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This study examined the characteristics of persons
responding to an advertisement to participate as nor-
mal controls in behavioral research studies. Appli-
cants (N = 3,289) inquired by telephone for more
information. Of the applicants responding by tele-
phone, 18% met the criteria for a DSM-III-R diagnosis,
including psychoactive substance abuse (9%), mood
disorder (4%), personality disorder (3%), schizophre-
nia (1%), anxiety disorder (1%), and neurological dis-
order (16%). Thirty-two percent (n = 1,045) of individ-
uals passing the telephone interview were evaluated
in person. After in-person evaluation, 16% met the
criteria for a DSM-III-R diagnosis, including psychoac-

ORMAL CONTROLS participating in behav-
ioral research studies provide fundamental
normal values for physiological, psychological,
and pharmacological processes for which they can
be compared to an index groups of patients.!?
However, defining “normal controls” has been es-
pecially difficult and controversial in behavioral
research studies.® The definition is often by exclu-
sion, whereby individuals are considered “normal”
if they are not mentally ill. Many physicians be-
lieve that even with the current DSM criteria, men-
tal disorder diagnoses are still descriptive and sub-
jective, and liable to being influenced by the
physician’s values, ideas, and background, as well
as those of current society.* This may explain the
high prevalence of psychopathology found in vol-
unteers reported as normal controls. Two studies
involving college students participating in drug
studies found that 48% and 50% of normal control
subjects had psychiatric diagnoses.>® The National
Institute of Mental Health found that 52% of nor-
mal control volunteers participating in behavioral
studies had a psychiatric diagnosis.”
The difficulties involved with selection criteria
of normal controls include persons who cannot be
matched according to factors of the study, persons

tive substance abuse (9%), mood disorder (3%), per-
sonality disorder (3%), schizophrenia (0.1%), anxiety
disorder (1%), and neurological disorder (11%). Only
13% (n = 431) of individuals responding by telephone
were included as normal controls in ongoing studies.
Overall, 79% (n = 2,244) and 57% (n = 590) were
excluded by telephone and in-person evaluation, re-
spectively. These results suggest that a high percent-
age of individuals seeking to participate as normal
controls in behavioral research studies have some
psychopathology.
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not representative of society, and/or unwillingness
of subjects to comply with the requirements of the
protocol.® Key objectives to subject recruitment
include finding participants from whom one can
generalize findings to society, having a representa-
tive group of subjects, and conducting careful
screening for normal controls.”'® Having a repre-
sentative group is often taken for granted as subject
population biases may lead to flawed conclusions.
Thus, knowledge of normal control demographic
characteristics provides important information for
interpretation and replication of findings. There-
fore, it is essential to recruit normal controls with
characteristics reflective of society. The intent of
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this study was to evaluate the characteristics of
persons responding to an advertisement to partici-
pate as normal controls in behavioral research
studies. We hypothesized that a high percentage of
psychopathology would exist among individuals
being assessed as normal controls.

METHODS
Subjects

Individuals (N = 3,289) responded to advertisements in a
classified employment section of local and city newspapers
from 1993 to 1994. A total of 12 advertisements were placed
under the general employment section of several different
newspapers over a period of 1 year. Employment involved
participating as normal controls in behavioral research studies
at the University of Texas-Houston Health Sciences Center. The
ads were worded as “Healthy individuals aged 18-45 are needed
for participation at the University of Texas at Houston Health
Science Center for paid behavioral research.” Participation in
this study was voluntary and required written informed consent
of subjects prior to enrollment. This study was approved by the
Committee for the Protection of Human Subjects of the Uni-
versity of Texas-Houston Health Science Center.

Procedure

Individuals interested in participating as normal controls in
behavioral studies inquired by telephone. Prior to the interview,
information regarding the purpose, procedures, and protocol of
the research was read to callers. Three trained interviewers
using a standard form (available upon request) gathered infor-
mation about sociodemographics, and the neurological and drug
background of each applicant. Drugs were categorized accord-
ing to the drug classification scheme in the Structured Clinical
Interview for DSM-IIIR: Non-patient Version.!! Applicants
were informed that all about their medical and drug history
would be kept confidential. General information was given
about the work position.

Exclusion Criteria

The exclusion criteria were designed to allow for normal
controls to participate in studies involving pharmacology and
behavior. The list is based on previously published studies and
includes a history or presence of axis I disorder (by DSM-III-R
criteria); neurological disease (e.g., seizures, cerebrovascular
diseases, head trauma, spinal cord dysfunction, neuromuscular
disease, chronic headaches) and/or use of medications that may
affect pharmacological challenges and/or behavior; age below
18 or above 45 years; abnormal physical examination (includ-
ing neurological exam); and abnormal laboratory data (includ-
ing cell blood count, chemistry panel, thyroid function tests,
rapid plasma reagin, urine toxicological analysis, positive preg-
nancy test, or abnormal ECG).!

In-Person Screening

Persons not meeting the exclusion criteria by telephone in-
terview were invited for an in-person screening. The Structured
Clinical Interview for DSM-IIIR: Non-patient Version was used
at the in-person screening to detect psychopathology.!" This
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semistructured clinical interview allowed a more detailed clin-
ical history to be obtained. More detailed information regarding
research study purpose, procedure, protocol, and work position
was given to all individuals during the in-person screening. All
persons not meeting exclusion criteria were then given a med-
ical screening by a licensed physician.

Medical Screening

A board-certified internist conducted a formal history and
physical examination during the in-person screening on all
qualified individuals. Subjects with a normal history and phys-
ical examination then received a panel of laboratory tests and an
ECG. Individuals not meeting any exclusion criteria were then
invited to participate in ongoing behavioral research studies.

RESULTS

Inquiries (N = 3,289) were made for the behav-
ioral research subject positions. Of the inquiries,
1,689 were Caucasian, 942 African American, 467
Hispanic, 91 Asian, and 100 other; there were
1,875 men and 1,414 women; and the mean age
was 28 £ 8 years. The number of exclusions by
telephone, in-person screening, and medical
screening are listed in Table 1. Of the applicants
responding by telephone, 18% met the criteria for
a DSM-III-R diagnosis, including psychoactive
substance abuse (9%), mood disorder (4%), per-
sonality disorder (3%), schizophrenia (1%), anxi-
ety disorder (1%), and neurological disorder
(16%). Twenty three percent (n = 762) of these
individuals were uninterested or reported they
were unavailable for participation after the pur-
pose, procedure, and protocol of the research study
was stated over the telephone. Eleven percent (n =
368) did not fit our current need for balancing
controls to patients on sociodemographic charac-
teristics, and they were assigned “low priority.”
These individuals were placed on file to await
further evaluation.

Thirty-two percent (n = 1,045) were subse-
quently evaluated in person. After the in-person
evaluation, 16% met the criteria for a DSM-III-R
diagnosis, including psychoactive substance abuse
(9%), mood disorder (3%), personality disorder
(3%), schizophrenia (0.1%), anxiety disorder (1%),
and neurological disorder (11%). Twelve percent
(n = 130) of the individuals scheduled for an
in-person evaluation did not show up for their
appointment and 17% (n = 173) were uninterested
after receiving a more detailed explanation of the
purpose, procedure, and protocol. The psycho-
pathological characteristics of qualified nonpartic-
ipating normal controls are listed in Table 2. No
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Table 1. Number of Exclusions by Telephone, In-Person, and Medical Screening

After
Telephone In-Person Evaluation
Total no. of subjects screened 3,289 1,045 455
Uninterested/unavailable 762 173 6
No-show for evaluation/study — 130 9
DSM-III-R diagnosis 581 176 5
Psychoactive substance use 289 95 2
Mood disorder 123 31 0
Personality disorder 89 35 3
Schizophrenia 33 2 0
Anxiety disorder 44 12 0
Eating disorder 3 1 0
Neurological history 533 111 4
Low priority 368 — -
Accepted for evaluation 1,045 455 431

differences in psychopathological or neurological
disorders were found between the nonparticipating
and participating normal controls. After in-person
evaluation, 14% (n = 455) of individuals from the
initial screening were included as normal controls
in ongoing studies.

Of 2,834 excluded individuals, 79% were ex-
cluded by telephone (n = 2,244) and 21% by
in-person screening (n = 590); of 1,045 applicants
passing the telephone interview, 57% were ex-
cluded by in-person evaluation. A large number of
volunteers (n = 533) did not qualify due to their
neurological history: 16% determined by telephone
screening and 11% by in-person screening. The
remaining 14% (n = 455) underwent medical eval-
uation by a physician and 431 were accepted as
normal controls in ongoing studies.

DISCUSSION

A high prevalence of psychopathology, neuro-
logical disorders, and past/current drug usage was
found in individuals inquiring about participating

as normal controls in behavioral research. As a
result, only a small fraction (14%) of the total
persons was enrolled. These results confirm other
smaller studies, where only 9% and 23% of total
individuals assessed were invited for participation
as normal controls in research.’.'?> The initial
screening by telephone excluded a significant pro-
portion (79%) of individuals with psychiatric and
neurological disorders, and the in-depth diagnostic
psychiatric interview excluded an additional (57%)
individuals who had passed the telephone inter-
view.

Previous studies using the structured psychiatric
assessment, the Structured Clinical Interview for
DSM-III-R: Non-patient Version, recruited 252 of
1,284 volunteers by telephone interview and 76 of
312 interviewees by psychiatric interview.! In an-
other study, 7% (8 of 109) were excluded by tele-
phone interview and 47% (23 of 49) by psychiatric
evaluation.!'? These results reinforce the idea that a
systematic clinical assessment of normal controls
should be an essential component of screening

Table 2. Psychopathological and Neurological Disorders of Nonparticipating and Qualified Individuals
Participating as Normal Controls

Nonparticipating

Participating

Total no. qualified
DSM-III-R diagnosis
Psychoactive substance use
Mood disorder
Personality disorder
Schizophrenia
Anxiety disorder
Eating disorder
Neurological history

173 455

N =2 NO =2 N =N
A OO OCWOMNMNMOG
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psychiatric illnesses in volunteers, and the combi-
nation of telephone and in-person screening may
provide a more efficient means of screening for
normal controls.

The difficulty of subject recruitment is well es-
tablished. One of the problems in attaining a po-
tential research subject may lie in the scheduled
hours for recruited subjects to work. Thus, subject
recruitment may want to target organizations
and/or “average” working persons by scheduling
studies after normal work hours or even on week-
ends. More subjects may also be enrolled by offer-
ing more substantial remunerative payments.! An-
other area that may require more investigation is
cost-effective strategies of advertising for subject
solicitation.

Psychiatric history is usually not included in
studies that are not directly involved in behavioral
research. However, behavior analysis depends on
systematic replication rather than randomization of
subject selection and assignment in order to obtain
generality of its results. Traditionally, subject de-
scription has been limited to routine demographic
information such as age, gender, education level,
and diagnostic categories. However, one of the
most important pieces of information necessary for
experimental replication is selection criteria of
subjects, which is often not included in published
reports.® This is true despite the fact that knowl-
edge of subject selection can affect both interpre-
tation of results and conclusions as well as repli-
cation of studies.® With the results of this study and
previous studies displaying an increased incidence
of mental illness in volunteer control sub-
jects,1.2412.13 pgychiatric evaluation should be con-
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sidered as an essential component of the selection
process of all volunteer subjects for both biological
and psychiatric studies. Many of the individuals
responding to research participation solicitation
may not be indicative of the general population.!-!2
Previous studies have found a higher incidence of
psychopathology in volunteers than would be ex-
pected in the general population, with up to 52% of
“normal healthy” volunteers having a psychiatric
illness.!+16 Other studies have demonstrated a
broad range of detected psychopathology from
16.5% to 65% in “normal” volunteers.3-3:6:17-21 The
use of different diagnostic procedures from the
ones used in our study must be taken into account.
In addition, the high prevalence of psychopathol-
ogy among these individuals inquiring about par-
ticipation in behavioral research studies may be
explained by the increased motivation of thrill-
seeking, release from inhibitions, and self-discov-
ery of volunteering compared to individuals who
are motivated by financial gain or scientific curi-
osity.*

This study supports the importance of more
scrutiny placed in the recruitment of normal con-
trols. Given their heterogeneity, screening normal
controls may require as much rigor and standard-
ization as screening and assessment of patients.! In
addition, inclusion and exclusion criteria need
more standardization. Implementing screening of
control patients with telephone and in-person
screening may provide for a more effective way to
include normal subjects in behavioral research. It is
clear from the present study and past research that
further studies are warranted to investigate the
process by which controls are selected.!?
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