Low Serum Folate Levels as a Risk Factor for Depressive
Mood in Patients With Chronic Epilepsy
This study takes into consideration whether low serum folate levels may
contribute to depressive mood in patients with chronic epilepsy. The serum folate
levels and the score on the Self-Rating Depression Scale (SDS) were examined
in 46 patients with chronic epilepsy. Patients with a score indicating at least minor
depression on the SDS had a significantly lower serum folate level than patients
with a normal score on SDS. There was a significant negative correlation between
the serum folate levels and the SDS score. A serum folate level below 7.5 ng/ml
was significantly associated with a pathological score on SDS. Because a serum
folate level of 7.5 ng/ml is in the normal range for many laboratories, further
studies using total plasma homocysteine as a sensitive measure of functional
folate deficiency are required to elucidate the impact offolate metabolism on
depressive mood in patients with chronic epilepsy.
(The Journalof Neuropsychiatry and Clinical Neurosciences 2003; 15:64-66)
ore than 60% of patients with chronic epilepsy have a history of
Minterictaldepressive spectrum disorders.1 An increased number of stressfullife
events, poor adjustment to seizures, and financialstress have been shown to
predict increased depression.2 But the frequency of interictaldepression in
community-based patients with epilepsy has been found to be greater than in a3
nonepileptic control population with similar socioeconomic and disability levels.
This signifies that depression in patients with epilepsy is more than a nonspecific
reaction to a chronic disability. Folate deficiency may be a cause of depression4 in
psychiatric patients.
Patients with epilepsy have a lower folate serum level than
controlsubjects.5 The reduction in6serum folate is associated with the induction of
enzymes by antiepilep-tic drugs. We investigated in this study whether folate
deficiency or even serum folate levels in the lower nor-malrange may contribute to
depressive mood in patients with chronic epilepsy.
METHODS
In this study, we examined the data that were obtained in a multimodal therapymonitoring performed in a specialized epilepsy ward from January 2000 to July
2001. For most of the patients, the indication for ward admission was the need for
intensive therapeutic drug monitoring while changing their antiepileptic medication. For patients who were readmitted to our ward during this period, data for only
their first visit were included in this study. In patients with interictal "schizophrenialike" psychosis
of epilepsy, a concomitant dysphoric disorder can usually be
documented7 that may have another origin than depression in other patients with
epilepsy, and therefore we excluded patients with a history of interictalpsychosis
from the study.
We analyzed the serum folate levels and the score on the Self-Rating
Depression Scale (SDS)8 in 46 patients with chronic epilepsy without a history of
interictal psychosis. Patients who were not able to answer the SDS because of
reading disability or intellectual disability (IQ<70) were excluded from the study as
well.
The serum folate level was obtained as a part of the routine blood investigation
on the first morning after admittance. The normal range of folate levels for our
laboratory is 3.5 to 16.1 ng/ml. We divided this normal range into three equal
parts. Serum folate levels from 3.5 ng/mlto 7.7 ng/mlwere considered to be in the
low normal range; levels from 7.8 ng/ml to 11.9 ng/ml in the medium normal
range; and levels from 12.0 ng/ml to 16.1 ng/mlin the high normalrange.
The SDS was administered at the end of a neuropsy-chological screening
battery about two hours later on the same day. On the SDS, a score of more than
50 is considered pathological. Scores between 50 and
60 are taken to suggest
minor depression, scores above 70, major depression.9
Statistical analyses were performed with two-tailed t-tests for unrelated samples
and with the chi-square test.

RESULTS
On average, the patients were 40.2 years old (SD= 12.6); 23 patients were male,
23 female. At the beginning of their epileptic seizures, they were 14.4 years old on
the average (SD= 13.3). The mean duration of disease was 25.8 years (SD =
12.9). The most frequent type of epilepsy was focal symptomatic epilepsy with
complex focal seizures (for all epileptologic diagnoses, see Table 1). The
frequency of seizures ranged from three generalized tonic-clonic seizures per
year to five complex partial seizures per day.
In all, 29 patients (63%) had a score indicating at least minor depression on the
SDS. The three most frequent complaints among patients with pathological
scores on the SDS were lack of hope, lack of life satisfaction, and difficulty in
making decisions.
Serum folate level in patients with depressive mood was 6.23 ng/ml(SD= 3.36).
In patients with a normal SDS score, the serum folate level was 8.72 ng/ml (SD =
3.3). This difference was significant (t = 2.385, df = 29,17, P< 0.05). There was a
significant negative correlation between serum folate level and SDS score (r = 1
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0.37; t = -2.64, df = 44, P<0.02; see Figure 1). Folate serum level was below the
normal range limit of our
laboratory in 10 patients (21.7%), of whom 9 (90%) had
a pathological score on SDS. Of the remaining 36 patients, 21 had a low normal
folate level, 9 a medium normal folate level, and 6 a high folate level. Fifteen
(71.4%) of the patients with low normal folate level but only 2 (22.2%) of the
patients with medium normal fo-late level and 3 (50%) of the patients with high
normal folate level had a pathological score on the SDS. This association of low
normal folate serum levels with
TABLE 1.
Number of epileptological diagnoses in 46 patients with chronic
epilepsy
Diagnosis
No. of Patients
Focal symptomatic epilepsy with complex
focalseizures
36
Generalized idiopathic epilepsy 5
Other generalized epilepsy
2
Epilepsy with signs of focal and generalized seizures
Unclassified epilepsy
1

2

FIGURE 1. Correlation between serum folate level and score on the SelfRating Depression Scale (SDS); r = - 0.3699.
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pathological scores on SDS was significant (v2 = 6.27, df = 2, P<0.05).
DISCUSSION
About 6010 different variables have been examined in relation to depression in
epilepsy. Although there is a vast literature on the role of the hippocampus or of
temporal lobe lesions in the etiology of interictal depression, the effect of folate
deficiency on mood and cognitive functioning has rarely been discussed in the
last decade. Nevertheless, 90% of our patients with folate deficiency had a
pathological score on the SDS. We found a significant negative correlation
between serum folate levels and scores on SDS. However, this correlation was
weak, which did not surprise us because all patients were under anticonvulsant
medication. Nearly every11antiepilep-tic drug can cause negative or positive
psychotropic side effects, which may play an important role as confounding
factors in our study. Folate deficiency may be caused by alcohol abuse. However,
in our sample of patients only three had a history of alcohol addiction and only
one of them was still consuming alcoholic drinks, so the influence of alcohol
abuse on the results of our study may be small.
Even a serum folate level in the lower third of the normalrange seems to be a
risk factor for depressive mood in our group of patients. Since this level is higher
than the limit of folate deficiency in the normal population, we suppose that
patients with chronic epilepsy may have an alteration in the folate metabolism or
that their need for folate is underestimated. Seizures may cause a folate
deficiency in the brain. In animal experiments,
brain folate levels were consistently
and significantly lowered after a seizure.12
By use of totalplasma homocysteine as a sensitive measure of functional folate
deficiency, a biological
subgroup of depression has been identified in patients
have been
without epilepsy.13 Elevated plasma concentrations of ho-mocysteine
described in patients under antiepileptic drug treatment,14,15 but no screening for
psychiatric morbidity was performed in these studies. Further studies concerning
totalplasma homocysteine in patients with chronic epilepsy and interictal depres-
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sive spectrum disorders are thus needed to elucidate the impact of folate
metabolism on depressive mood in patients with chronic epileps
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