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Objective: The authors examined video-
taped behaviors of children who devel-
oped schizophrenia as adults and of com-
parison subjects to disclose possible social
and neuromotor deficits foreshadowing
later development of schizophrenia.

Method: In 1972, a sample of 265 11–
13-year-old Danish children were filmed
under standardized conditions while they
were eating lunch. The examination was
part of a larger study investigating early
signs of schizophrenia spectrum disor-
ders. Many of the subjects had a parent
with schizophrenia, leaving them at high
risk for developing a schizophrenia spec-
trum disorder. In 1991, adult psychiatric
outcome data were obtained for 91.3%
(N=242). This study systematically ana-
lyzed the videotapes to determine whether
the children who developed schizophre-
nia as adults evidenced greater social
and/or neuromotor deficits than children

who did not develop a psychiatric disor-
der and children who developed other
psychiatric disorders.

Results: The findings from this study sug-
gest that the brief videotaped footage of
children eating lunch was able to discrim-
inate between the individuals who later
developed schizophrenia and those who
did not. Specifically, the preschizophrenia
children evidenced differences on mea-
sures of sociability and general neuromo-
tor functioning (among boys) from the
children who developed other psychiatric
disorders and the children who did not
develop a psychiatric disorder.

Conclusions: Social and neuromotor
deficits specific to children who develop
schizophrenia in adulthood provide fur-
ther support for a neurodevelopmental
hypothesis of schizophrenia.

(Am J Psychiatry 2004; 161:2021–2027)

The majority of individuals with schizophrenia mani-
fest the illness in the second or third decade of life (1), yet
subclinical signs of neuropathology are already evident
during adolescence (2) and possibly as early as birth and
infancy (3–5). Although some research suggests that the
early signs of schizophrenia are nonspecific and that no
one sign predicts schizophrenia uniquely and effectively
(6), other studies indicate that both social and neuromo-
tor abnormalities in childhood are reliable developmental
precursors of the disorder.

Social deficits exhibited before the onset of schizophre-
nia suggest that interpersonal difficulties precede recog-
nizable psychotic symptoms. A unique study by Walker
and colleagues (7) evaluated childhood home movies of
schizophrenia patients and comparison subjects. The au-
thors reported that girls who later developed schizophre-
nia showed fewer expressions of joy than did same-sex
comparison subjects from infancy through adolescence;
preschizophrenia boys showed nonsignificantly more neg-
ative expressions in preadolescence and early adolescence.

Longitudinal study of “high-risk” individuals (those
having at least one parent with schizophrenia) provides an
alternative opportunity to view the developmental course
of schizophrenia. Several investigations have followed
high-risk subjects through the age of risk, providing infor-

mation regarding premorbid functioning and adult diag-
nostic outcome. In an investigation in the Copenhagen
High-Risk Study (8), teachers noted more negative-type
behavior (e.g., having difficulty making friends or being
passive, socially unresponsive to peers, or unresponsive to
praise or punishment from the teacher) among high-risk
subjects who later succumbed to predominately negative-
symptom schizophrenia than among those who devel-
oped predominately positive-symptom schizophrenia. In
a study from the New York High-Risk Project incorporating
adult diagnostic information, Amminger and colleagues
(9) found more behavior problems in childhood among
adults who developed a schizophrenia-related psychosis
than among adults who developed anxiety or affective dis-
orders, adults who developed substance abuse, or adults
with no disorders. Although limited in number, these
studies following high-risk subjects through adulthood
provide compelling evidence for the developmental na-
ture of social deficits in schizophrenia.

In addition to social deficits, researchers have also in-
vestigated neuromotor deficits in childhood preceding the
development of schizophrenia. Walker et al. (10) evaluated
the neuromotor functioning of preschizophrenia patients
through the naturalistic observation of home movies
filmed by parents during the patients’ childhoods. The re-
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sults suggested more neurological soft signs (abnormali-
ties without a known area of localization in the brain) and
poorer motor skills than in the comparison groups. In a
separate study of adolescents diagnosed with schizotypal
personality disorder, Walker and colleagues (11) found a
higher rate of involuntary movements than in adolescents
with other diagnoses and normal comparison subjects.

Several studies investigating neuromotor functioning
have followed subjects from childhood through the age of
risk. Investigating a large birth cohort, Rosso and col-
leagues (12) found neuromotor deficits in children ages 4
and 7 who later developed schizophrenia. More recent fol-
low-up studies from the New York High-Risk Project indi-
cated that neuromotor deficits predicted schizophrenia
spectrum disorders in adulthood (13).

Collectively, the studies reviewed suggest that schizo-
phrenia is a longitudinal syndrome, with premorbid signs
of social and neuromotor deficits already present during
childhood. The current study was intended to replicate
and extend earlier findings by examining observable be-
havior from childhood, using a sample of children ages
11–13 who were observed in 1972. Videotape records, the
primary source of data in this study, were uniformly and
systematically obtained in 1972 during preadolescence,
before any of the subjects developed a psychiatric disor-
der. We now have DSM-III-R adult outcome data for these
subjects based on structured psychiatric interviews and
psychiatric hospital records obtained in 1992.

Given the literature supporting differences in neuromo-
tor and social functioning between children who do and
do not develop schizophrenia in adulthood, it was hy-
pothesized that children who later developed schizophre-
nia would manifest more social and neuromotor deficits

than 1) children who did not develop a mental illness and
2) children who developed a nonpsychotic disorder.

Method

The current study was part of a larger longitudinal high-risk
project investigating the precursors of schizophrenia. We have
described the design of the study, the subject characteristics,
and the premorbid and follow-up diagnoses in greater detail
elsewhere (14).

Diagnostic Methods: The Parents

The present study investigated high-risk children in a major
perinatal cohort of 9,182 deliveries in Copenhagen during 1959–
1961. In order to identify high-risk children and comparison sub-
jects, in 1969 the lifetime record of psychiatric admissions was
checked through the Danish psychiatric record for the 18,012 par-
ents of the birth cohort.

Subjects were drawn from a Danish birth cohort consisting of
all children born between Sept. 1, 1959, and Dec. 31, 1961, at
Rigshospitalet in Copenhagen (15). In 1972, a sample of 265
11–13-year-old children from this cohort was intensively exam-
ined (16). Of this sample, 242, falling into three groups, were avail-
able for follow-up examinations at ages 31–33. All children with a
mother or father who had a psychiatric hospital diagnosis of
schizophrenia comprised the first group (N=81). One group of
comparison subjects consisted of 87 children who had a parent
with a psychiatric record of hospitalization for a disorder other
than schizophrenia. The remaining 74 subjects were comparison
subjects drawn from the original cohort with no parental records
of psychiatric hospitalization. An effort was made to match these
subjects on the basis of gender, social class, parent’s age, and
mother’s marital status.

Diagnostic Methods: The Offspring

In 1992, when the subjects were between 31 and 33 years of age,
their psychiatric status was ascertained. A psychiatrist adminis-
tered two structured clinical psychiatric interviews, the Struc-
tured Clinical Interview for DSM-III-R (SCID) (17) and the psy-
chosis section of the Present State Examination (18). In addition,
Danish psychiatric hospital records of the subjects were exam-
ined. A detailed coding scheme yielded DSM-III-R diagnoses. On
the basis of the interviews and/or hospital records, we obtained
adult diagnostic outcomes for 242 of the 265 subjects (91.3% suc-
cessful follow-up after 20 years; 23 subjects had neither an inter-
view nor hospital records) (Table 1). After complete description of
the study to the subjects, written informed consent was obtained.

1972 Videotaping Procedures

In 1972, when the subjects were 11–13 years of age, they came
to a laboratory at Kommunehospitalet in Copenhagen for a 1-day
assessment. At noon on the day of the assessment, the research-
ers provided the subjects with a lunchtime meal in a specially
designated room. The videotaping took place during lunch under
highly standard conditions, by camera operators blind to psychi-
atric risk status and, obviously, blind to diagnostic outcome 20
years later.

Generally, two randomly paired children were examined each
day. In the case of 41 subjects, lunch partners were not available.
When two children were present, they sat on the two sides of the
corner of a table facing the tripod-mounted video camera. The
children, who were of the same age level, did not know each other
before entering this situation. Some pairs of children began a
conversation during their meal. The meal consisted of Danish
open-face sandwiches. These sandwiches were constructed in
layers and required some motor skills.

TABLE 1. Primary Psychiatric Diagnoses of 31–33-Year-Old
Offspring (N=242) of Parents With or Without Schizophreniaa

DSM-III-R Diagnosisb

Total Number 
of Offspring 

With Diagnosis
Schizophrenia spectrum disorders

Schizophrenia 16
Schizotypal personality disorder 3
Any psychosis or delusional disorder 5
Paranoid personality disorder 2

Other psychiatric disorders
Nonpsychotic mood or anxiety disorder 19
Nonpsychotic alcohol or drug abuse 33
Minor axis I disorder not requiring hospitalization 1
Borderline personality disorder 5
Schizoid personality disorder 1
Antisocial personality disorder 1
Personality disorder not otherwise specified 4
Other personality disorder 6

No mental illness; no diagnosis 146
a Offspring of parents hospitalized for schizophrenia, N=81; off-

spring of parents hospitalized for other psychiatric disorders, N=
87; offspring without parents hospitalized for psychiatric disorder,
N=74.

b Based on SCID, psychosis section of Present State Examination, and
Danish psychiatric hospital records.
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The camera was an Akai VT-100R black-and-white, 0.25-inch,
reel-to-reel video and audio recorder new to the market that year,
1972 (Akai, Tokyo). The lighting, distance of the camera from the
subjects, and sound recording level were not altered during the
course of the study. During each recording, the camera angle was
changed from 1) an initial focus on both children (2 minutes) to 2)
a close-up of the subject sitting to the left (1 minute), 3) a close-up
of the subject sitting to the right (1 minute), and a final focus on
both children (1 minute). These changes were done with the same
timing for all of the subject dyads. The camera operator made an
effort to ensure that variations in the subjects’ videotaped behav-
ior were not partly ascribable to variations in situational factors.
These videotapes were transcribed onto videocassettes.

Training in Coding Procedures

We established a coding scheme for the videotapes sensitive
enough to detect interindividual variability among the subjects.
The coding scheme yielded 10 continuously distributed variables
similar to variables established in previous video studies investi-
gating early signs of schizophrenia (7, 10). The number of in-
stances of each behavior was noted. Figure 1 contains the coding
form and coding instructions.

A research assistant was trained in the coding system. Together,
this research assistant and one of us ( J.S.) trained another re-
search assistant. Training involved specific instructions followed
by evaluation and discussion of independent work. Questions
from the raters regarding the independent coding were addressed
in regular training meetings to avoid drift; however, all coding
decisions were made independently. All raters, including the
principal investigator, were completely blind to adult diagnostic
outcome.

Statistical Analysis

Coding of the videotapes resulted in 10 continuous measures
of behavior. We analyzed the dimensionality of the 10 coding
scores by using a principal components factor analysis. The factor
analysis yielded three factors with an eigenvalue greater than 1.
Consequently, we rotated the three factors using a varimax rota-
tion procedure. The rotated solution yielded three interpretable
factors: sociability, involuntary hand movements, and general
neuromotor signs. The sociability factor accounted for 26.8% of
the item variance, the involuntary hand movements factor ac-
counted for 18.1%, and the general neuromotor factor accounted
for 15.7%. One item, involuntary facial movements, loaded on
both the involuntary hand movements factor and the general
neuromotor factor at a value above 0.400 but did not differ by
more than 0.100 in magnitude between factors. It did, however,
load more strongly on the general neuromotor factor. Another
item, other abnormal movements, loaded on both the involun-
tary hand movements factor and the general neuromotor factor
at a value above 0.400 but loaded significantly higher on the gen-
eral neuromotor factor. As a result, we assigned involuntary facial
movements and other abnormal movements to the general neu-
romotor factor, leaving the second factor purely involuntary hand
movements (Table 2).

To create scales representing the three factors, we first stan-
dardized the scores for the behavioral variables, setting them to
equal means and standard deviations. We then summed the
scores for all of the variables that loaded on each factor. To ac-
count for missing data, we divided the summed scores by the
number of variables available per subject (missing data were rare).

To determine the level of interrater agreement between coders,
a subset of subjects (N=50, 32.7% of the 153 subjects included in
the analyses) was evaluated separately by the two raters. Two-way
random, absolute agreement intraclass correlation coefficients
(ICCs) for the three scales were 0.91 for sociability, 0.65 for invol-
untary hand movements, and 0.65 for general neuromotor signs.

The value of Cronbach’s alpha for each scale was 0.83 for sociabil-
ity, 0.73 for involuntary hand movements, and 0.52 for general
neuromotor signs.

Given the limited number of schizophrenia subjects and the
uniqueness of these data, we were concerned about type II error
(not detecting a significant difference when a significant differ-
ence exists). Consequently, rather than employing omnibus tests
to assess for overall group differences and correcting significance

FIGURE 1. Form and Instructions for Coding Possible Pre-
cursors of Schizophrenia in Videotapes of Children in
Naturalistic Settingsa

a The form with instructions (in blue) was used for training. The
instructions did not appear on the form used for coding of study
subjects.

Subject name/ID

Subject sex

Subject age

Date of film

Partner's name

Partner’s sex

Partner’s age

Time of start

# of involuntary arm or hand movements (right):

Yes _____ No ____

If yes, describe: ________________________________________

[e.g., tics, tremor, dyskinesias]

# of involuntary arm or hand movements (left):

Yes ____ No ____

If yes, describe: ________________________________________

[e.g., tics, tremor, dyskinesias]

# of smiles: ____

[No vocalization of laughter; teeth or clearly defined cheek smile]

# of laughs: ____

[Must be accompanied by vocalization of laughter]

# of vocalizations to other child initiated by subject: ____

[When one kid responds, then quickly initiates a new dialogue, 

the beginning of the new dialogue is a new initiation; high 

pitches may cue new initiation]

# of vocalizations to other child initiated by other child: ____

# of raised elbows: ____ No ____7.

[Elbow raised above parallel]

# of nystagmus-like eye movements: ____ No ____

[Shifts eyes around three places rapidly] 

# of involuntary facial movements: _____

[Tics, orofacial dyskinesia]

# of other abnormal movements: _____

1.

2.

3.

4.

5.

6.

8.

9.

10.

[E.g., avolitional torso movements, jerky whole head movements]

Coder

 ________________________________________

 ________________________________________

 ________________________________________

 ________________________________________

 ________________________________________

 ________________________________________

 ________________________________________

 ________________________________________

 ________________________________________
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levels to reflect multiple tests, we used uncorrected-planned-
comparison t tests as the primary statistical analyses assessing
group differences on the scales for sociability, involuntary hand
movements, and general neuromotor signs. While these practices
minimized the chances of type II error, they increased the risk for
type I error (detecting a significant difference when one does not
exist). All statistical tests were two-tailed, and alpha levels were
set at p=0.05.

Results

Missing Data

Of the 265 original subjects videotaped in 1972, 23 ei-
ther died or refused to participate. Additionally, 48 sub-
jects did not have videotapes. As mentioned previously,
the camcorder used was among the first personal video re-
cording devices, using reel-to-reel technology. When the
reel-to-reel tapes were converted to modern standards, a
reel from some may have been missing, accounting for the
48 subjects without footage. The subjects without video-
tapes, however, did not systematically differ from the sub-
jects with videotapes in terms of diagnostic outcome, sex,
or psychiatric risk status (Table 3). Because of equipment
failure, one subject who was given ratings for raised el-
bows, nystagmus-like eye movements, involuntary facial
movements, involuntary hand movements, and other ab-
normal movements was not rated for smiles, laughs, vo-
calization responses, and initiated vocalizations.

As discussed in the Method section, every effort was
made to standardize the conditions of the videotaping.
Not every subject, however, had a lunch partner (41 sub-

jects were without a partner). Although two subjects were
invited for testing every day, occasionally only one came.
The subjects without partners did not systematically differ
from the subjects with partners in terms of diagnostic out-
come, psychiatric risk status, or sex (Table 3). However, t
tests revealed significant differences between those with
and without partners on all three scales (Table 4). Because
of these differences between partnered and nonpartnered
subjects and the limited number of nonpartnered sub-
jects, we excluded the nonpartnered subjects from further
analyses. In total, we had 153 subjects with complete
scores on the scales for general neuromotor signs and in-
voluntary hand movements and 152 subjects with com-
plete sociability scale scores (Table 3). In unreported anal-
yses, the results for the partnered and nonpartnered
subjects combined resembled the results for the part-
nered-only subjects.

We tested for potential confounding effects of socioeco-
nomic status and sex on all three scales. Socioeconomic sta-
tus at rearing did not significantly correlate with the scores
on any of the three scales. Similarly, males and females did
not significantly differ on the scales for sociability and in-
voluntary hand movements. The males did, however, show
higher scores on the general neuromotor scale than the fe-
males (males, N=81: mean=–0.02, SD=0.46; females, N=72:
mean=–0.22, SD=0.40) (t=2.81, df=151, p<0.01).

Relation of Adult Psychiatric Outcome 
to Videotaped Childhood Behaviors

The mean scale scores by diagnostic group are pre-
sented in Table 5. Comparisons of mean scores on the
sociability scale revealed that the children who later de-
veloped schizophrenia had lower scores than did the chil-
dren who did not develop mental illness (t=4.48, df=87.8,
p<0.001). These two groups did not significantly differ
from each other on the scale for involuntary hand move-
ments (t=–0.74, df=99, p=0.47) or the general neuromotor
scale (t=1.94, df=99, p=0.06). When males and females
were analyzed separately, the scores for general neuromo-
tor signs did not significantly differentiate between an
outcome of schizophrenia and an outcome of no mental
illness (males: t=1.93, df=49, p=0.06; females: t=0.85, df=
48, p=0.41). Although the findings were not significant at
the p=0.05 level, the difference for male subjects ap-
proached significance.

In addition to the main hypotheses regarding the be-
havior of the preschizophrenia subjects in relation to that
of the normal comparison subjects, we were also inter-
ested in the specificity of these effects to children who
would later develop schizophrenia as compared to chil-
dren who would later develop other psychopathology. We
repeated the preceding analyses but compared subjects
with an outcome of schizophrenia to those with an out-
come of some other psychopathology on all three scales.
Compared to the subjects who developed nonschizophre-
nia psychopathology, the schizophrenia group had signif-

TABLE 2. Loading of Scores for Possible Precursors of
Schizophrenia on Factors for Sociability, Involuntary Hand
Movements, and General Neuromotor Signs for 11–13-
Year-Old Offspring (N=194) of Parents With or Without
Schizophreniaa

Factor Loading

Scored Behavior
Factor 1:

Sociability

Factor 2:
Involuntary

Hand 
Movements

Factor 3:
General

Neuromotor
Signs

Raised elbows 0.217 –0.098 0.661b

Involuntary right hand 
movements –0.044 0.865b –0.020

Involuntary left hand 
movements 0.098 0.821b 0.233

Nystagmus-like eye 
movements –0.190 0.110 0.585b

Involuntary facial 
movements 0.017 0.429b 0.486b

Other abnormal 
movements –0.066 0.414b 0.628b

Smiles 0.719b –0.067 0.215
Vocalizations initiated 

by subject 0.867b 0.035 –0.043
Vocalizations 

responding to partner 0.733b 0.025 –0.239
Laughs 0.880b 0.039 0.023
a Total offspring of parents hospitalized for schizophrenia, N=70; to-

tal offspring of parents hospitalized for other psychiatric disorders,
N=65; total offspring without parents hospitalized for psychiatric
disorder, N=59.

b Factor loading above 0.400.
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icantly lower sociability scale scores (t=2.51, df=51.9, p=
0.02). A higher general neuromotor scale score did not sig-
nificantly differentiate an outcome of schizophrenia from
other psychopathology (t=2.05, df=10.3, p=0.07). Among
males, the score on the general neuromotor scale signifi-
cantly differed between the schizophrenia group and the
group with other psychopathology (t=3.36, df=30, p=
0.002). Among females, however, the general neuromotor
scale failed to significantly differentiate an outcome of
schizophrenia from other psychopathology (t=1.19, df=20,
p=0.25). The involuntary hand movements scale did not
significantly differentiate the schizophrenia group from
the other psychopathology group (t=–0.93, df=52, p=0.36).

Discussion

Overall, the observations from these standardized vid-
eotapes suggest differences between children who do and
who do not develop schizophrenia in adulthood. Specifi-
cally, the schizophrenia patients showed premorbid social
deficits, and male schizophrenia patients showed a ten-
dency toward premorbid neuromotor deficits (as mea-
sured by the general neuromotor scale but not the scale
for involuntary hand movements) in relation to compari-
son subjects with no psychiatric diagnosis in adulthood.
Furthermore, the findings from this study suggest impair-
ments unique to schizophrenia. Differences were ob-

served between the subjects with a schizophrenia out-
come and those with no mental illness and between those
with a schizophrenia outcome and those with an outcome
of other psychopathology. We did not detect significant
differences between outcome groups on the involuntary
hand movements scale.

Overall, boys showed higher scores on the scale for gen-
eral neuromotor signs than did girls. Similarly, Rieder and
Nichols (19) and Marcus and colleagues (20) found more
neuromotor impairment among high-risk boys than high-
risk girls. Differences between boys and girls on the neuro-
motor scale may suggest differences in vulnerability to
disruption of the early neural development responsible for
neuromotor functioning.

The current investigation has several notable strengths.
All measures for this study were prospective. The data were
gathered 20 to 33 years before diagnosis, thus reducing the
likelihood that the adult clinical picture influenced mea-
surement of early childhood behaviors. We assessed the
subjects at ages 11–13, before any overt signs of mental ill-
ness. In 1972, when the tapes were created, the researchers
were blind to psychiatric risk status and, obviously, blind
to diagnostic outcome. Additionally, all of the current re-
search team members (raters, data entry assistants, statis-
ticians) were blind to the adult diagnostic outcomes until
after the coding of the videotapes.

TABLE 3. Demographic Information for Subjects Videotaped at Age 11–13 Who Were or Were Not Included in Analyses of
Psychiatric Diagnoses at Age 31–33 Among Offspring of Parents With or Without Schizophrenia

Number of 
Offspring
Without

Videotape 
at Age 31–33

Offspring With Videotape Available at Age 31–33

Total

Had Partner During 
Taping, Was Included 

in Analyses
Did Not Have Partner 

During Taping

Variable Total N N % N % N %
Adult diagnostic outcome

Schizophrenia 16 2 14 87.5 10 71.4 4 28.6
No mental illness 146 32 114 78.1 91 79.8 23 20.2
Other psychiatric disorder 70 14 56 80.0 44 78.6 12 21.4
Schizophrenia spectrum disorder 10 0 10 100.0 8 80.0 2 20.0

Parental status
Schizophrenia 81 11 70 86.4 56 80.0 14 20.0
Other psychiatric diagnosis 87 22 65 74.7 54 83.1 11 16.9
No psychiatric hospitalization 74 15 59 79.7 43 72.9 16 27.1

Gender
Male 119 20 99 83.2 81 81.8 18 18.2
Female 123 28 95 77.2 72 75.8 23 24.2

TABLE 4. Differences in Scores for Sociability, Involuntary Hand Movements, and General Neuromotor Signs Between
Subjects Who Did and Did Not Have a Partner During Videotaping of 11–13-Year-Old Offspring of Parents With or Without
Schizophreniaa

Offspring Who Had Partner 
During Taping

Offspring Who Did Not Have 
Partner During Taping

Standardized Score Standardized Score Analysis

Behavior Categoryb N Mean SD N Mean SD t df p
Sociability 152 0.07 0.88 41 –0.27 0.31 –3.97 179.4 <0.001
Involuntary hand movements 153 –0.10 0.78 41 0.39 1.12 2.64 51.0 0.02
General neuromotor signs 153 –0.12 0.44 41 0.42 0.99 3.36 44.3 0.002
a Total offspring of parents hospitalized for schizophrenia, N=56; total offspring of parents hospitalized for other psychiatric disorders, N=54;

total offspring without parents hospitalized for psychiatric disorder, N=43.
b Based on factor analysis of individual behaviors, as shown in Table 2.
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The high-risk subjects from this study were selected
from a Danish birth cohort consisting of all children born
between Sept. 1, 1959, and Dec. 31, 1961, at Rigshospitalet
in Copenhagen. Every child having a parent diagnosed
with schizophrenia was included in our sample. Thus,
rather than being selected through various means, the 81
identified high-risk subjects were representative of high-
risk children in Denmark. Therefore, the 16 patients with
schizophrenia in this sample are representative of geneti-
cally at-risk Danish children born around 1960 who later
developed schizophrenia.

Previous work discerning social and neuromotor defi-
cits in premorbid schizophrenia suffers from lack of stan-
dardized conditions (7, 10). The protocol for this project,
however, dictated strict standardization. The attention to
a uniform and systematic protocol reduced measurement
error.

This study also suffered from notable limitations. The 10
variables measuring the observed behaviors from the vid-
eotapes yielded three scales. Agreement between raters
ranged from high for the sociability scale (ICC=0.91) to
moderate for the involuntary hand movements scale
(ICC=0.65) and the general neuromotor scale (ICC=0.65).
The two neuromotor scales contained items that were
more ambiguous. Subtle distinctions between behaviors
likely resulted in less agreement between raters.

Measurement of internal consistency varied across the
scales as well. The scale for involuntary hand movements
showed moderate internal consistency (alpha=0.73). The
general neuromotor scale showed only modest internal
consistency (alpha=0.52). Low internal consistency may
result from the low number of items in the scales and low
behavioral frequencies of each item. Poorer reliability sug-
gests that a scale might not measure a single factor and
might contribute to a failure to reject the null hypothesis,
particularly when the sample size is small. Despite these
limitations, however, we still found the hypothesized sig-
nificant effects on scores on the general neuromotor scale
among boys.

This study suffers from sizable numbers of missing data.
Of the 242 subjects with adult follow-up information, 48
subjects did not have videotapes. The subjects with and
without tapes did not seem to systematically differ in
terms of adult diagnostic outcome, sex, or psychiatric risk
status. We therefore assume that the subjects we did have
were representative of the original study sample. Further-
more, we also excluded 41 subjects who did not have part-
ners. While the partnered and nonpartnered subjects dif-
fered on the scales, they did not significantly differ in
terms of demographic characteristics. Most important,
the findings from analyses of only the subjects with part-
ners were similar to the results of tests on the combined
group of subjects with and without partners.

We based our results on a relatively small number of pa-
tients with schizophrenia (N=10). Additionally, because
the scores on the general neuromotor scale differed by sex,
we analyzed boys and girls separately, further reducing
our sample of patients. Our analyses may have lacked the
power to detect significant differences and reduce our
confidence in interpreting null findings as evidence that
significant differences do not exist. Furthermore, signifi-
cant differences observed between groups with small
sample sizes should be viewed with caution.

The results from this study suggest that brief videotaped
footage of children eating lunch can discriminate between
individuals who later develop schizophrenia and individ-
uals who do not. In particular, the children who developed
schizophrenia in adulthood showed deficits on measures
of sociability relative to children with an outcome of no
mental illness. Boys who later developed schizophrenia
showed nonsignificantly greater impairment on a mea-
sure of general neuromotor functioning than did boys
who had an outcome of no mental illness. Additionally,
the findings appear specific to schizophrenia, as children
who later developed schizophrenia showed deficits in so-
ciability and differences on a measure of neuromotor
functioning (among boys) compared to children who de-
veloped other, nonpsychotic, psychopathology.

TABLE 5. Relation of Adult Psychiatric Outcome to Scores for Sociability, Involuntary Hand Movements, and General
Neuromotor Signs at Age 11–13 Among Offspring of Parents With or Without Schizophreniaa

Behavior Categoryb

Adult Diagnosis 
of Schizophrenia

No Adult Diagnosis 
of Mental Illness

Adult Diagnosis 
of Other 

Psychiatric Disorder

Adult Diagnosis 
of Schizophrenia 

Spectrum Disorder

Standardized 
Score

Standardized 
Score

Standardized 
Score

Standardized 
Score

N Mean SD N Mean SD N Mean SD N Mean SD
Sociability 10 –0.34 0.16 90 0.18 0.99 44 –0.02 0.77 8 –0.13 0.34
Involuntary hand movements 10 –0.30 0.44 91 –0.11 0.82 44 –0.06 0.79 8 0.09 0.63
General neuromotor signs

Total 10 0.17 0.57 91 –0.13 0.45 44 –0.20 0.31 8 0.10 0.63
Boys only 5 0.47 0.61 46 –0.01 0.49 27 –0.15 0.32 3 –0.25 0.26
Girls only 5 –0.12 0.36 45 –0.26 0.36 17 –0.30 0.28 5 0.30 0.71

a Total offspring of parents hospitalized for schizophrenia, N=56; total offspring of parents hospitalized for other psychiatric disorders, N=54;
total offspring without parents hospitalized for psychiatric disorder, N=43.

b Based on factor analysis of individual behaviors, as shown in Table 2.
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