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To date, no community study has examined the psychiatric aspects and or sequelae of Lyme disease (LD) among
children. As part of a community epidemiologic study of psychiatric disorders among children ages 9 through 17
in a Lyme endemic county, parents were asked whether their child had ever been diagnosed as having LD, and
10.1% (36,/357) responded yes to the LD question. Of the 36, 29 also agreed to take part in 4 follow-up interview.
Sixteen of the 29 children had had physician-diagnosed LD as well as either an erythema migrans rash or a positive
serology. Fifieen of these 16 received treatment within 1 month of symptom onset; none of these |5 children were
symplomatic longer than 4 months. Only one child had physical symptoms at the time of the interview; she was
not treated until 4 months after symptom onset. This child experienced S years of intermittent arthritis, cognitive
deficits, emotional problems, severe fatigue, and a deterioration in school performance. Courses of oral antibiotics
were at first associated with a good response, followed by a resurgence of symptoms months later.

The lifetime prevalence of LD by history among children ages 9 through 17 in an endemic area may be at least

d

44.8/1000. In general, when LD is diagnosed early, it responds well to

may lead to a chronic course.
INTRODUCTION

Lyme disease, a multisystem illncss caused by the spi-
rochete Borrelia (B.) burgdorferi, can cause neuropsychi-
atric problems {1). In adults with neurologic Lyme discase
common psychiatric problems include memory loss, word
finding problems, depression, mood lability, and irritabil-
ity. Paranoia, mania, schizophrenia-like states, and anxicty
disorders may also occur (2).

Less is known about the neuropsychiatric profile of Lyme
disease in children. Published case reports have associated
Lyme disease with anorcxia nervosa (3) and, in older teen-
agers, with obsessive compulsive disorder (2, 4), panic dis-
order (2) pem)nallly changes w1|h aphasm and apraxla (5),
and a In the lat-
ter case, B. burgdorferi was lso]aled from the Luubmspmal
fluid (CSF) of a 19-year-old boy with no prior psychiatric
history; the psychotic disorder resolved with antibiotic
treatment.

Two studies have looked at children with late-stage Lyme
disease. In one study of 46 children with Lyme arthritis,
10 children (22%) had had aseptic meningitis or facial palsy
(7). In another study (8) of 96 seropositive children ages 3
through 19, who presented with new neurologic symptoms,
the two most frequent features were headaches (71%) and
behavioral or mood changes (38%). Listlessness, irritabil-
ity, malaise, and decreased interest in play were common
among preschoolers, while emotional lability was more
common among school-age children.

Current studies are limited by sampling bias and the ab-
sence of standardized measures of psychiatric morbidity. In
addition, because the published studies focused on late-stage
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Delayed di an

Lyme disease, n is not known whether early Lyme disease
is also d with psychiatric probl

In this uudy. two questions were addressed First, by
history, what is the lifetime prevatence of Lyme disease
among children ages 9 through 17 in a Lyme endemic area?
Second, what is the frequency of psychiatric disorders among
children with carefully defined Lyme disease?

METHODS

In 1992, as part of a Nationa! Institute of Mental Health
(NIHM) Collaborative study, probability samples of chil-
dren ages 9 through 17 years and their parents (usually the
mother) were interviewed at one of four sites across the
United States. The purpose of the study (MECA Study)
(Lahey et al., unpublished manuscript) was to assess meth-
ods for use in psychiatric epidemiologic surveys of child
and adolescent populations and the feasibility of carrying
out such studies in the community for a national study. The
data used in the present report were gathercd from the New
York State Psychiatric Institute/Columbia University Site
(n = 357). Randomly selected children and their parents
were drawn from households in 15 randomly selected com-
munitics in Westchester County, New York. The sample is

of the of W County. The
2 hour interview consisted of a standardized psychiatric di-
agnostic assessment  (the  NIMH-Diagnostic Interview
Schedule for Children (DISC), Version 2.3) (9) and a
schedule that collected demographic data as well as data on
medical and mental health service utilization and risk fac-
tors for childhood psychopathology. In general, the DISC
asks about the behavior and mood of the child during the
6 month period prior to the interview. All interviews were
conducted by trained lay interviewers.

As part of the health history, the following two questions
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were asked of the parent: “Has your child ever been di-
agnosed as having Lyme disease?” and “Would you be
WIIlmg to be d by a i in inter-
viewing children who have had Lyme disease and those
who have not had Lyme disease?” Affirmative answers to
both questions led to a telephone follow-up interview to
explore further the diagnosis of Lyme disease.

RESULTS

In this study, 357 households participated. The racial
composition of the children in this sample was mixed: 74.6%
white, 17.5% black, and 7.9% other; 52% of the children
were male, and 48% were female. These percentages pro-
portionately reflect the racial and gender distribution of
‘Westchester County.

Thirty-six of the 357 children’s parents (10.1%) reported
that the child had been diagnosed as having had Lyme dis-
ease. In the Northern Westchester communities, 27 of the
130 parents (20.8%) reported a past history of Lyme dis-
ease in the child. Of the 36 children in the total sample
with a history of Lyme disease, the mean age was 13.2
(range 9 to 17). Half were female und half were male.

Of the 36 households in which the child had had the di-
agnosis of presumed Lyme disease, 29 (81%) of the parents.
allowed us to conduct a follow-up telephone interview. We
used the following criteria for Lyme disease to confirm the
diagnosis: (a) history of exposure to a Lyme endemic area;
(b) physician-diagnosed Lyme disease; and either (c) a phy-
sician-diagnosed erythema migrans rash or (d) serologic
evidence of Lyme discase with at least one sign/symptom
of systemic illness. All of the children in our sample met
the first of these criteria because they resided in West-
chester County. Using the remaining criterta (b through d),
16 of the 29 follow-up interviews led to a confirmed di-
agnosis of Lyme disease. Of the 13 patients who were not
included in our confirmed cases, seven had never had Lyme
disease (e.g., treated for tick bite but never symptomatic)
and five had had signs and symptoms suggcstive of Lyme
disease but they had not had an erythema migrans rash or
positive serologic tests.

Of the 16 children with a history of confirmed Lyme dis-
case, the median duration of illnéss was 24 days (range: 3
days to 5 years). Fifteen out of 16 youths had been treated
within 1 month of symptom onset. Three received IV an-
tibiotics. These three children missed between 2 and 6 weeks
of school, Only one child was symptomatic at the time of
the follow-up nterview. This child began treatment 4 months.
after symptom onset. Although none of the other children
had illness that extended beyond 4 months, this child's course
was chronic. She experienced 5 years of intermittent ar-
thritis with swollen knees, memory loss, scvere fatigue,
paresthesias, headaches, mood swings, depression, irrita-
bility, poor cencentration, and poor school performance.
She had received several courses of antibiotics over the 5
year period (a total of 11 months of oral and 1 menth of
1V), with an initial good response during each course fol-
lowed months later by a resurgence of symptoms. On the
DISC, she received a curcent diagnosis of major depres-

sion.

Of the 16 children who had had confirmed Lyme disease,
five were diagnosed as having a current psychiatric disorder
on the DISC. The diagnoses include oppositional defiant
disorder (twe children), agoraphobia (two children), social
phobia (two children), attention deficit hyperactivity dis-
order (one child), TIC disorder (one child), and major
depression (one child).
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DISCUSSION

Several findings emerge from this study. First, Lyme dis-
case is a frequently diagnosed condition among children in
Westchester County. In this study, 1 in 10 of the parents
trom Westchester County reported that their child had been
diagnosed with Lyme discase at some point. Second, in this
study, all but one of the 16 confirmed Lyme cases had re-
ceived antibiotic treatment within 1 month of symptom on-
set. Clearly, in this endemic area, parents seem alcrt to the
symptoms of Lyme disease and rapidly seek treatment for
their children, Third, this study suggests that in most cases,
if treated early, Lyme disease in children is x4 benign illness
with no long-term sequetae.

Using restrictive criteria for the diagnosis of Lyme dis-
case to evaluate putative cases, this study suggests that the
frequency of a history of Lyme disease among children ages
9 through 17 in Westchester County may be at lcast 44.8/
1000. These criteria are restrictive in that confirmation of
the diagnosis required cither a physician-diagnosed ery~
thema migrans rash or positive serologic tests and at least
one systemic symptom. It is well known that the rash is
only recalled in about two-thirds of the cases and that cur-
rently available serologic tests are not always reliable (10).
For epidemiologic purposcs, such restrictiveness is useful
in order to ensure diagnostic conformity but limited in that
the prevalence of Lyme disease will be underestimated.

The one persistently symptomatic child, diagnosed at age
12 with Lyme disease, had not been treated until 4 months
after symptom onsct. A chronic illness may have been pre-
vented had she been treated carlier, as was the case with
all of the other children in this study. Her fluctuating symp-
tom profile was associated with severe pain, concentration
problems, a deterioration in academic performance, jrrita-
bility, and major depression. As reported among children
with neurologic Lyme disease (8), behavioral and mood
disturbances can be part of the Lyme disease profile. Psy-
chiatric disturbances may be a secondary reaction to having
a serious iltness or a primary reaction induced directly or
indircetly by the infection itself. Borrelia burgdorferi may
initiatc an immune reaction directed specifically against
neural tissue (11) or it may tngger nonspecific inflamma-
tory resp that cause ic symptoms (12).
The immune response may femain active becausc B. birg-
dorferi antigens are still present or because an autoimmune
process has been triggered against host tissue. Because of
the combination of articular and psychiatric symptoms and
the good response to antibiotics (although temporary), it is
likely that this girl’s symptoms werc due to persistent in-
fection.

The limitations of this study need to be rccognized. First,
the diagnosis of Lyme disease was made based on infor-
mation supplied by the parent. Biased or incorrect recall
about symptoms or serologic tests may have influenced the
results of this study. However, it should be noted that in-
formation about the one persistently symptomatic child was
confirmed by discussion with the child’s treating physician.
Second, because our research found that in the majority of
cases Lyme disease was recognized and treated promptly,
our study conclusions must be limited to children with carly
Lyme disease; i.e., the favorable results of early adminis-
tered treatment in our study should not be generalized to
children with tater-stage illness. The troubling course of the
one persistently symptornatic child suggests that more re-
scarch needs to be conducted on the diagnosis, treatment,
and pathophysiology of late-stage Lyme disease. Third, be-
cause only one of the 16 confirmed cases displayed phys-
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ical symptoms of Lyme disease during the 6 month period
covered by the DISC intervicw, no conclusions can be drawn
about the frequency of psychiatric disorders among chil-
dren with currently active Lyme disease.

In conclusion, childhood Lyme disease when treated early
appears to be associated with good outcome. When treal-
ment is delayed, a chronic, relapsing iliness may emerge
associated with disabling physical, cognitive. and emo-
tional sequelae.

This wark was supported by the New York State Prychiatric Insti-
tute/Columbia University Site of the MECA Program through Grant
U01-MH46718 from the National Institute of Mental Health

Reprint requesis: Brian A. Fallon, M.D., The New York State Psy-
chiatnc Institute, 722 West 168th Strect. New York, New York 10032

REFERENCES

1. Logigian EL. Kuplan RE, Steere AC. Chronic ncurologic man-
ifestations of Lyme disease. N. Engl. J. Med. 323:1438 1444,
1990,

Fallon BA, Nields JA. Lyme Discasc: A ncuropsychiatric illness.
Am. J. Psychiatry 151:1571-1583, 1994

Pachner AR, Duray P, Steere AC. Central nervous system man-
ifestations of Lyme disease. Arch. Neurol. 46:790-795, 1989,

w

w

I~}

Journal of Spirochetal and Tick-Borne Diseases, Vol. 1, No. 4

4. Fallon BA, Schwartzberg M, Bransfield R, Zimmerman B, Scott
A, Weber CA, Licbowits. MR. Late stage ncusopsychiatric Lyme
discase: Differential diagnosis and treatment. Psychosomatics (in
ress,
Broderick IP. Sandok BA. Merta §.F. Focal encephalitis in a young
woman 6 years after the onsct of Lyme disease: Tertiary Lyme
disease? Mayo Clin. Proc. 62:313-316. 1987.
Plister HW, Preac-Mursic V, Wilske B, Ricder G. Forderreuther
S, Schmidt S, Kapfhammer HP. Catatonic syndrome in acutc sc-
vere cncgphalms due to Borrelia burgdorfed nfection. Neurol-
ogy 4 35,
Srer IS aylor E, Steere AC. The long term course of Lyme
artbritis in children. N. Lingl. J. Med. 325:159, 1991
. Belman AL, Iyer M, Coylc PK, Dattwyler R. Neurologic man-
ifestations in children with North American Lyme disease. Neu-
rology 43:2609-2614, 1993,
Jensen P, Rober M, Fisher P. et al. Test-retest rcli b:]u) of the
Diagoostic Interview Schedule for Children (DISC 2.1): Parent,
child and combined algorithms. Arch. Gen. Psychiatry (in press)
Bakken LL, Casc KL, Callister SM, Bourdeau NI, Schell RE.
Performance of 45 laboratories participating in a proficiency test-
ing program from Lyme discase serology, JAMA 268:891-895,
1952,

=N

© o~

b

Sigal LI, Tanm AH. Lyme discasc patients” serum contains [gM.
antibodics to Borrelia burgdorferi hat cross react with neuronal
antigens. Neurology 38:1439-1442, 1988

Halperin JJ, Heyes MP. Neuroactive kynurenines in Lyme bor-
reliosis. Neurology 42:43-50, 1992,



