 0 2   (3.3)
Muscular weakness 1 (2.6) 0 1   (1.7)
Blood test
   abnormalities 0 0 0
Sexual dysfunction 0 0 0

*Fisher’s exact test, p < 0.05.


