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PREFACE

The Rand Health Insurance Experiment (HIE), funded by a grant
from the U.S. Department of Health and Human Services, is a large-
scale social experiment designed to assess how varying a patient’s cost
of health services affects his or her use of services, quality of care,
patient satisfaction, and health status. It is also designed to study
how the provision of services in either the fee-for-service system or a
prepaid group practice affects those same variables.! This monograph
describes the enrollment results of the child health portion of the
experiment, with particular attention to febrile and epileptic seizure
disorders.

A total of 7708 people in 2756 families were enrolled in the experi-
ment in six sites across the United States: Dayton, Ohio; Seattle,
Washington; Fitchburg, Massachusetts; Franklin County, Massa-
chusetts; Charleston, South Carolina; and Georgetown County, South
Carolina. The sites were chosen to represent the four census regions of
the country and an urban-rural mix, and to reflect variation in the
amount of stress on the ambulatory medical care system (in terms of
long or short delay for new and return appointments).

Families were enrolled in the HIE for either 3 or 5 years (approxi-
mately 70 and 30 percent, respectively). Low-income families were
oversampled. Eligibility for participation in the HIE was broad; ineli-
gible persons were mainly heads of households 61 years of age and
older at the time of enrollment, members of the military, people con-
fined to various institutions, and people eligible for Medicare. When
families were enrolled, they agreed to assign their own health insur-
ance benefits (if they were previously covered) to the HIE for the du-
ration of their enrollment. Their policies were kept in force so that the
families could return to them at the end of their participation. For
persons who had not been previously insured, a policy was purchased
during the HIE; it was assumable by the family at the end of the
experiment.

"The families were assigned to one of several insurance plans that
differ either in the amount of cost sharing required each year or in the
system from which medical services were obtained. For this purpose,

IThe experimental design for estimating the effects of insurance on the demand for
medical or dental care was first described by Newhouse (1974a, b) and most recently by
Newhouse et al. (1981). The structure of the experiment as it relates to covered services
and rules of operation can be found in Clasquin and Brown (1977).
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v SEIZURE DISORDERS

an unbiased allocation model (described in Morris, 1979) was used to
ensure that the assortment of families in each plan closely resembled
that in every other plan in terms of 24 different demographic and
socioeconomic variables. The experimental plans were as follows:

One plan in which care was free to the family (i.e., 0-percent
coinsurance).

Three plans with 25-percent coinsurance (i.e., the family paid
25 percent of its medical bills).

Three plans with 50-percent coinsurance for dental and outpa-
tient mental health services and 25-percent coinsurance for all
other services (the “25/50” plans).

Three plans with 50-percent coinsurance.

Three plans with 95-percent coinsurance (which approximates
an income-related catastrophic insurance plan).

One plan with 95-percent coinsurance on outpatient medical
or dental expenditures up to a maximum out-of-pocket expend-
iture of $150 per individual ($450 per family) per year and no
coinsurance above that; all inpatient care was free on this
plan, which is referred to as the “individual deductible” plan.

One plan that assigned some Seattle participants to a prepaid
medical group practice, Group Health Cooperative of Puget
Sound, or GHC. Families were reimbursed 5 percent (95-per-
cent coinsurance) for services required outside the GHC that
were available (with no cost sharing) at the GHC.

An additional plan (a control group) that consisted of a random
sample of people who were already members of the GHC at the
time the HIE began in Seattle and who also met HIE eligibili-
ty requirements.

All plans except the first one and the last three had a ceiling on
annual out-of-pocket expenditures by the family amounting to 5, 10,
or 15 percent of annual family income. This maximum dollar expendi-
ture (MDE) per year per family was $1000 for the 50- and 95-percent
coinsurance plans ($750 for the 25-percent plans in some sites and
years). All plans had an identical, very comprehensive benefits pack-
age that covered all ambulatory and inpatient medical care, preven-
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tive services, dental restorative and preventive services except or-
thodontia, prescription drugs, certain over-the-counter drugs, most
supplies and durable medical equipment, psychiatric and psychologi-
cal services, and almost all other personal medical services, including
those delivered by chiropractors and Christian Science healers.

During the HIE, data were collected on demographic and socioeco-
nomic variables, health status, use of health services, satisfaction
with and attitudes toward health care, and types of providers seen.
The sources of data included baseline interviews before enrollment,
parent-completed Medical History Questionnaires, medical screening
examinations,? and claims submitted (chiefly by providers) for
reimbursement for services rendered.

Comprehensive assessment of each child’s health status occurred
upon enrolling and leaving the experiment. In addition, certain
health data were collected annually during the enrollment period.
As noted, a major HIE objective is to assess the effects of varying
the cost of health services on the health status of individuals sampled
from a general population. To this end, reliable, valid, and under-
standable measures were specially developed or adapted to enable us
to detect small but meaningful changes in the health status of enrol-
lees.

HIE enrollment began in 1974, and the enrollment period ended for
the last site in 1982. Enrollment data concerning health status in all
six sites are available and reported herein, but longitudinal (experi-
mental) data are not completely available as of this writing.

This report series (R-2898-HHS) accompanies Rand report R-2262-
HHS, which has the series title Conceptualization and Measurement of
Physiologic Health for Adults. The volumes that constitute R-2262-
HHS cover a wide variety of diseases and organ system defects, such
as eyesight and hearing problems, cardiovascular and bronchopulmo-
nary diseases (e.g., hypertension, chronic obstructive pulmonary dis-
ease), and surgery-related conditions (e.g., hernia, varicose veins).
The R-2898-HHS series includes diverse conditions as well, such as
middle ear disease, atopic disorders, and anemia. These and other dis-
orders (see the list at the end of the Preface) are all used to measure
physiologic health, one of several conceptually distinct dimensions of
health status defined for the HIE.

These disease-specific volumes detail the suitability of these condi-
tions as health status measures for the HIE, discuss important mea-
surement issues, describe HIE techniques for determining the
prevalence and personal impact of the conditions, give HIE enroll-

2Smith et al. (1978) give a detailed description of all aspects of tests and procedures
carried out in the enrollment and exit screening examination.
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ment results, and outline the disease-specific criteria for quality-of-
care analyses for the HIE. These volumes report on enrollees aged 13
years and younger. They follow the general outline of the adult health
status series (R-2262-HHS).

Three other dimensions of health status—physical, mental, and so-
cial health—have been defined for the HIE, as has an integrative
measure—general health perceptions. These measures were initially
described in the eight volumes of R-1987-HEW, which has the series
title Conceptualization and Measurement of Health for Adults in the
Health Insurance Study. More recent treatments of these health con-
cepts can be found in R-2551-HHS, Construction and Scoring of Ag-
gregate Functional Status Indexes (Vols. I and II); R-2737-HHS,
Refinements in the Measurement of Mental Health for Adults in the
Health Insurance Study; R-2937-HHS, The Quantification of Social
Contacts and Resources; and R-2711-HHS, Measuring Health Percep-
tions in the Health Insurance Experiment. Measurement of these same
health status dimensions for children and youths (i.e., enrollees under
age 14) was discussed in R-2313-HEW, Conceptualization and Mea-
surement of Health for Children in the Health Insurance Study.
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Diseases AND ConDITIONS FOR HEALTH STATUS
AND QUALITY-OF-CARE MEASUREMENT

Applicable Age Group

Diseases and Conditions 0-4 Years 5-13 Years 14+ Years

Acne
Aneria X X
Angina pectoris and selected electrocardio-
graphic abnormalities
Asthma
Cancer X
Chronic airway obstruction and shortness
of breath
Colds
Congestive heart failure
Convulsions
Dental conditions
Diabetes mellitus
Eczema
Enuresis (bedwetting)
Growth and development disorders
Hay fever
Hearing disorders
Hemorrhoids
Hernia
Hypercholesterolemia (high cholesterol)
Hypertension
Hyperthyroidism and hypothyroidism
Joint disorders
Lead poisoning X
Otitis media (middle ear infection) X
Stomach pain and peptic ulcer disease
Urinary tract infection
Varicose veins
Vision disorders
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SUMMARY

INTRODUCTION AND DISEASE DEFINITION

A seizure is defined as the outward, clinical expression of a sudden,
excessive discharge of neurons in the brain cortex resulting in an al-
most instantaneous disturbance of sensation, loss of consciousness, or
convulsive movements. The two main types of seizure disorders are
febrile seizures (which accompany a sudden elevation of body temper-
ature) and nonfebrile seizures (otherwise known as epilepsy).

The Rand Health Insurance Experiment (HIE) will use data on the
presence and adverse conscquences of these seizure disorders in chil-
dren to investigate the effect of different levels of health insurance on
the quality of medical care and health status. Febrile seizures were
selected for intensive study because they are fairly prevalent among
young children and because they can have disruptive effects on the
lives of children and their parents. Epilepsy, although considerably
less widespread than febrile seizures, is a far more serious condition,
but it can almost always be treated and controlled successfully.

Febrile seizures almost always occur in children under 7 years of
age; they have a genetic component and may appear slightly more
frequently among boys than girls. As a general rule, children “grow
out of” febrile seizures; only 10 percent or so of children who suffer
one such event will have recurrent seizures, although they may
become somewhat more susceptible to epileptic seizures.

Epileptic or nonfebrile seizures are of two main types: partial (or
focal) and generalized. They can manifest themselves as changes in
consciousness, abnormal sensory experiences, disordered motor activi-
ties, or disturbances of intellectual or behavioral functions. When
nonfebrile seizures become recurrent, the person is said to have epi-
lepsy. A genetic factor may be present in epilepsy, in that a person
may inherit a propensity to respond to various forms of stimulation in
this way. Such seizures can also be attributed to acquired character-
istics or other factors such as head trauma. Boys have a greater ten-
dency than girls to be so afflicted, but the occurrence of epileptic
seizures does not taper off with age to the same degree as that of
febrile seizures.
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PREVALENCE AND IMPACT OF SEIZURE
DISORDERS

The prevalence of febrile seizures among children up to about age
10 is roughly 2 to 5 percent, with differences depending on age, defini-
tion of disease, case ascertainment methods, and various population
factors. Death from febrile seizures is rare. The adverse effects of this
problem are largely those of fear and worry on the part of parents
regarding recurrence and development of epilepsy.

Immediate therapy takes the form of cooling the child, increasing
fluid intake, and bringing down the fever. In more severe cases (e.g.,
if meningitis is suspected), a variety of diagnostic tests are called for.
Prescribing anticonvulsant medications is a controversial step, be-
cause there is no evidence that such therapy prevents epilepsy al-
though it may help prevent recurrences of febrile seizures.

Although estimates of the prevalence of epilepsy vary depending on
disease definition, case detection techniques, sample sizes, and other
factors, the most extensive data base suggests that the prevalence of
epilepsy is about 0.3 to 2.0 percent for children 0 to 19 years of age.
Epilepsy is generally believed to be associated with premature death,
and the earlier the age of onset, the higher the relationship with early
death. Probably as many as one-third of epileptics suffer more than
minimal ill effects, such as being limited in their daily activities or
confined to home or an institution. Although some epileptics will have
disturbed social and familial relationships and reduced scholastic
achievement, it is generally believed that the 1Qs of noninstitutional-
ized epileptics are comparable to those of the normal population. Typi-
cally, a child’s epilepsy causes a fair degree of psychological distress
for the parents, and the social stigma, fear, and superstition related to
epilepsy may occasion great suffering for the patient and the family.

Except in cases of severe generalized nonfebrile seizures, observa-
tion and protection from injury are the only steps required when an
epileptic child convulses. In the more serious events, an open alrway
must be maintained and the child placed in a supine position. Over
the long term, epilepsy is best controlled with use of anticonvulsant
medications; in some cases, after several seizure-free years, medica-
tions may be safely withdrawn. Surgery is a fairly drastic last resort
for selected patients when medications have been ineffective.

HEALTH INSURANCE EXPERIMENT METHODS

To estimate the prevalence of febrile and nonfebrile seizures among
children under 14 years of age, the HIE collected information from a
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Medical History Questionnaire (MHQ) completed by a parent (typical-
ly the mother). The MHQ Seizures battery included information about
whether the child had ever suffered one or more episodes of such sei-
zures, his or her medications history, and use of physician care. Two
versions of this battery were fielded, one in the first HIE site (Dayton,
Ohio) and the other in the remaining sites. Differences between the
two versions were substantial and are documented in the main text.
The remainder of this summary deals only with the non-Dayton sites.

At enrollment, the MHQ asked two questions to identify children
who had had febrile or nonfebrile seizures: (a) “Has this child ever had
a convulsion with a high fever?” and (b) “Has this child ever had a
convulsion, fit, or seizure without a high fever?” Children were la-
beled as having had only febrile seizures if the mother gave a positive
answer to (a) and a negative answer to (b); in contrast, children are
labeled as having had only epilepsy if the mother gave a negative
answer to (a) and a positive answer to (b). If the mother answered no
to both questions, she skipped out of the battery entirely; if she an-
swered yes to both questions, the child was labeled as having had both
types of seizures.

At exit, the HIE will classify children according to the enrollment
algorithms as above. Physician diagnoses recorded on insurance claim
forms submitted during the HIE are also used.

The battery also contained several questions pertaining to the ad-
verse effects of these ailments on the child and parent. Specifically,
we asked about the amount of pain or distress the child had suffered,
the amount of time the child had had to limit activities because of the
problem, and the number of days the child had had to spend in bed.
The first two questions refer to the previous 3 months, the last to the
previous 30 days. One question concerned the amount of worry the
parent had had in the previous 3 months about the child’s condition.
Finally, we also asked how many seizure episodes the child had suf-
fered in the past 3 months.

These questions will be used to assess the effects of differing levels
of health insurance on the health status of children with these disord-
ers. Generous health insurance might have both positive and negative
effects. More liberal insurance might be associated with better medi-
cal care technically (nore appropriate use and monitoring of anticon-
vulsant medications, for instance) and better “art” of care (more
successful reassurance about the prognosis of the condition, for exam-
ple). However, if increased generosity of insurance is associated with
more frequent physician visits, the child may come to be identified (at
least in the parent’s mind) as “convulsive” in circumstances in which
such a diagnosis is unwarranted. This might lead to undue mental
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distress for the child and the parents, excessive limits on the child’s
activities, or inappropriate use of drugs.

HEALTH INSURANCE EXPERIMENT ENROLLMENT
RESULTS

Among 2129 children ages 0 to 13 years in the non-Dayton sites on
whom MHQ data were complete, the prevalence of febrile-only sei-
zures was 2.9 percent (61 children). Fifteen children had had nonfeb-
rile-only seizures, for a prevalence rate of 0.7 percent; 2 of these
children had been diagnosed as epileptic by a physician. Another 10
children (0.5 percent) had had both types of seizures, and 3 had been
diagnosed as epileptic.

On the basis of several questions pertaining to the recency of the
last attack and use of medications, we classified the following percent-
ages of children as having an active seizure disorder: 37 percent of the
febrile-only children, 71 percent of the nonfebrile-only children, and
40 percent of children with both types of seizures.

Nonfebrile-only children were more likely than febrile-only to have
had relevant medications prescribed in the previous year and to be
taking them (21 and 13 percent, respectively). Children with both con-
ditions were the most likely to be taking such drugs (40 percent). A
larger percentage of nonfebrile-only than febrile-only children had
visited a physician in the past year (50 and 20 percent), although
children with both problems were intermediate (30 percent).

Febrile seizures were more common among girls than boys (3.1 ver-
sus 2.6 percent), and the expected tendency for febrile seizures to
disappear at older ages was observed. No child over age 7 who had
had only febrile seizures had had an attack in the previous 2 years.

The prevalence of epilepsy was very slightly higher among boys
than girls (1.3 and 1.1 percent). This finding was attributable largely
to the higher rate of epilepsy among younger boys than girls (ages 0 to
3), as the rates for youngsters over age 3 were identical (1.2 percent).

Among all children, parental worry was the most frequently re-
ported adverse consequence of a seizure disorder. Fifteen percent of
the parents of children with febrile-only seizures reported concern and
mental distress because of their child’s illness, as did 20 percent of the
parents with nonfebrile-only children and 40 percent of those with
children suffering from both conditions. With regard to pain and dis-
tress, 7 percent of the febrile-only children, 13 percent of the nonfeb-
rile-only children, and 20 percent of those with bath conditions were
described as having experienced at least a little of these symptoms
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within the previous 3 months. Only a small fraction of any of the
groups were described as having to restrict their activities or spend
time in bed because of the seizure disorder. Not unexpectedly, of
course, almost all of the harmful impacts of these conditions were
reported for children with active illnesses.

QUALITY OF CARE

The HIE has devised a set of criteria by which to test the hypothe-
ses regarding the relationship between insurance plan and quality of
care and health status. They are expressed in a form that assumes
quality of care has been good, and are based on HIE data sources such
as MHQs at exit, problem-oriented physicians’ services claim forms,
and pharmacy claim forms. Criteria regarding patient outcomes speci-
fy minimal levels of adverse effects such as activity limitations or
parental worry, and a level of control sufficient to ensure that the
child had not suffered an attack within the year before exit from the
HIE. Medical care process criteria involve elements of care such as
appropriate monitoring and testing if the child is on certain drugs and
selection of medications appropriate to the particular seizure disorder.
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Chapter 1

INTRODUCTION

A seizure! is defined as the outward, clinical expression of a sudden,
excessive discharge of neurons in a structurally normal or abnormal
brain cortex. This discharge results in an almost instantaneous
disturbance of sensation, loss of consciousness, or convulsive
movements (Adams, 1977). Two main classifications of seizure
disorders are discussed in the literature and in this monograph:
febrile seizures (which accompany an elevation of body temperature,
or fever) and nonfebrile (or epileptic) seizures. The former are
generally one-time or rare events and seldom signal any real danger
to the child. The latter, however, can herald underlying disturbances
with a more serious prognosis.

The Rand Health Insurance Experiment (HIE) will use data on the
presence and adverse consequences of seizures in children to investi-
gate the effect of different levels of health insurance on the quality of
medical care and health status. Febrile seizures were selected for in-
tensive study because they are fairly prevalent among young children
and because they can have disruptive effects on the lives of children
and their parents. Epilepsy, although less prevalent than febrile sei-
zures, is a far more serious condition; it can almost always be treated
with anticonvulsive medications.

Chapter 2 of this volume defines seizure disorders in children and
discusses approaches to and problems in measurement of these ill-
nesses. Chapter 3 describes why they were chosen for study, with at-
tention to response to medical care. The HIE methods for detecting
seizure disorders in its enrollees and for assessing their effects on HIE
participants are presented in Chapter 4. The experiment’s results
from enrollment measures are given in Chapter 5 for six HIE sites
(Dayton, Ohio; Seattle, Washington; Fitchburg, Massachusetts;
Franklin County, Massachusetts; Charleston, South Carolina; and
Georgetown County, South Carolina). The quality-of-care criteria for
seizure disorders are introduced in Chapter 6. A more detailed de-
scription of the important types of seizures is given in Appendix A.

The literature alternatively refers to seizure disorders as “convulsive” disorders. A
convulsion, however, is a specific type of seizure, with prominent, often generalized
manifestations. We use the mcre general term, seizure disorder, throughout this mono-
graph.
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Readers are referred to the Preface for more information on the design
of the HIE and on the overall strategy to assess changes in health
status and quality of care as a function of health insurance.



Chapter 2

DEFINITION AND MEASUREMENT ISSUES

FEBRILE SEIZURES

Definition

There is no universally accepted definition of febrile (fever) sei-
zures. In general they are seizures that appear in conjunction with a
sudden elevation in temperature, not accompanied by an acute neuro-
logical illness (Nelson and Ellenberg, 1978; Livingston et al.,, 1979a).
They are almost always associated with infection (e.g., tonsillitis, pha-
ryngitis, otitis media, pneumonia) (Nelson and Ellenberg, 1976). The
seizure commonly occurs as either the first symptom of illness or
within 24 hours of temperature elevation and seems to be related
more to a rapid rise in fever than to the absolute temperature (Len-
nox, 1949; Gorman and Snead, 1979). Between 2 and 5 percent of all
children from 6 months to 6 years of age will have febrile (fever) sei-
zures in the course of an acute illness. Few of them will have spon-
taneous seizures later in life.

A study conducted more than 30 years ago (Lennox, 1949) identified
three factors that predispose children to respond to fever with sei-
zures: sex (febrile seizures were twice as common among boys than
girls); heredity (45 percent of children with febrile seizures had a
family history of febrile seizures); and age (63 percent of the children
had their first febrile seizures before age 3). Later studies have found
an only slightly higher incidence of febrile seizures among boys (Van
den Berg and Yerushalmy, 1969; Hauser and Kurland, 1975). The
genetic link, however, has been confirmed. Schuman and Miller
(1966), in a study of nearly 4000 Michigan residents, determined that
there were indeed febrile-seizure-prone families and that the inci-
dence of febrile seizures in these families was much higher than pre-
dicted for the general population. Several studies have found that the
incidence among siblings of febrile-seizure children is much higher
than among control children and that the incidence is still higher if
one or both parents have had febrile seizures (Lessell et al., 1962; Van
den Berg and Yerushalmy, 1969; Metrakos and Metrakos, 1972). Fi-
nally, all studies agree that almost all simple febrile seizures occur in
children 6 years of age or younger.
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Febrile seizures are classified as simple or complex. Simple febrile
seizures (also called benign, pure, or uncomplicated) occur in two-
thirds of children with seizures and fever. They are diagnosed in
terms of the following criteria (Nelson and Ellenberg, 1976; Living-
ston et al., 1979a): duration of 10 or 15 minutes or less; nonfocal fea-
tures; negative family history of nonfebrile seizures; occurrence soon
after onset of fever; no clinical or laboratory evidence of cerebral in-
fection; and a normal EEG (electroencephalogram) after the child has
been afebrile for at least 10 days. Simple febrile seizures generally
occur in children between 9 and 23 months of age; they seldom occur
in children younger than 6 months and rarely in children over 6 years
of age. Thus, it is not surprising that children “grow out of” febrile
seizures (Chee, 1980). Only one-third of children who have simple feb-
rile seizures have another attack with a subsequent febrile illness,
but 10 percent have many recurrent seizures (British Medical Jour-
nal, 1981).

Complex seizures (also called epileptic seizures precipitated by fe-
ver, nonbenign, or severe) are characterized by prolonged convulsions
(longer than 15 minutes), focal seizures of any duration, more than
one seizure in 24 hours, initial occurrence more than 24 hours after
onset of fever, or EEG abnormalities such as those found in children
with nonfebrile seizures (Nelson and Ellenberg, 1978; Livingston et
al., 1979a). They may commence at any age and the seizures are more
likely to be recurrent than simple febrile seizures, with lowering of
the fever threshold at each recurrence.

Measurement Issues

Diagnosis. Measuring the presence and severity of febrile seizures
is usually done by history. To establish the diagnosis, the physician
employs the standard definitional criteria discussed above. Suspicion
of meningitis, metabolic disturbance, or toxic ingestion should always
be considered and excluded. Because the seizure itself is seldom wit-
nessed by the physician, the description of the seizure must usually
depend on the memory and assessment of the parent or other observ-
er. The history should cover possible precipitating factors (e.g., fever,
falls), duration of the seizure, its progression, and post-seizure
phenomena.

In a survey of pediatricians’ routine practices for children with a
first febrile seizure, Asnes et al. (1975) found that 41 percent routine-
ly performed a lumbar puncture; 38 percent performed measurements
of serum calcium concentrations; 43 percent, measurements of blood
sugar; and 36 percent, EEGs.
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Wolf (1978) estimated that if all possibly relevant diagnostic proce-
dures (blood chemistries, lumbar puncture, skull or chest x-ray, EEG)
were used in the workup of all febrile-seizure children in one year, the
total cost (in 1978 dollars) would be $143 million (approximately $290
per patient). Rutter and Smales (1977) suggested that a lumbar punc-
ture for meningitis is the only useful procedure for defining the etiolo-
gy of febrile seizures. An EEG is indicated if brain disease is
suspected (because, for example, of a focal seizure) (Wolf, 1978; Gerber
and Berliner, 1981). Controversy exists, nevertheless, as to whether
or not an abnormal EEG is predictive of later epilepsy. Finally, Ger-
ber and Berliner (1981) state that hospitalization of children with
simple febrile seizures is indicated only for those in whom serious
underlying disease is suspected.

Prevalence Estimates. Studies to measure the prevalence of feb-
rile seizures among specific groups of children (e.g., hospitalized chil-
dren) or general populations (e.g., all third-grade children in a
geographic region) have used various case ascertainment methods. In
general, these methods include prospective or retrospective studies
using medical records or questionnaires completed by parents. Analy-
ses using medical records only report cases brought to medical atten- '
tion and thus may underestimate the prevalence of febrile seizures. In
addition, they may include a larger proportion of severe cases. Un-
derestimation may also occur when questionnaires are employed be-
cause they must rely on the memory and assessment of the parent and
because some parents may attach a stigma to reporting their child’s
seizures.

EPILEPTIC SEIZURES

Definition

A seizure is a symptom, not a disease, which indicates an underly-
ing brain disorder (Chao et al., 1977). Its manifestations depend on
the location of the discharge and its spread. Thus, it may appear as a
change of consciousness, an abnormal sensory experience, disordered
motor activities (tonic or clonic),! or disturbances of intellectual or
behavioral functions. When nonfebrile seizures become recurrent,
they are termed epilepsy.

Several systems exist for classifying epileptic seizures. Although it
is often criticized as too complicated for most epidemiological studies

1Tonic phase: rigidity, teeth clenching, rolling eyes, moaning. Clonic phase: jerking
motions followed by relaxation and deep sleep (Rutter, 1979).
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or for use by the general clinician, the scheme used most widely today
is that proposed by the International League Against Epilepsy (Gas-
taut, 1970). This classification specifies two main types of seizures:
partial (focal) seizures (e.g., temporal lobe epilepsy), which result from
local discharge in the brain; and generalized seizures (e.g., petit mal,
grand mal), which result from widespread discharge from the nervous
system (i.e., they are not focal in origin). A seizure can be generalized
from the onset or it can follow a partial seizure. Appendix A provides
brief discussions of partial and generalized seizure types.

Although some studies have found no genetic link (Beaussart and
Loiseau, 1969; Livingston, 1972), many studies recognize that a ge-
netic factor is present in many of the epilepsies. In studies of siblings,
Metrakos and Metrakos (1969) and Van den Berg (1974) found that
children with epileptic siblings have a significantly greater chance of
developing epilepsy than control children. However, epilepsy per se is
not inherited. Rather, a person inherits a propensity to respond to
various forms of stimulation. In addition, most studies (Kurland,
1959; Lennox, 1960; Pond et al., 1960; Leibowitz and Alter, 1968; de
Graaf, 1974) agree that at least two-thirds of epileptics have their
first seizure before 20 years of age. Finally, most studies have indi-
cated an excess of boys in their epileptic populations. Ounsted and
Taylor (1972) have postulated that one reason for this excess is that at
younger ages boys tend to have less well-developed immune systems
than girls. In addition, in studies that include seizures attributable to
acquired causes, boys may have more accidents (e.g., head injury) and
therefore more brain trauma.

Measurement Issues

Diagnosis. The clinical diagnosis of epilepsy is best established by
history (Morris and Boddensteiner, 1980). This includes a description
of the seizure, duration of the attack, and state of the patient after the
attack. Laboratory studies can be used to classify the epilepsy, to
establish an etiology, and to confirm the diagnosis. The primary labo-
ratory evaluation is an EEG. However, a normal EEG reading does
not exclude the diagnosis of epilepsy and an abnormal EEG does not
confirm the diagnosis. Several other laboratory examinations are rec-
ommended (Epilepsy Foundation, 1975; Morris and Boddensteiner,
1980): skull x-ray (to determine asymmetry of the skull); computer-
ized tomography (to identify correctable lesions in the brain); and
lumbar puncture for any child when encephalitis or meningitis is sus-
pected. In addition, a complete blood count, urinalysis, and a fasting
blood sugar should be performed before therapy is initiated.
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Prevalence Estimates. Accumulation of data on the prevalence of
epilepsy is difficult because epilepsy is a “hidden disease” (Epilepsy
Foundation, 1975). In addition, accurate comparison of prevalence
rates is difficult because of differences among studies in the defini-
tions and classifications of epilepsy. Epilepsy is not a specific entity;
rather it is a diagnosis ascribed to a heterogeneous group of people
who, for various reasons, suffer from seizures (Meighan et al., 1976).
Some studies include patients with febrile seizures (simple or com-
plex) and most exclude persons with epilepsy secondary to a known
etiology (e.g., brain trauma, drug ingestion). Some studies require
only one seizure episode for defining epilepsy (Cooper, 1965; Rose et
al., 1973), whereas others require two or more episodes (Hauser and
Kurland, 1975). If a person with a single episode is well controlled
with anticonvulsant medications, that person may not be included in
studies that require two or more episodes. Finally, some authors re-
port active cases only (the presence of seizures or being on anticonvul-
sant medications for a specified time period before the study)
(Kurland, 1959; Pond et al., 1960).

Case ascertainment methods also play an important role in varia-
tions among prevalence estimates. For conditions such as hyperten-
sion, where the measurement procedure is simple and the yield is
high, a physical examination on a representative sample of a popula-
tion can be used to determine the prevalence of the disease. This is not
practical for a neurological condition such as epilepsy, where the yield
is small and the procedure is expensive (Kurtzke, 1972). Thus, most
epilepsy studies have used records from clinics, hospitals, and physi-
cians (Kurland, 1959; Costeff, 1965; Gudmundsson, 1966; Van den
Berg and Yerushalmy, 1969; Leibowitz and Alter, 1968). However,
using medical records alone may lead to an underestimation of epilep-
sy. For example, in a household survey in Warsaw, Poland, Zielinski
(1974) found that one-third of epileptic cases identified had sought no
medical help. In addition, if epileptic patients are not currently re-
ceiving treatment because their condition is in remission, epilepsy
may not appear in the medical record. Gudmundsson (1966) estimated
that 35 percent of epileptics are not currently receiving treatment,
and Hauser and Kurland (1975) found that 37 percent of epileptic
patients ages 1 through 9 had been seizure-free for up to 5 years using
no anticonvulsants. Finally, persons taking anticonvulsant medica-
tions may not be under physician care directly (i.e., prescriptions may
be refilled at the time of other illnesses or by telephone).

Several studies have used self-administered questionnaires to de-
termine the prevalence of epilepsy among general populations (Rose
et al., 1973; Meighan et al., 1976; NCHS, 1977). However, question-
naire surveys used alone may also tend toward underestimation
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because of reticence to admit the condition or toward overestimation
because the questions may not be specific enough to diagnose epilepsy
(i.e., they may just ask about “convulsions,” “seizures,” or “fits”).

Validity. The data from two studies that used questionnaires (Rose
et al,, 1973; Meighan et al., 1976) can be extrapolated to suggest the
sensitivity and specificity of a questionnaire that asks people about
the signs and symptoms of epilepsy. Sensitivity refers to the ability of
a questionnaire to identify correctly persons with a disease. Taking
the combined findings from an EEG and a neurological examination
as “truth,” Rose et al. (1973) showed the sensitivity of the question-
naire to be 71 percent and Meighan et al. (1976) 72 percent. Specifici-
ty (the ability of a questionnaire to identify correctly persons who do
not have a disease) was 98 percent in both studies. Thus, a question-
naire that asks a number of questions about epilepsy appears to be a
reasonably valid instrument for determining the prevalence of epilep-
sy for a study in a general population such as the Health Insurance
Experiment.



Chapter 3

JUSTIFICATION FOR SELECTING
SEIZURE DISORDERS FOR HEALTH
INSURANCE EXPERIMENT ANALYSES

GENERAL CONSIDERATIONS

As noted in Chapter 1, we selected seizure disorders for intensive
investigation of the health status of children in the HIE for several
reasons. First, they tend to be moderately prevalent among selected
age subgroups of the infant, pediatric, and adolescent age range. Sec-
ond, they can account for considerable morbidity and disability, and
mental distress, not only for the child but also for his or her parents
and siblings. Third, appropriate medical care is extremely important
in the long-term prognosis of these disorders. This is because correct
diagnosis is crucial for correct choice of therapy and for reassurance to
the child and family about long-term sequelae such as the low likeli-
hood of either mental retardation or the need for life-long medica-
tions. These topics are taken up in turn in the remainder of this
chapter—with attention first to febrile seizures and second to epilep-

sy.

FEBRILE SEIZURES
Incidence and Prevalence

Most studies report the prevalence of febrile seizures in terms of the
cumulative risk that a child will have a febrile seizure by a certain
age (usually 5 to 9 years of age). As can be seen in Table 1, prevalence
rates have ranged from 0.9 percent to 4.8 percent, depending on the
case ascertainment method and the age groups included.

Two studies that followed children prospectively to ages 6 or 7 re-
ported cumulative incidence rates of 1.9 percent (Van den Berg and
Yerushalmy, 1969) and 3.9 percent (Nelson and Ellenberg, 1976). The
prevalence of febrile seizures among four retrospective studies that
used medical records ranged from 0.9 to 3.6 percent. Finally, two stud-
ies used virtually identical questionnaires completed by the parents of
third-grade children in Maryland (Rose et al., 1973) and Oregon

9
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(Meighan et al., 1976). The cases identified by these questionnaires
were confirmed by EEGs. Rates in Maryland were more than twice
those found in Oregon (4.8 percent and 1.8 percent, respectively). The
authors attribute these differences to possible variations between
their populations. In sum, the prevalence of febrile seizures among
children up to about age 10 is about 2 to 5 percent, with differences
depending on age, definition of disease, and other population factors.

Mortality and Morbidity

Mortality following febrile seizures is rare (MacDonald, 1979). In
their prospective study of 1706 febrile-seizure children born among a
group of 54,000 women enrolled in the National Collaborative Perina-
tal Project (NCPP), Nelson and Ellenberg (1976) reported that febrile
seizures caused no deaths. In addition, although some studies have
shown a relationship between febrile seizures and mental retardation
(Wallace and Cull, 1979; Millichap, 1968; Lennox, 1949), the NCPP
study of 431 sibling pairs found neither later I1Q development nor
later academic development to be related to febrile seizures (Ellen-
berg and Nelson, 1978). Parental worry generally centers on the two
major risks associated with febrile seizures: recurrence of febrile sei-
zures and development of epilepsy. Estimates of the occurrence of
these two risks vary widely, depending on the population studied. Be-
cause clinic-based populations generally contain children whose sei-
zures. are severe enough to have prompted their families to seek
treatment for them at a clinic or hospital, they have produced higher
estimates of these two risks than population-based studies. Estimates
of febrile seizure recurrence range from over 50 percent in clinic-
based populations (Lennox, 1953; Livingston, 1958) to approximately
30 percent from population-based studies (Van den Berg and Yeru-
shalmy, 1969; Nelson and Ellenberg, 1978). Likewise, estimates of
development of epilepsy following febrile seizures range from 77 per-
cent (Lennox, 1953) in clinic-based studies to approximately 3 percent
in population-based studies (Van den Berg and Yerushalmy, 1969;
Ellenberg and Nelson, 1980).

The risk factors associated with recurrence of febrile seizures and
the development of epilepsy were extensively analyzed by Nelson and
Ellenberg (1976). They found the major predictor of recurrence to be
age of onset, with an increased recurrence rate among children who
had their first seizure under 12 months of age. The lowest recurrence
rate (25 percent) was among children with onset between 1 and 3
years of age and a negative family history.
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Febrile seizures may cause epilepsy indirectly by creating epilepto-
genic foci that later produce epilepsy (Curry, 1980). Nelson and Ellen-
berg (1978) identified three major risk factors associated with subse-
quent development of epilepsy: family history of epilepsy, abnormal or
suspect neurological status before any seizure, and complex first feb-
rile seizure. They found that the percentage of children who developed
epilepsy by age 7 was not significantly different between febrile-sei-
zure children with no risk factors and children who had not had feb-
rile seizures. However, the 2 percent of febrile-seizure children with
one risk factor who developed epilepsy was significantly different
from the 0.5 percent of children with no febrile seizures who devel-
oped epilepsy (p < 0.01).

Effects of Medical Care

Acute Therapy. Parents of children at risk of developing febrile
seizures should take care to cool the child, increase fluid intake, and
administer aspirin to lower the fever (Lancet, 1980). If the child is
brought to the physician following the seizure and if meningitis is
suspected, a lumbar puncture should be performed (Freeman, 1980).
Skull x-rays, EEGs, and blood chemistries should be performed if the
child is being considered for anticonvulsant therapy (Freeman, 1980;
Morris and Boddensteiner, 1980).

Long-Term Therapy. The prescribing of anticonvulsant medica-
tions for children with febrile seizures is controversial. The only prob-
lem demonstrably affected by therapy is recurrence of a febrile
seizure; there is no evidence that anticonvulsant therapy prevents
epilepsy (Freeman, 1980). Nevertheless, some authors recommend
prophylaxis following any single seizure (Lennox-Buchthal, 1973; Pol-
lack, 1978); others advise that children receive daily anticonvulsants
after their second simple febrile seizure (Rabe, 1978; Gellis, 1978;
. Wolf, 1979); and still others agree that this treatment should be in-
stituted only if the child had a complex seizure, if the child had pre-
existing neurological problems, if the child is less than 1 year of age,
or if there is a family history of febrile seizures (Wallace, 1975; Nelson
and Ellenberg, 1976; Freeman, 1978; Livingston et al., 1979a; Mac-
Donald, 1979). Although epilepsy per se is not prevented by drug pro-
phylaxis, proponents of therapy following a single seizure point to the
small but increased risk of epilepsy following subsequent seizures.
Opponents state that only about 25 percent of children who experi-
ence a simple febrile seizure have recurrences if their family history
is negative (MacDonald, 1979).

Phenobarbital is generally agreed to be the drug of choice for con-
trolling recurrence of febrile seizures (Lancez, 1980). Faero et al.
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(1972) found that the incidence of recurrence was reduced in patients
with appropriate serum concentrations (greater than 15 mg/ml) of
phenobarbital, but Heckmatt et al. (1976) later contradicted these
findings. In addition, because the side effects of phenobarbital (e.g.,
hyperactivity, sleep disturbances, drowsiness) can be disturbing and
because parental compliance is often suspect, most physicians do not
institute this therapy after a simple febrile seizure. Recent studies
show that valproic acid is effective prophylaxis for recurrent febrile
seizures, and diazepam given rectally has been reported to be effective
in the prevention of seizures during febrile episodes (Freeman, 1980).
Unfortunately, these drugs also have significant side effects (Suchy et
al., 1979; Browne, 1980), rendering them less attractive for use in
children.

EPILEPSY
Incidence and Prevalence

The Epilepsy Foundation (1975) estimates the number of epileptics
in the United States at more than two million, two-thirds of whom
have been identified. Both incidence and prevalence rates are re-
ported in the literature. Incidence (the number of new cases over a
specified time period) may be an unsuitable concept for epilepsy be-
cause of the disease’s prolonged course and sometimes uncertain date
of onset. Prevalence, on the other hand, represents cases accurnulated
over time. Thus, one can estimate the prevalence of epilepsy by ask-
ing people if they have the condition or by examining medical records.
The former approach assumes minimal reticence and previous diagno-
sis; the latter assumes that the patient has sought medical care.

Table 2 summarizes prevalence studies of epilepsy that have been
conducted over the past 20 years. As can be seen, the definitions, case
ascertainment methods, and sample sizes varied widely. Most studies
used clinical records as their source of data. The largest such study
was the extensive 33-year investigation of seizure disorders in
Rochester, Minnesota (Kurland, 1959; Hauser and Kurland, 1975).
Because most of the local residents with diagnosed seizure disorders
were using the Mayo Clinic as their source of care, the medical
records were centralized and easily accessible. Depending on the year
the study. was done, the prevalence of epilepsy was between 3.3 and
6.2 per 1000 for children O to 9 years of age, and between 3.4 and 6.6
per 1000 for children 10 to 19 years of age. (See Table 2 for this stu-
dy’s definition of epilepsy.)
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Four studies used parent-completed questionnaires to survey the
prevalence of epilepsy among children. Although they used almost
identical survey instruments, the results from the Maryland and Ore-
gon studies of third-grade children (discussed above with respect to
febrile seizures) were quite different. That is, the prevalence reported
in one study (Meighan et al., 1976) was much lower than in the other
study (Rose et al., 1973) (9.7 and 16.8 per 1000, respectively). Another
questionnaire survey, the National Center for Health Statistics’ 1973
Health Interview Survey (NCHS, 1977), found still lower prevalence
rates (2.9 per 1000 persons under age 17). This difference may have
occurred because the Maryland and Oregon studies included children
with complex febrile seizures among their epileptic population. Fi-
nally, the 1963-1965 Health Examination Survey (NCHS, 1973) re-
ported the prevalence of any “convulsions or fits” (presumably both
febrile and nonfebrile seizures) to be 33 per 1000 among children ages
6 through 11—this very high figure reflecting more the prevalence of
febrile seizures than that of epilepsy per se.

In short, the prevalence of epilepsy ranges between about 0.3 and 2
percent of children up to about age 19. As with febrile seizures, how-
ever, the estimates depend greatly on definition of disease and case
ascertainment method.

Mortality and Morbidity

Mortality. Establishing mortality rates for persons with epilepsy is
limited because epilepsy must be listed as the cause of death or known
contributory factor, but it is generally believed that epilepsy is asso-
ciated with premature death, and that early onset of epilepsy (com-
pared with later onset) is further related to premature death. Rodin
(1966) found that the median age at death among Michigan residents
was far lower among persons for whom epilepsy was listed as the
cause or contributory cause of death than among the general popula-
tion (43.5 and 69.5 years, respectively). For children under 6 years of
age, Lennox (1960) reported that the death rates per 1000 epileptics
and nonepileptics were 18.8 and 14.8, respectively.

Morbidity. Harrison and Taylor (1976) followed 179 children who
had had at least one seizure (of any type) for 25 years to determine
their social and educational outcomes. Nearly two-thirds suffered only
minimal ill effects, but 7 percent were invalids at home, 11 percent
were confined to institutions, and 18 percent were illiterate. The rela-
tionship between intelligence and epilepsy has been studied inten-
sively in the literature (Epilepsy Foundation, 1975). The consensus is
that the IQ of the noninstitutionalized epileptic is comparable to that
of the normal population.



SELECTING SEIZURE DISORDERS FOR HIE ANALYSES 17

Degree of parental worry about a child’s epilepsy was assessed by
Clare et al. (1978) in 15 interviews conducted by social workers. Anxi-
ety about possible future fits was expressed by all parents, and fear of
subsequent mental retardation by 9 parents (60 percent). In addition,
Mulder and Suurmeijer (1977), in a study of 13 epileptic children and
their families, found that epilepsy created psychological distress for
the parents, disturbed sibling relationships, curtailed the child’s
scholastic behavior, and led to an isolated social environment for the
child. Finally, the NCHS (1977) noted that 6 percent of their epileptic
population reported more than 14 bed disability days, 21 percent had
had 5 or more physician visits during the previous year, 63 percent
were bothered by their condition (30 percent of them a great deal),
and 43 percent had their activities limited by their condition.

In summary, in some cases hut by no means all, epilepsy may cause
complete disability and inability to work. For those experiencing long-
term difficulties, the amount of suffering in terms of bed disability,
activity restriction, and bother can be substantial. In addition, the
social stigma, fear, and superstition related to epilepsy may cause
great suffering for the patient and the family (Epilepsy Foundation,
1975).

Effects of Medical Care

Acute Care. With the exception of generalized tonic-clonic sei-
zures, observation of seizure activity and protection from injury are
all that are necessary when an epileptic child convulses (Chee, 1980).
During a generalized tonic-clonic seizure, an open airway must be
maintained and the child should be placed in a supine position with
his or her clothes loosened. No attempt should be made to restrain the
child.

Long-Term Care. Unlike control of febrile seizures, control of epi-
lepsy through anticonvulsant medications arouses little controversy.
With proper dosage and appropriate seizure-specific choice of drugs,
60 to 70 percent of all epileptic children can be controlled (Chao et al.,
1977). Seizure control among children taking anticonvulsant medica-
tions has been found to be lowest among those with late seizure onset,
multiple severe seizures before control, mental retardation, and EEG
abnormalities (Holowach et al., 1972; Emerson et al., 1981). Emerson
et al. (1981) concluded that a child who has not had many seizures
and whose EEG is normal or mildly abnormal can discontinue medi-
cation after 4 seizure-free years. Medication should be reinstituted for
2 to 3 years if a relapse occurs (Chao et al., 1977). One lengthy follow-
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up study of 148 children after withdrawal of anticonvulsant medica-
tions determined that relapse was significantly associated only with
seizure type (grand mal, Jacksonian, psychomotor, or seizure combina-
tions), seizure duration of more than 6 years, and neurological dys-
function (Thurston et al., 1982), and the investigators concluded that
children without those risk factors have a high likelihood of remain-
ing seizure-free after discontinuation of medications.

Choice of anticonvulsant drug depends on the type of epilepsy being
treated. The most commonly prescribed drugs include phenobarbital
(for infrequent grand mal seizures), diphenylhydantoin (for frequent
grand mal seizures and psychomotor attacks), ethosuximide (for petit
mal attacks), trimethadione (for petit mal), diazepam (for status epi-
lepticus), and carbamazepine (for complex partial and generalized
tonic-clonic seizures) (Adams, 1977; Chao et al., 1977). Coulter et al.
(1980) recently reported that valproic acid alone or in combination
with other anticonvulsants improved seizure control in 82 percent of
epileptic children, particularly those with petit mal.

All of these drugs have some side effects. The most common are
drowsiness, ataxia (unsteady gait), gastrointestinal  upsets, nausea,
and rash. In addition, phenobarbital may cause paradoxical behavior,
diphenylhydantoin may cause gingival hyperplasia (excessive growth
of gum tissues) and hirsuitism (Barry, 1978; Medical Letter, 1979),
and valproic acid may cause hepatic (liver) toxicity (Browne, 1980).

Surgery for epilepsy is indicated only if there is a unilateral EEG
focus in the temporal lobe and if medications have been ineffectual
(Epilepsy Foundation, 1975). The literature indicates that approxi-
mately 65 percent of persons having surgery are much improved, but
the issue of whether this surgery affects the personality of the patient
is controversial. Finally, since the advent of anticonvulsant drugs,
dietary treatment has been limited to patients who have demon-
strated an intolerance to drug therapy or for whom drugs have utterly
failed (Chao et al., 1977). '



Chapter 4

HEALTH INSURANCE EXPERIMENT
METHODS

PREVALENCE OF SEIZURE DISORDERS AMONG
CHILDREN

To estimate the prevalence of febrile seizures and epilepsy among
its participating children under 14 years of age,’ the HIE collected
information from a Medical History Questionnaire (MHQ). The MHQ
was completed by a parent of the child, typically the mother.?
Information was gathered about the child’s history of seizures,
medication history, and physician care. In addition, items pertaining
to the parent’s worry and the child’s pain, activity restriction, and
days in bed were included.

The MHQ had two parts: Form A and Form B. In all sites except
Dayton, both Forms A and B were completed for all children under 14
years of age. In Dayton, Form B was completed for a randomly select-
ed subsample of the children. At exit, both parts of the MHQ are
administered to all participants.

In Dayton at enrollment, the Seizures? battery appeared on Form A
of the MHQ for children 5 to 13 years of age. In the non-Dayton sites,
it appeared on Form B of the MHQs for all children under 14 years of
age. At exit in all sites, the non-Dayton Seizures battery was
administered for all children under 14 years of age. Both batteries are
reproduced in Appendix B.

Major differences between the Dayton and non-Dayton batteries oc-
curred because the non-Dayton battery was expanded to differentiate
between febrile and nonfebrile (i.e., epileptic) seizures. In addition,
whereas the Dayton battery asked if the child was currently under a
physician’s care for convulsions, the non-Dayton battery asked when

1We did not attempt to assess the presence of epilepsy or other seizure disorders in
adults, because the prevalence of these problems in a general adult population is too
low for adequate sample size in a study such as the HIE.

2Answers to MHQ questions thus reflect parental assessment of pain, worry, and so
forth. This approach unavoidably introduces some degree of ambiguity and perhaps
bias into the analysis.

3The actual MHQ battery was titled Fever Convulsions, Epilepsy, Convulsions. For
consistency with the more general phraseology used in this monograph, we refer to the
battery as the Seizures battery. When referring to specific MHQ questions, however,
the term convulsion or convulsions will be retained.

19
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the child had last seen a physician for the condition. Finally, two
questions added to the non-Dayton battery concerned when the child
had had his or her last convulsion and the amount of pain he or she
had experienced as a result of the condition.

Because the non-Dayton battery differentiated between febrile and
nonfebrile seizures, the questionnaire was more complex than the
Dayton MHQ. In Dayton, parents were asked if a doctor had ever said
that the child had fever convulsions, epilepsy, or convulsions. Parents
who answered “no” to this question skipped out to the next MHQ
disease-specific battery. Those who responded “yes” continued to com-
plete the battery. In the non-Dayton sites, parents were first asked if
their child had ever had a fever convulsion (i.e., a fit or seizure with a
high fever). They were then asked if the child had had a nonfebrile
convulsion. If they answered “yes” to this latter question, they were
asked if a doctor had diagnosed epilepsy. All parents who responded
that their child had had febrile or nonfebrile seizures continued with
the battery. Those who responded negatively to both types of seizures
skipped out to the next disease-specific battery.

CRITERIA FOR CLASSIFICATION

In the non-Dayton siles, children are identified as having had only
febrile seizures during the HIE if one of the following criteria is met:

1. Only febrile seizures present at enrollment, determined by posi-
tive response to the question, “Has this child ever had a convulsion
with a high fever?” and a negative response to, “Has this child ever
had a convulsion, fit, or seizure without a high fever?”

2. Physician diagnosis of febrile seizures on at least one insurance
claim form submitted during the HIE.

3. Only febrile seizures at exit, indicated by the same response
combination as in (1) above.

We define epilepsy as any nonfebrile seizure. Children in the non-
Dayton sites are identified as having had only epilepsy during the
HIE if one of the following criteria is met:

4. Only epilepsy present at enrollment, determined by positive re-
sponse to the question, “Has this child ever had a convulsion, fit, or
seizure without a high fever?” and a negative response to, “Has this
child ever had a convulsion with a high fever?”

5. Physician diagnosis of epilepsy on at least two claim forms dur-
ing the HIE.
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6. Only epilepsy at exit, indicated by the same response combina-
tion as in (4) above.

Non-Dayton children are identified as having had both febrile sei-
zures and epilepsy during the HIE if one of the following criteria is
met:

7. Febrile seizures and epilepsy present at enrollment, determined
by a positive response to the questions, “Has this child ever had a
convulsion with a high fever?” and “Has this child ever had a convul-
sion, fit, or seizure without a high fever?”

8. Physician diagnoses of febrile seizures on at least one claim
form and epilepsy on at least two claim forms during the HIE.

9. Febrile seizures and epilepsy present at exit, indicated by the
same responses as in (7) above.

In Dayton at enrollment, children were identified as having had
seizures at enrollment into the HIE (febrile or nonfebrile) if the fol-
lowing criterion was met:

10. Seizures present at enrollment, indicated by a positive re-
sponse to the initial question of the Seizures battery ("Has a doctor
ever said that this child has fever convulsions, epilepsy, or convul-
sions?”).

In Dayton at exit, febrile seizures and epilepsy are differentiated by
claim forms, diagnoses, or at exit by MHQ responses in the same man-
ner as the non-Dayton sites.

At enrollment, children in the non-Dayton sites are further identi-
fied by whether their seizure condition is active or nonactive accord-
ing to the following criteria: -

1. A seizure less than 3 years ago, or

2. Doctor prescription of medications for the condition during
the previous 12 months, or

3. Currently taking medications for the condition, whether or
not they were prescribed by a doctor.

In Dayton, children with seizures are identified as having an active
condition if one of the following criteria is met:

1. A seizure during the previous 3 months, or

2. Doctor prescription of medications for the condition during
the previous 12 months, or

3. Currently taking medications for the condition, whether or
not they were prescribed by a doctor.
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DISEASE IMPACT

Febrile seizures and epilepsy have several adverse effects on the
child or the parent. The child may suffer from pain or distress, restrict
activities because of the condition, or spend days in bed. In addition,
parental worry or concern may occur. The Dayton battery contained
three questions that dealt with the amount of impact on the child’s or
family member’s life. The non-Dayton battery contained four ques-
tions. Possible responses ranged from “none” to “a great deal.” The
questions were asked of all parents who indicated that a doctor had
ever diagnosed seizures (Dayton) or whose child had ever had febrile
or nonfebrile seizures (non-Dayton).

To compare disease impact for children classified as active and
nonactive, the percentages of respondents at each level from “none” to
“a great deal” were calculated. In addition, a composite item called
“any impact” was constructed; a child was assigned a positive re-
sponse to “any impact” if the parent gave a positive response to at
least one of the disease impact questions.

The disease impact questions are part of a standard set of questions
that appears repeatedly in the MHQ in association with various dis-
eases and conditions. They were thus not specifically constructed to
measure the symptoms or adverse consequences of seizure disorders
(or any other particular condition). Rather they were intended to
facilitate comparisons of similar kinds of impact among several dis-
eases and conditions. Additional questions that asked about specific
behavior in school and among peers would have perhaps been more
pertinent to seizures, but space constraints precluded their use.

EFFECTS OF GENEROUS INSURANCE

These questions will be used to assess the effects of differing levels
. of health insurance on the health of children with seizure disorders.
Generous health insurance might be expected to affect these measures
in several ways, both positive and negative.

First, the level of technical care may improve as generosity of insur-
ance rises; for both febrile and nonfebrile seizures, this may lead to
less pain or distress from the condition. Second, children with epilepsy
may be properly placed on anticonvulsant medications, thus leading
to less pain, disability, and parental worry about the short- or long-
term outcomes. Children whose febrile seizures are severe or who are
at risk for further seizures may also receive more and more timely
appropriate therapy. Third, parents of children with febrile seizures
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may worry less because they have been reassured about the usually
good prognosis of the condition.

In contrast, frequent physician visits associated with increased gen-
erosity of health insurance may lead to a child’s being labeled as “sei-
zure-prone” in circumstances in which such a diagnosis is
unwarranted. This might lead to excessive mental distress for chil-
dren and parents, undue limitations on the child’s activities, or inap-
propriate use of anticonvulsant medications (e.g., for children with
only one or two febrile seizures).



Chapter 5

HEALTH INSURANCE EXPERIMENT
ENROLLMENT RESULTS

ENROLLMENT SAMPLE

A total of 2712 children (under 14 years of age) from 2750 families
In six sites participated in the HIE enrollment procedures. Just over
50 percent were girls, and about 15 percent were non-white. The aver-
age family income (in 1973-74 dollars) was about $13,000. (See the
Preface for additional information about the HIE sample and enroll-
ment population.)

Of these 2712 children, 2663 (98 percent) completed Form A of the
MHQ.! They included all children in any of the experimental HIE
plans, in the Dayton control group, or in a “pre-enrollment group” in
South Carolina.2 Of these same 2712 children, 2523 were eligible to
complete Form B of the MHQ. In Dayton, 184 children were not asked
to complete it and results for 5 respondents were missing; thus, the
completion rate for Form B was also 98 percent (2474 of 2523
enrollees).

PREVALENCE OF SEIZURES ACCORDING TO THE MHQ

As noted in Chapter 4, the Seizures battery was included in Form A
in Dayton and Form B in the non-Dayton sites. It was completed in
Dayton for children 5 to 13 years of age and, in the non-Dayton sites,
for all children 0 to 13 years of age. Thus, the Seizures battery was
.administered to 2491 children and completed by 2486 (357 in Dayton
and 2129 in the non-Dayton sites). Results are presented here only for
the 2129 non-Dayton children because (a) the number of youngsters
with a completed battery in Dayton was quite small, (b) the Dayton
questionnaire was nonspecific as to type of seizure, and (¢) the re-
sponses were limited to a doctor diagnosis of seizures. Dayton results
are indicated in the footnotes where the findings are relevant to non-
Dayton analyses.

!The MHQ was filled out by parents for their children. The present formulation
simplifies our reporting.

2In Dayton, 529 children completed Form A (172 ages 0 to 4 and 357 ages 5 to 13).
In the non-Dayton sites, 2134 completed Form A (666 ages 0 to 4 and 1468 ages 5 to 13).

24
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Of the 2129 non-Dayton children with a completed Seizures battery,
71 (3.8 percent) had a history of a febrile seizure (see Table 3). Ten of
these 71 children had also had a nonfebrile (epileptic) seizure, and 3 of
them had had epilepsy diagnosed by a physician. Thus, the overall
prevalence of febrile seizures was 3.3 percent and the prevalence of
febrile seizures only was 2.9 percent (61 of 2129 children).

The 2058 children who stated they had not had a febrile seizure
went on to the next section of the battery, where they were asked if

Table 3

DISTRIBUTION OF RESPONSES TO QUESTIONS ABOUT SEIZURE
DisorpERs FROM THE MHQ: Past OCCURRENCE OF SEIZURES

Question? Response Number Percent
Has this child ever had Yes 71 3.3
a fever convulsion? No 2058 96.7
2129 100.0
1f yes: Has this child Yes 10 14.1
ever had a convulsion No 61 85.9
without a high fever? 71 100.0
Has a doctor ever said Yes 3 30.0
that this child has No 7 70.0
epilepsy? 10 100.0
iIf no: Has this child Yes 15 0.7
ever had a convulsion No 2033 98.8
without a high fever? Missing 10 0.5
2058 100.0
Has a doctor ever said Yes 2 13.3
that this child has No 12 80.0
epilepsy? Missing 1 6.7
15 100.0

aTypically, these questions specified convulsion,
fit, or seizure.
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they had ever had a nonfebrile seizure. Fifteen (0.7 percent) respond-
ed positively (0.7 percent of the total sample). Two of these 15 children
had had epilepsy diagnosed by a physician. Thus, 5 of the 25 children
with nonfebrile seizures (20 percent) had had their condition diag-
nosed.

In summary, 61 children were categorized as febrile-seizure only, 15
as nonfebrile (epileptic) only, and 10 as having had both conditions at
enrollment into the HIE.?

Three MHQ questions were used to determine if the child’s disease
status was active or nonactive. First, parents were asked when the
child’s last seizure occurred. As seen in Table 4, of the 60 children

Table 4

DISTRIBUTION OF RESPONSES TO QUESTIONS ABOUT SEIZURE
DisorpERrs FrRoM THE MHQ

Question and Type of Within Past 1-2 3+
Seizure Disorder 12 Months Years Ago Years Ago
When was the last time this Num- Per- Num- Per- Num- Per-
child had a convulsion? ber cent ber cent ber cent
Only febrile (n=60)* _ 10 17 10 17 40 67
Only nonfebrile (n=14) 5 36 3 21 6 43
Both (n=10) 3 30 1 10 6 60
During the past 12 months has Yes No
a doctor prescribed any medications
for the convulsions? Num- Per- Num- Per-

ber cent ber cent

Only febrile (n=60)2 12 20 48 80
Only nonfebrile (n=14)2 5 36 9 64
Both (n=10) 3 30 7 70
Does this child currently take the Yes No
medications?
Num- Per- Num- Per-

ber cent ber cent

Only febrile (n=60)% , 8 13 52 87
Only nonfebrile (n=14) 3 21 11 79
Both (n=10) 4 40 6 60

a s .
Data were missing for one child.

3In Dayton, 10 of 357 children (2.8 percent) had ever had a fever convulsion, epilep-
sy, or convulsions. This compares with 4.0 percent (86 children) in the non-Dayton sites.
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with febrile seizures only (data on one child were missing), 33 percent
(20 children) had had their last attack within the previous 2 years.
The comparable figures for epilepsy-only children and children with
both conditions were 57 percent (8 children) and 40 percent (4 chil-
dren), respectively.

Second, parents were asked if a physician had prescribed any anti-
convulsant medications within the previous 12 months. The response
was positive for 12 children with febrile seizures only (20 percent), 5
children with epilepsy only (36 percent), and 3 children with both
conditions (30 percent). Finally, parents were asked if their child was
currently taking medications, whether or not they had been pre-
scribed by a doctor. Eight (13 percent) febrile-seizure-only children, 3
(21 percent) epileptic-only children, and 4 (40 percent) children with
both conditions answered affirmatively.

Using these three questions, children were categorized as having
either active or nonactive seizures, according to the criteria given in
Chapter 4, as follows: Active: last seizure less than 3 years ago, pre-
scribed medications in the past 12 months, or currently taking medi-
cations; Nonactive: last seizure 3 or more years ago and not currently
taking or not prescribed medications in the previous 12 months. As
seen in Table 5, 22 febrile-seizure children (37 percent), 10 epileptic
(nonfebrile only) children (71 percent), and 4 children with both condi-
tions (40 percent) were classified as active.*

As seen in Table 6, only children with active conditions had seen a
doctor for their condition within the previous year. Among the active-
illness children, a larger percentage of nonfebrile-only children had
seen a physician during that time period than febrile-only children
(70 and 55 percent, respectively).®

The extent of medical care for febrile and nonfebrile children dif-
fered somewhat, and in the expected way. Nonfebrile were more likely
than febrile children to have had medicines prescribed in the previous
12 months (36 and 20 percent, respectively) and to be currently taking
medications (21 and 13 percent, respectively). Children with both con-
ditions were the most likely to be currently taking medications (40
percent). Finally, a significantly larger percentage of nonfebrile than
febrile children had seen a doctor for their condition in the previous
12 months (50 and 20 percent, respectively, p < 0.05), although chil-
dren with both conditions were intermediate (30 percent). In addition
to the fact that epilepsy is perceived as a more serious condition than

4In Dayton, 4 children with seizures (40 percent) were classified as active. The com-
parable figure in the non-Dayton sites is 43 percent.

5In Dayton, 3 of the 4 active children (75 percent) were currently under a doctor’s
care. The comparable non-Dayton result is 61 percent.
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Table 5

PRESENCE OF SEIZURES, ACCORDING TO T'YPE AND
STATUS OF SEIZURE DISORDER

Both Febrile

Only and
Only Febrile Nonfebrile Nonfebrile
Status of
Seizure Disorder Number Percent? Number Percent® Number Percent
Acrive
a) Last seizure in past 12 20 4 29 &4 40
2 years plus medications?
b) Last seizure in past 8 13 4 29 0 0
2 years, but no medica-
tions
¢) Last seizure 3 or more 2 3 2 14 0 0
years ago plus medicatioms
Total Active 22 37 10 71 4 40
Nonsctive
a) Last seizure 3 or more 38 63 A 29 6 60
years ago and no medica-
tions
Total 60" 99 16 101 10 100

a .
Percentages may not sum to totals shown because of rounding.

bHedications means prescribed by a doctor within the past 12 months or currently
taking.

c S :
Data were missing for one child.

febrile seizures, this greater amount of medical care probably results
because more epileptic children than febrile children had had attacks
- within the previous 12 months (36 and 17 percent, respectively).

A further aspect of medical care involves whether children with the
most recent seizures are receiving care, or whether care is being de-
livered to all children who have been labeled “convulsive,” regardless
of when the last seizure occurred. The children in the HIE sample
appeared to be receiving care appropriately: those with the most re-
cent seizures had seen a physician in the previous 12 months, had
been prescribed medications, and were currently taking medications

far more often than children whose seizures had been 1 or more years
ago (Table 7).
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Table 6

NUMBER AND PERCENTAGE OF CHILDREN WITH SEIZURES
WHo Saw A PHysiciaN DUrING THE PREVIOUS YEAR,
BY TYPE AND STATUS OF SEIZURE DISORDER

Status of Number Number Percent
Seizure of Seeing Seeing
Disorder Children MD MD

Febrile only2

Active 22 12 55
Nonactive 38 0 0
. a
Nonfebrile only
Active 10 7 70
Nonactive 4 0 0
Both conditions
Active 4 3 75
Nonactive 6 0 6]

a . . .
Data were missing for one child.

Tables 8 to 12 present the age- and sex-specific prevalence rates of
HIE children for febrile and nonfebrile seizures. As seen in Table 8,
febrile seizures were more prevalent among girls than among boys
(3.1 and 2.6 percent, respectively).6 This difference was not
statistically significant, however. Because the MHQ asked whether
the child had ever had a febrile seizure, we expected to see this rate
rise with age, or at least remain constant after about age 7. This was
not the case (see Table 8). In particular, only 1.2 percent of parents of
children ages 12 to 13 stated that their child had ever had a febrile
seizure. Thus, it would seem that parents tend to forget their chil-
.dren’s febrile seizures if they happened as many as 10 to 12 years
ago. The tendency for febrile seizures to disappear with increasing
age is apparent in Table 9. In particular, of the 60 children who had
had only febrile seizures, no child over age 7 had had an attack in the
previous 2 years.

8In Dayton, twice as many girls as boys had had seizures (3.8 and 1.8 percent,
respectively).
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Table 7

PERCENTAGE OF CHILDREN WHo Hap SoME ForM oF
MepicaL CARE, BY RECENCY OF LAST SEIZURE

Recency of Saw Doctor Got Medicines Currently
Last Seizure in Last Year in Last Year Take Medicines
Within the year 100 72 44
(n=18)
1-2 years ago 14 29 36
(n=14)
3+ years ago 4 6 4
(n=52)

Table 8

PREVALENCE OF FEBRILE SEIZURES PER 100 CHILDREN,
BY AGE AND SEX

Boys Girls Both Sexes

Age Group Cases per Cases per Cases per

(in years) Sample Percent Sample Percent Sample Percent
0-1 2/129 1.6 1/125 0.8 3/254 1.2
2-3 5/133 3.8 6/129 4.7 117262 4,2
4-5 7/171 4.1 6/140 4.3 13/311 4.2
6-7 5/173 2.9 9/165 5.4 14/338 4.1
8-9 4/152 2.6 3/150 2.0 7/302 2.3
10-11 47164 2.4 5/155 3.2 9/319 2.8
12-13 2/179 1.1 2/154 1.3 4/333 1.2
0-13 29/1101 2.6 32/1018 3.1 61/2119 2.9
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Table 9

PREVALENCE OF FEBRILE SEIZURES PER 100 CHILDREN,
BY AGE aND RECENCY OF LasT ATTACK

Last Attack Last Attack
Within Past 2 Years 3 or More Years Ago
Age Group
(in years) Number Percent Number Percent
0-1 3 15 0 0
2-3 11 55 0 0
4-5 3 15 10 25
6-7 3 15 10 25
8-9 0 0 7 18
10-11 0 0 9 22
12-13 0 0 4 10
0-13 20 100 40 100

As seen in Table 10, the prevalence of epilepsy was very slightly
higher among boys than among girls (1.3 percent and 1.1 percent,
respectively).” This difference was apparently attributable to the
higher prevalence of epilepsy among young boys than among young
girls. Specifically, the prevalence of epilepsy among boys ages 0 to 3
was 1.5 percent, whereas it was 0.8 percent for girls of that age. The
prevalence of epilepsy for children over age 3 was identical among
boys and girls (1.2 percent).

It is difficult to compare HIE rates with those found by other studies
because of differences in case ascertainment methods, definitions, and
time periods surveyed. In general, HIE prevalence estimates for feb-
rile seizures are similar to those reported in Table 1. In addition, the
HIE rates for children ages 8 to 9 fall between those reported by the
two studies that used questionnaires as their data source (Rose et al.,
1973; Meighan et al., 1976). It is noteworthy, however, that the preva-
lence of febrile seizures among girls was higher than among boys in
the HIE, although the differences were not significant. For epilepsy,
the overall HIE prevalence rate of 12 per 1000 again falls within the
range reported by previous studies (see Table 2).

It proved difficult to compare HIE age- and sex-specific rates for

"Included among this “epileptic” population are nonfebrile-only children and chil-
dren with both febrile and nonfebrile seizures.
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Table 10

PREVALENCE oF EPILEPSY PER 100 CHILDREN, 2
BY AGE AND SEX

Boys Girls Both Sexes

Age Group Cases per Cases per Cases per

(in years) Sample Percent  Sample Percent  Sample Percent
0-1 3/129 2.3 2/125 1.6 5/254 2.0
2-3 1/133 0.8 0/129 0 1/262 0.4
4-5 1/171 0.6 3/140 2.1 47311 1.3
6-7 2/173 1.2 1/165 0.6 3/338 0.9
8-9 4/152 2.6 1/150 0.7 5/302 1.6
10-11 2/164 1.2 1/155 0.6 3/319 0.9
12-13 1/179 0.6 3/154 1.9 4/333 1.2
0-13 14/1101 1.3 11/1018 1.1 2572119 1.2

aIn::ludes the 10 children with both febrile and nonfebrile seizures.

febrile and nonfebrile HIE children directly with a national sample
because of lack of comparable age groups, definitions, and methods.
However, some indication of the comparability of rates can be deter-
mined by comparing the 1963-1965 Health Examination Survey
(NCHS, 1973) questions that asked about “convulsions or fits” with
the 41 HIE children ages 6 through 11 with febrile or nonfebrile sei-
zures. To improve the accuracy of the comparisons, the HIE data were
age- and sex-adjusted using the indirect method.* As seen in Table 11,
although the numbers are small, the results of the two studies are
similar, with slightly higher rates among HIE children than among
NCHS children. In both cases, the rate among girls was slightly lower
than that among boys.

We also compared the cumulative incidence rates found by Van den
Berg and Yerushalmy (1969) in their prospective study of 18,500 chil-
dren with the 827 HIE children under age 6. In both studies, the

8The indirect method of adjustment begins with a calculation of the overall preva-
lence that would occur if the reported U.S. rates in each age and sex group were applied
to the HIE population. The indirect adjusted rate for the HIE is then computed as the
overall rate for the standard (U.S.) population adjusted by the ratio of the crude preva-
lence rate observed for the HIE to the expected HIE prevalence rate. See Fleiss (1973)
for a description of this method, which is the most commonly used technique for such an
adjustment. ’
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Table 11

PREVALENCE OF SEIZURES, BY AGE AND SEX
United States® 1963-1965; HIEP 1974-1976

Boys Girls Both Sexes
HIE HIE HIE
Age u.s. Cases per U.S. Cases per U.S. Cases per
(in years) Rate Rate Sample Rate Rate Sample Rate Rate Sample
6 3.1 4.6 4/87 2.2 3.8 3/80 2.7 4.2 7/167
7 4.0 3.5 3/86 2.6 8.1 7/86 3.3 5.8 10/172
8 3.7 4.1 3/73 3.1 2.7 2775 3.4 3.4 5/148
9 3.2 6.2 5/80 4.3 2.6 2/76 3.8 4.5 7/156
10 4.6 1.3 1/76 3.9 1.6 1764 4.3 1.4 2/140
11 2.3 5.6 5/89 2.5 5.4 5/92 2.4 5.5 10/181
Crude rate® 3.5 4.3 21/491 3.1 4.2 20/473 3.3 4.2 41/964
Adjusted ratew -- 4.3 - 4.3 - 43

3NCHS (1973).
Based on children with febrile or nonfebrile seizures.

®See the text for a definition of crude and adjusted rates. Adjusted HIE rates are
given only for cocmparison with U.S. rates.

definitions of febrile and nonfebrile seizures are virtually identical.
As can be seen in Table 12, both the crude and adjusted HIE rates for
febrile seizures were higher than those found in the older prospective
study. This may reinforce the hypothesis that the use of medical
records underestimates the prevalence of seizures, particularty febrile
seizures. For the more serious condition (i.e., epilepsy), the HIE crude
rate was virtually identical to that found by the prospective study,
although the adjusted rate was slightly higher.

DISEASE IMPACT

To assess the impact of seizures among the children in the non-
Dayton sites who had had seizures, four questions were asked on the
MHQ concerning worry (parents), pain (child), activity restriction
(child), and days in bed (child). Children with both conditions had
more adverse impact than youngsters with febrile or nonfebrile sei-
zures only (Tables 13-14).

Among all children, parental worry was the most frequently re-
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Table 12

PREVALENCE OF FEBRILE AND NONFEBRILE SEI1ZURES,
BY AGE aND TYPE OF SEIZURE DISORDER
United States 1960-1967; HIE 1974-1976

Only Febrile Only Nonfebrile
HIE® HIE®
Age U.S.C Cases per U.S.C Cases per
(in years) Rate™ Rate Sample Rate Rate Sample
0 but <1 0.37 0 0/102 0.33 1.96 2/102
1 but <2 1.34 1.18 3/152 0.55 1.97 3/152
2 but <3 1.73 4.62 6/130 0.65 Q 0/130
3 but <4 1.85 3.79 5/132 0.71 0.76 0/132
4 but <5 1.87 3.42 5/146 0.84 0.68 1/146
5 but <6 1.90 4.85 8/165 0.93 1.21 2/165
Crude rate 1.90 3.26 27/827 0.93 0.97 8/827
Adjusted rate -- 3.96 -- 1.30

8From the group of 61 children with febrile seizures only.

bFrom the group of 15 children with nonfebrile seizures
only.

cCumulative incidence rates from Van den Berg and Yerushalmy
(1969).

ported impact. Fifteen percent of febrile-only children’s parents wor-
ried at least a little; the comparable figures for nonfebrile-only chil-
dren and children with both conditions were 20 and 40 percent,
respectively.

In addition, of the 60 febrile-only children 4 (7 percent) had at least
a little pain. The comparable figures for nonfebrile children and chil-
dren with both conditions were 13 and 20 percent, respectively. Very
few children had had any attacks during the previous 3 months. Most
children whose parents reported activity restrictions had Jjust a little
limitation; only 3 had had at least one day in bed ascribed to the
seizure disorder (during the previous 30 days).®

%In Dayton, 2 parents worried about their children’s condition (1, a lot; 1, a little)
and 1 child had its activities restricted a lot.

’
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Table 13

DisTRIBUTION OF RESPONSES TO DISEASE IMPACT QUESTIONS FROM
THE MHQ oN PaIN AND Worry, BY TYPE oF SEIZURE DISORDER

Both Febrile

Only Febrile Only Nonfebrile and Nonfebrile
Question and Response Number? Percentb Number Percentb Number Perceng
During the past 3 months,
how much pain or distress
have convulsions caused?
A great deal 0 0 0 0 o] 0
Scme 1 2 0 0 1 10
A little 3 5 2 13 1 10
None 56 93 13 87 8 80
60 100 15 100 10 100
During the past 3 months,
how much have this child's
convulsions worried or con-
cerned you?
A great deal 2 3 1 7 0 0
Somewhat 5 8 2 13 1 10
A litcle 2 3 0 0 3 30
Not at all 51 85 12 80 6 60
60 99 15 100 10 100
During the past 3 months,
how many attacks has this
child had?
5 0 0 1 7 ¢] 0
A 0 0 o} 0 1 10
2 0 0 1 7 0 0
1 3 5 1 7 0 0
0 57 95 12 80 9 90
60 100 15 101 10 100

a co s .
Data were missing for one child.

b
Percentages may not sum to 100 because of rounding.

Taking the responses to the disease impact questions, we analyzed
the adverse effects of seizures according to whether the condition was
active or nonactive. Table 15 shows the percentage of active-illness
and nonactive-illness children whose parents answered something
other than “none” to the questions about pain, worry, activity restric-
tion, and days in bed. From this table it is apparent that almost all
impact was reported for children with active conditions. Tables C.1
and C.2 in Appendix C show the detailed distribution of responses to
these questions.
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Table 14

DiSTRIBUTION OF RESPONSES TO DIsEASE IMPACT QUESTIONS FROM
THE MHQ oN AcTIvITY RESTRICTION AND DaYS IN Bep,
BY TYPE OF SEIZURE DISORDER

Both Febrile
Only Febrile Only Nonfebrile and Nonfebrile

; a
Question and Response Number Percent Number Percent® Number Percent?

During the past 3 months,
how much of the time have
convulsions kept this child
from doing the kind of
things other children that
age do?

All of the time 0 0 0 0 0 0
Most of the time 0 0 0 0 0 0
Some of the time 1 2 0 0 0 0
A little of the time 3 S 0 0 2 20
None of the time 56 93 15 100 8 80
600 100 15 100 10 100
During the past 30 days,
how many days have con-
vulsions kept this child
in bed all or part of the
day?
0 58 97 14 93 10 100
1 1 2 1 7 o} 0
4 1 2 0 0 0 o]
60° 101 15 100 10 100

a ;
Percentages may not sum to 100 because of rounding.

bData were missing for one child.

To discern the perceived severity of the effects of these seizure dis-
orders among children with at least some reported impact, we deter-
mined the median responses to these questions. Although the
numbers in some cases are small, it appears that the degree of impact
was not related to whether the child had febrile or nonfebrile seizures.
Specifically, parents of both febrile- and nonfebrile-seizure children
reported a median of “some” worry and “a little” pain and activity
restriction.
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Table 15

PERCENTAGE OF PARENTS REPORTING ADVERSE EFFECTS OF THEIR
CHILDREN’S SEIZURE DISORDERS, BY T'YPE AND STATUS OF DISORDER

Type and Percent Percent Percent Percent
Status of Number Reporting Reporting Reporting Reporting Percent
Seizure Completing Pain or Worry or Activity Days Reporting
Disorder Battery Distress Concern Restriction in Bed Any Impact
Febrile only 60 7 15 7 3 17
Active 22 18 41 14 9 41
Nonactive 38 0 0 3 0 3
Nonfebrile only 14 14 14 0 7 21
Active 10 20 20 0 10 30
Nonactive 4 0 0 0 0 0
Both 10 20 40 20 0 40
Active 4 50 100 530 0 100
Nonactive 6 0 0 0 0 0

PREVALENCE OF SEIZURES ACCORDING TO HIE
INSURANCE PLANS

Table 16 shows the distribution of all children with seizures accord-
ing to the HIE experimental insurance plans to which they were
assigned.’® The 16 plans (described in the Preface) have been
aggregated into 4 fee-for-service plans (across the 5 non-Dayton sites),
depending on level of coinsurance or maximum dollar expenditure,
and 2 prepaid group practice plans (Group Health Cooperative of
Puget Sound, or GHC, which is located only in the Seattle site). Only
the 1962 children who were assigned to one of these plans and who
could be classified as to the presence of seizures on the basis of MHQ
data are included in the analysis. The number and percentage with
seizures include only those labeled as having seizures according to
criteria given in Chapter 4.

Differences in prevalence of seizures among the 4 fee-for-service
plans (aggregated across sites) were not statistically significant. This
is as expected, and reflects the unbiased assignment of people to these

10For more information on the process of assigning families to plans, see Morris
(1979).
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Table 16

PREVALENCE OF SEIZURE DisorpERs, BY HIE
EXPERIMENTAL INSURANCE Pran

Number of Number Percent
HIE Experimental Children with with
Insurance Plan? Classifiable® Seizures® Seizures
Fee-for-service
Free care 484 13 2.7
25- or 50-percent coinsurance 340 8 2.4
95-percent coinsurance 247 6 2.4
Individual/family deductible 341 14 4.1
Prepaid group practiced
Experimental 344 14 4.1
Coutrol 206 20 9.7
Total 1962 75 3.8

a P
For definitions, see the Preface.

b
lncludes only those persons assigned to an HIE insurance plan
who answered the questions about seizures on the MHQ.

cIncludes all children with seizures.

dSeattle only.

plans at the time of enrollment into the HIE, before data from the
MHQ were collected.!! Prevalence of seizures in the fee-for-service
plans in Seattle was 2.4 percent (8 of 340 children); the difference in
prevalence of seizures between those plans (taken together) and the
experimental GHC plan was also not significant. The control GHC
plan is not strictly comparable to any other HIE plan, even in Seattle,
because it comprises children who were enrolled in the prepaid group
practice before the HIE began in that site. Thus, it is not surprising
that the difference in the prevalence of seizures between the
experimental and control GHC plans is significant (p < 0.01).

These findings demonstrate that the assignment of families to the
HIE experimental health insurance plans was not biased at enroll-
ment with respect to the presence of seizure disorders among children.
Thus, the HIE should be able to determine whether the presence of
these conditions differs as a function of differences in the amount or
type of care associated with the various levels of insurance coverage.

HThe prevalence of seizures did not differ significantly among the 4 Dayton fee-for-
service plans.



Chapter 6

QUALITY-OF-CARE CRITERIA FOR
SEIZURE DISORDERS

Explicit criteria for evaluating the quality of care rendered to chil-
dren with various seizure disorders are rare. We have compiled a set
of criteria referring to outcomes and medical processes of care that
relate to the HIE sources of data, taking into account the strengths
and limitations of the HIE data base.

For seizure disorders, the main drawbacks to our sources of infor-
mation are that we would not have patient history and physical find-
ings from office visits to private physicians, nor would we have the
results of laboratory or other diagnostic tests. Whether physicians are
consulted, tests ordered, and medications prescribed or dispensed are
known from the problem-oriented physician’s services claim forms
submitted throughout the experiment. Whether prescriptions are ac-
tually filled is known from pharmacy claims. Whether and why hospi-
talizations are experienced are known from inpatient claims, and
abstracts are made of the records of all hospital stays. In addition,
information on whether and to what degree the child or family has
suffered various adverse effects of the illness are known from the en-
rollment and exit MHQs.

The set of criteria we devised for seizure disorders is listed in Ap-
pendix D. The criteria, which are expressed in a form that assumes
the level of quality of care has been high, will be used to test hypothe-
ses regarding the relationship between insurance plans and quality of
care and health status. Criteria regarding patient outcomes specify
minimal levels of adverse effects such as activity limitation or paren-
tal worry, and a level of control sufficient to ensure that the child has
not had an attack within the year before exit from the experiment.
Medical care process criteria involve elements of care such as appro-
priate monitoring and testing if the child is on certain drugs and us-
ing medications appropriate to the particular seizure disorder.
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Appendix A

COMMON TYPES OF SEIZURE
DISORDERS

This appendix briefly describes some of the more common types of
seizure disorders. It follows the newer nomenclature of partial and
generalized seizure types (Gastaut, 1970; Epilepsy Foundation, 1976;
Chao et al., 1977; Livingston et al.,, 1979b; Hughes, 1980).

PARTIAL SEIZURES

Partial Seizures with Elementary Symptomatology,
Including Jacksonian Seizures

The term Jacksonian is used loosely in the literature. In general,
these seizures begin with clonic! movements in one part of the body
(e.g., the hand), spread to that entire side of the body, and then to the
entire body. When the seizure becomes generalized, the patient loses
consciousness. These seizures are rarely encountered in children
(Livingston et al., 1979b). They can be caused by abscesses, cysts,
tumors, and congenital malformations (Chee, 1980).

Partial Seizures with Complex Symptomatology
(Psychomotor or Temporal Lobe Epilepsy)

This form of epilepsy can present with bizarre psychic or motor per-
formances or a clouding of consciousness and amnesia. The incidence
of psychomotor epilepsy is highest between ages 3 and 6 and is very
low after age 12 (Chao et al,, 1977). Lennox (1960) identified four
seizure patterns associated with this type of epilepsy: (1) arrest of
activity with staring (distinguished from petit mal seizures by dura-
tion and EEG findings); (2) arrest of activity with staring and au-
tomatisms (e.g., confused, repeated, purposeless behaviors such as lip
smacking, mumbling, chewing); (3) arrest of activity with staring and

IClonic refers to alternate contraction and relaxation of muscle, occurring in rapid
succession; applied to seizure disorders, it is to be distinguished from tonic, which is a
state of continuous unremitting actions or muscular contraction (spasm).

41
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pulling of the head and body to one side and automatisms; and (4)
psychic seizures (hallucinations, delusions, illusions, crying, and
laughing).

GENERALIZED SEIZURES

Absence Epilepsy (or Petit Mal Epilepsy)

Petit mal epilepsy almost always begins in children between 4 and
10 years of age. It rarely starts in children before age 3 or after age 15
{Chao et al., 1977). Currier et al. (1963) found the prevalence to be
between 6 and 12 percent among their population of epileptic chil-
dren. Petit mal seizures usually last 5 to 30 seconds and are charac-
terized by a sudden, vacant stare (simple petit mal), sometimes
accompanied by minor clonic movement of the eyelids, head, or upper
extremities or smacking of the lips, chewing, and swallowing move-
ments, humming, and mumbling. Attacks may be occasional or there
may be hundreds of attacks each day. The child’s physical and mental
development is usually unaffected; however, as many as 50 percent of
persons with petit mal may have additional kinds of seizures (in par-
ticular, grand mal). The risk of grand mal can be reduced with a comn-
bination of grand mal anticonvulsants (e.g., phenobarbital) and a
petit mal medication (e.g., ethosuximide). The risk of developing
grand mal epilepsy after the onset of petit mal epilepsy rises with the
age of the onset of the first petit mal attack.

Tonic-Clonic (Grand Mal) Epilepsy

Approximately 80 percent of epileptic children have tonic-clonic sei-
zures, alone or in combination with other types of seizures (Livingston
et al.,, 1979b). The clinical manifestation of this type of seizure may be
generalized or may begin with a focal seizure and then become gener-
alized. The seizure begins with a violent muscle contraction, eyes roll
upward, and legs and arms are flexed. The tongue is often caught
between the teeth and the bladder may empty. During the tonic
phase, the patient falls to the ground and there is often profuse saliva-
tion (the so-called foaming). During the tonic stage, the body and ex-
tremities jerk and twitch. When the seizure is over, the patient is
confused and may not remember the attack. Status epilepticus occurs
when the child has continuous seizures without recovery of conscious-
ness between attacks. Complications such as mental retardation,
learning disabilities, behavior problems, or motor deficits are more
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likely to occur in children whose epilepsy began before age 4 than in
children who experience generalized seizures after that age.

Myoclonic Epilepsy

Among children, most myoclonic seizures occur between 3 and 9
months of age. The major clinical manifestation of myoclonic epilepsy
is a sudden body spasm and the diagnosis is determined by an EEG.
The duration is usually only a few seconds and recurrence is generally
daily (infants have more attacks per day than older children). In some
patients, myoclonic epilepsy is preceded by grand mal seizures. The
earlier the onset, the worse the prognosis in terms of mental status
and motor development. Myoclonic epilepsy i1s extremely refractory to
anticonvulsive drug therapy.

Akinetic Attacks

Akinetic attacks, also known as drop fits, primarily affect young
children. During these attacks, the child loses consciousness and sud-
denly crumbles. The cause is often unknown although past infections
due to measles, immunization antigens, and toxins have been im-
plicated. The child may become a slow learner or frankly retarded.

Infantile Spasms

These seizures occur in early childhood (usually between 4 months
and 2 years of age), with the peak incidence at 5 months (Morris and
Boddensteiner, 1980; Brett, 1978). They are manifested by a general
muscle contraction, lasting 2 to 3 seconds, and a forceful extension of
the head, trunk, and extremities (Chee, 1980). Infantile spasms often
accompany mental retardation. In many cases, infantile spasms are a
symptom of a previous brain abnormality sustained at birth or in the
neonatal period.

Status Epilepticus

Unlike other epilepsies, status epilepticus is recognized to be a
medical emergency (Epilepsy Foundation, 1975). It has been esti-
mated to develop in 5 to 10 percent of children with seizure disorders
(Forman, 1974). Approximately 50 percent of children who survive
such an episode have permanent neurological deficits. Status epilep-
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ticus is defined as a prolonged seizure with loss of consciousness or a
series of brief seizures without return of consciousness, lasting in
either case for more than 15 to 20 minutes. Thus, brief grand mal
seizures with return of consciousness between attacks, petit mal at-
tacks, and prolonged focal seizures without loss of consciousness are
excluded from this definition.



Appendix B

SEIZURE DISORDERS BATTERIES FROM
THE MEDICAL HISTORY QUESTIONNAIRE

ENROLLMENT MEDICAL HISTORY QUESTIONNAIRE'

rFEVER CONVULSIONS, EPILEPSY, CONVULSIONSJ

52. HAS THIS CHILD EVER HAD A FEVER CONVULSION (con-VULL-shun},
THAT 1S, A FIT OR SEIZURE WITH A HIGH FEVER?
YOS e e 1 —Answer 52-A
NO e e 2 —Go to 53
52-A. HAS THIS CHILD EVER HAD A CONVULSION, FIT, OR SEIZURE
WITHOUT A HIGH FEVER?
=TT 1 —Answer 52-8
N e 2 —Go to 54
52-B. HAS A DOCTOR EVER SAID THAT THIS CHILD HAS EPILEPSY
(EPP-i- lep-see)?
Y S 4ttt e e e 1}—Go o 54
NO o e
53. HAS THIS CHILD EVER HAD A CONVULSION, FIT, OR SEIZURE
WITHOUT A HIGH FEVER?
R =T P 1 —Answer 53-A
NO ot e s 2 —Go to 63,
page 16
53-A. HAS A DOCTOR EVER SAID THAT THIS CHILD HAS EPILEPSY

(EPP-i- lep-see)?

DO NOT
WRITE IN
THIS SPACE

26/

29/

30/

'Used at all HIS sites except Dayton at enrollment and in all sites upon exit.
Revisions incorporated in this version were based on experience with the initial
Dayton battery.
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54, WHEN WAS THE LAST TIME THIS CHILD HAD A FEVER
CONVULSION, FIT, SEIZURE, OR ATTACK OF EPILEPSY?
(Circle one)
Within the past 12 months .................. ... . . 1
1 - 2 YRArS 8GO0 ...l 2
3 or more years ago ............................. 3
55. DURING THE PAST 12 MONTHS, HAS A DOCTOR PRESCRIBED ANY
MEDICINE FOR THE FEVER CONVULSIONS, EPILEPSY, OR
CONVULSIONS?
YOS 1
No 2
56. DOES THIS CHILD CURRENTLY TAKE ANY MEDICINES FOR FEVER
CONVULSIONS, EPILEPSY, OR CONVULSIONS, WHETHER OR NOT A
DOCTOR PRESCRIBED THEM?
Yes o 1
No ..o , 2
57. WHEN WAS THE LAST TIME THiS CHILD SAW A DOCTOR ABOUT
FEVER CONVULSIONS, EPILEPSY, OR CONVULSIONS?
(Circle one)
Within the past 3 months .......................... 1
3 - 6 months ago  ............. ... 2
7 -12 months ago ..................... ... 3
More than 1 year A0 e 4
58. DURING THE PAST 3 MONTHS, HOW MUCH PAIN OR DISTRESS
HAVE FEVER CONVULSIONS, EPILEPSY, OR CONVULSIONS CAUSED
THIS CHILD?
(Circle one)
A great deal ...................... i 1
Some 2
A little 3
None 4
59.

DURING THE PAST 3 MONTHS, HOW MUCH HAVE THIS CHILD'S
FEVER CONVULSIONS, EPILEPSY, OR CONVULSIONS WORRIED OR
CONCERNED YOU?

(Circle one)
A great deal ... 1
Somewhat ... 2
Alldittle L 3
Not at all ............. ... . 4

60 NOT
WRITE IN
THIS SPACE

3

z

3

M/
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60. DURING THE PAST 3 MONTHS, HOW MANY ATTACKS OF FEVER
CONVULSIONS, EPILEPSY, OR CONVULSIONS HAS THIS CHILD HAD?
(Write in number, if none, write in “0.)

attacks in the past 3 months

37-38
61. DURING THE PAST 3 MONTHS, HOW MUCH OF THE TIME HAVE \22,::;
FEVER CONVULSIONS, EPILEPSY, OR CONVULSIONS KEPT THIS THIS SPACE
CHILD FROM DOING THE KINDS OF THINGS OTHER CHILDREN
THAT AGE DO?
(Circle one) 39/
All of the tIME .. ... ... ciieririrrmasronansaeens 1
Most of the time .......ciiiiiiiinenininr e 2
Some of the time ... ... ... ... iiiieiiiiiiis 3
A little of the time ......... oo iiiiiiiiin 4
None of the time ... ..cooiiiiiiiiiainin s 5

62. DURING THE PAST 30 DAYS, HOW MANY DAYS HAVE FEVER
CONVULSIONS, EPILEPSY, OR CONVULSIONS KEPT THIS CHILD IN
BED ALL OR MOST OF THE DAY? (if none, write “0.")

days in bed last month 40-41/
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13.

SEIZURE DISQRDERS
<

ENROLLMENT MEDICAL HISTORY QUESTIONNAIRE,

DAYTON

FEVER CONVULSIONS, EPILEPSY, CONVULSIONS

HAS A DOCTOR EVER SAID THAT THIS CHILD HAS FEVER CONVULSIONS, EPILEPSY.,
OR CONVULSIONS?

("CONVULSIONS" PRONOUNCED “KUN-VULL-SHUNS")

("EPILEPSY" PRONOUNCED “EP-1H-LEP-SEE")

NO

16.

17.

18.

19.

............. 2 —— (GOtoq. 21. next page}
............. 1 — (GOtogq. 14)

During the past 12 months, has a doctor prescribed any medicines tor the
fever convulsions, epilepsy, or convulsions?

Does this child currently take any medicines for fever convulsions. epilepsy.
or convulsions, whether or not a doctor prescribed them?

Yes ... 1

No . ... . ... . 14

Is this child currently under a doctor's care or supervision for tever convul-
sions, epilepsy, or convulsions?

During the past 3 months, how much has this child's fever convulsions,
epilepsy. or convulsions worried or concerned you?

(Circle one.)
Alot ... ... ... 1
Somewhat .. ... .. _ .. 2
Alittle . ... .. ... 3
Notatanl ... ... ... . . 4

During the past 3 months, how many attacks of fever convuisions, epilepsy,
or convulsions has this child had? (IF NO ATTACKS, WRITE IN “0".)

Attacks

During the past 3 months, how often have fever convuisions, epilepsy, or
convulsions kept this child from doing the kinds of activities other chiidren
the same age do?

(Circle one.)
Allof the time . ... . ... . . 1
Most of the time
Someofthetime ... .... 3
Alittle of the time . . .. . 4

None of the time .. .. . . 5

3321

1322

1323

3329

3328

3328

3327
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20. During the past 30 days, how many days have fever convulsions, epilepsy, or 11
convulsions kept this child in bed all or most of the day? (iF NO DAYS IN
BED, WRITE IN “0".)

Days in bed




Appendix C

DISTRIBUTION OF RESPONSES TO
DISEASE IMPACT QUESTIONS

The following two tables present the numbers and percentages of
responses to the various disease impact questions from the MHQ for
the same categories of active and nonactive seizure disorders that
were used in Chapter 5 (see, e.g., Table 5). Table C.1 gives the re-
sponses for children with febrile seizures only, Table C.2 for children
with either nonfebrile seizures or both febrile and nonfebrile. Data
are missing for one child each in Table C.1 and Table C.2 (nonfebrile
only).

The entries in the “level of impact” columns are denoted in ab-
breviated form only. The full wording of the questions and responses
can be found in the battery reproduced in Appendix B.
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DISTRIBUTION OF RESPONSES TO DISEASE IMPACT QUESTIONS
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Appendix D

QUALITY-OF-CARE CRITERIA FOR
SEIZURE DISORDERS IN CHILDREN

All criteria listed below, unless otherwise specified, refer only to
children who have seizure disorders (febrile seizures, nonfebrile sei-
zures, or epilepsy) according to the HIE definitions (see Chapter 4).
The mother is presumed to be the proxy who answered the enrollment
and exit MHQs, for the child.

PATIENT OUTCOMES

1. If the mother reports on the enrollment MHQ that her child had
a febrile convulsion, seizure, or epilepsy, then on the exit MHQ she
reports (a) “none at all” or “a little” parental worry when asked about
the child’s seizures; (b) “none of the time” or “a little of the time”
when asked about restriction of the child’s activities; (c) “no” pain or
distress for the child; and (d) “no” days in bed.

2. If the mother reports on the enrollment MHQ that her child had
a febrile convulsion, seizure, or epileptic attack within the past 12
months, then she reports on the exit MHQ that her child has not had
any seizure or attack within the past 12 months.

PROCESS OF CARE

1. No child over 6 years of age had a claim form submitted with
the diagnosis of febrile seizure. (Note: A few children may experience
febrile seizures after the age of 6, but the overwhelming majority of
children experience them long before that age. If the febrile seizures
begin before age 6 and persist, they should be effectively treated and
controlled before the child is over 6 years of age.)

2. If the child was on phenocbarbital, phenytoin, carbamazepine, or
valproic acid, then he saw a physician within 6 months of the initial
prescription or any prescription refill.

3. If the child was on valproic acid, then he had liver function
testing at least every 6 months.
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54 SEIZURE DISORDERS

4. If the child was on carbamazepine, then he had liver function
testing and a complete blood count at least once a year.

5. If the child had his first febrile or nonfebrile seizure while he
was enrolled in the HIE, and had been placed on phenobarbital,
phenytoin, carbamazepine, or valproic acid, then he had appropriate
testing for drug level within 2 months of being placed on therapy.

6. If the mother reports on the exit MHQ that her child currently
takes a medicine for febrile convulsions, epilepsy, or convulsions
(phenobarbital, phenytoin, carbamazepine, or valproic acid), then the
child saw a physician at least once during the preceding 6 months.

7. 1If the child had at least 2 visits during the HIE where the pri-
mary diagnosis on the claim form was seizure (of any type), then the
mother reports on the exit MHQ that the child has had a seizure
before or during the experiment.

8. If a claim form was submitted with the diagnosis of any type of
seizure disorder other than minor or petit mal epilepsy (H-ICDA-2
code = 345.0), then the child did not receive a prescription for
ethosuximide.

9. If the mother reports on the exit MHQ that her child has had a
seizure, but did not report any febrile convulsion, seizure, or epilepsy
on the enrollment MHQ, then a claim was submitted for an EEG and
for skull films or CT head scan at some time during the experiment.

10. If the mother reports that her child had a febrile convulsion,
nonfebrile convulsion, or epilepsy on the enrollment MHQ but reports
on the exit MHQ that her child has not had a febrile convulsion, sei-
zure, or attack of epilepsy in the past 3 years, the child was no longer
taking phenobarbital, phenytoin, carbamazepine, or valproic acid at
time of exit from the experiment.

11. If the mother reports on the exit MHQ that her child has had
a febrile convulsion, seizure, or attack of epilepsy within the past 12
months, and that the doctor has prescribed a medicine for seizures,
convulsions, or epilepsy within the past 12 months, then she also re-
ports that the child is currently taking a seizure medication.
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