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ABSTRACT:

Association between premorbid social and intellectual impairments and the
predisposition for schizophrenia has been reported since the time of Kraepelin and
Bleuler. Evidence has accumulated indicating that social and intellectual impairments
during adolescence are predictive of schizophrenia onset. This study evaluates
premorbid functioning in 137 patients with first episode psychosis as well as 61
healthy control subjects using the Premorbid Adjustment Scale. Patients had
significantly worse premorbid functioning than healthy control subjects in all domains
during childhood, early adolescence as well as late adolescence. Patients continued to
deteriorate over time with the worst premorbid functioning was when they were close
to their psychosis onset.
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INTRODUCTION: the association between premorbid
Schizophrenia is a devastating social and intellectual impairments and
multifactorial disorder with genetic and the predisposition for schizophrenia.
environmental elements contributing to Since that time, evidence has accumu-
overall risk (McGuffin et al., 2002). It lated indicating that social and
is known to be a major cause of intellectual impairments during adoles-
disability (Ustun et al., 1999). The cence are predictive of schizo-phrenia
lifetime risk of schizophrenia is onset (Malmberg et al., 1998;
approximately 1% (Gottesman, 1991). Davidson et al., 1999; Hafner, 2000;
Rabinowitz et al.,, 2000 and
The term premorbid function- Klosterkotter et al., 2001).
ning or premorbid adjustment is
defined as the individual's social, One of the most widely used
interpersonal, academic, and occupa- retrospective rating scales for premo-
tional functioning prior to the onset of rbid functioning in schizo-phrenia is
psychotic symptoms. It has received the Premorbid Adjustment Scale (PAS)
much attention in the field of schizo- which assesses premorbid functioning
phrenia research  (Addington & during childhood (up to 11 years),
Addington, 2005). early adolescence (12-15 years), late
adolescence (16-18 years) and adul-
Kraepelin (1919) and Bleuler thood (19 + years). Individual items in
(1911, tr. 1950) were the first to note the childhood and adolescent cate-
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gories assess premorbid adjustment by
asking about sociability and social
withdrawal, peer relationships, scho-
lastic performance, adaptation to
school, and ability to form socio-sexual
relationships. Ratings in the adult
period focus on social relationships
while the General Scale ratings are
broader, including educational achieve-
ment, adult social relationships, and
level of interest in and enjoyment of
major life activities (work, family, etc).
Performance is scored on a 7-point
scale ranging from 0O (best functioning)
to 6 (worst functioning) (Cannon-
Spoor et al., 1982).

Some investigators ~ have
examined premorbid functioning as
constituting two different domains or
dimensions comprised of academic
functioning (school functioning dom-
ain) and social functioning (social-
lization domain) rather than as
individual variables in PAS (Van
Kammen et al., 1994; Cannon et al.,
1997 and Allen et al., 2005). This
classification has been supported by
factor analysis, and relationships have
been shown between the school
functioning domain and neuropsy-
chological (NP) variables, especially
intelligence, as well as between the
socialization domain and symptoms,
especially negative symptoms (Allen et
al.,, 2001). The distinction between
premorbid school functioning and
social functioning dimensions has been
shown to be more specific than total
measures of premorbid functioning
because combining the two domains
may obscure the associations between
premorbid functioning and specific
outcome variables (Allen et al., 2005).

There is considerable evidence
that at least some individuals who
develop schizophrenia as adults
demonstrate signs of neurodevelop-
mental deficits long before the onset of

illness. This evidence has emerged
from a variety of sources but includes
the study of children born to mothers
with schizophrenia (Fish et al., 1992)
and the study of developmental
milestones and school achievement in
birth cohorts (Jones et al., 1994).
Abnormalities of premorbid social and
academic functioning can be viewed as
the result of these neurodevelopmental
problems. These abnormalities have
been described in discordant mono-
zygotic twins and in non-ill children of
mothers with schizophrenia (Dworkin
et al.,, 1991 and Reichenberg et al.,
2000). Moreover, it has been demon-
strated that there is an association
between cognitive functioning in
childhood and the development of
illness in adulthood (Reichenberg et
al., 2006 and Smith et al., 2006).

Poor premorbid adjustment has
been shown to be associated with poor
social functioning during adulthood
(San et al., 2007), early and insidious
onset of illness (Gupta et al., 1995 and
Vyas et al., 2007), more negative
symptoms and poor treatment response
(Bailer et al., 1996), longer duration of
hospitalizations (Levitt et al., 1994),
poor long-term outcome (Childers &
Harding, 1990), poorer medication
compliance (DeQuardo et al., 1994),
larger cerebral ventricles (Weinberger
et al., 1980), abnormal computed
tomographic (CT) and positron-
emission tomographic scans (Erel et
al., 1991; Van Kammen et al., 1994;
Gur et al.,, 1995 and Cannon et al.,
1997) and more severe neuro-
psychological impairments (Palmer et
al., 1997 and Rabinowitz et al., 2002).
In contrast, good premorbid function-
ning is predictive of better response to
treatment (Stoffelmayr et al., 1983,
Gupta et al., 1995; Bailer et al., 1996;
Larsen et al., 2004; Addington &
Addington, 2005; Haim et al., 2006
and Rabinowitz et al., 2006).
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Furthermore, better premorbid
history has been associated with older
age at onset of illness, later age of first
neuroleptic use, and later age at first
hos- pitalization (Haas & Sweeney
1992). Males generally score worse
than females on a range of premorbid
variables (Klorman et al., 1977,
Goldstein, 1988; Childers & Harding,
1990; Dworkin, 1990; Haas &
Sweeney, 1992; Castle et al., 1993 and
Hafner et al., 1993). Patients with the
paranoid subtype of schizophrenia
have Dbetter premorbid functioning
compared to patients with nonparanoid
types of schizophrenia (Jorgensen &
Parnas, 1990 and Fenton &
McGlashan, 1991).

Research that focuses on the
development of psychosis, first episode
psychosis, and early detection and
early intervention should define
different phases in the development of
the illness as the premorbid period, the
prodromal period and the period of
untreated psychosis (Larsen et al.,
1998). Understanding and distin-
guishing between these periods is
crucial to future research, early
detection and illness management.
Thus, PAS that is an appropriate
measure that supports these goals and
is both valid and reliable for FE
samples is required (Mastrigt &
Addington, 2002).

SUBJECTS AND METHODS:

The sample included a hundred

thirty seven first episode patients and
sixty one healthy control subjects.
Data was collected from the assess-
ment of first episode patients partici-
pating in a number of studies carried
out at the Commonwealth Research
Center (CRC), Psychiatry Department,
Harvard Medical School, USA.

Study Variables:
A. Demographic characteristics:

For the purposes of this study,
the following operational definitions
and/or measures of the demographic
variables of interest were used:

- Age: is the number of years living.

- Gender: is the sex of the participant.

- Race and/or ethnicity: is based on the

participant’s self-report

- Marital Status: is the participants’

self-reported current marital status.

- Education is measured as the total

number of years of education

completed.

- Socioeconomic Status (SES): SES is

measured using the Hollingshead scale
(Hollingshead, 1975).

- Handedness: is measured as the

participants’  self-reported  primary

handedness.

B. IlIness Characteristics

- Psychiatric Axis | Diagnosis: is
defined as a DSM-III-R (American
Psychiatric Association, 1987), DSM-
IV (American Psychiatric Association,
1994) or DSM-IV-TR (American
Psychiatric Association, 2000) diagn-
oses of Schizophrenia, Schizophre-
niform, or Schizoaffective Disorder.
This diagnosis was determined by the
use of the Structured Clinical Interview
for DSM-IV (SCID) (First et al.,
2002), a semi-structured clinical
interview for Axis | disorders.

- Premorbid Adjustment: is measured
by using the Premorbid Adjustment
Scale (PAS; Cannon-Spoor et al.,,
1982). The PAS comprises 36 items
describing levels of functioning before
the onset of psychosis. These items
cover sociability and withdrawal, peer
relationships, scholastic performance,
adaptation to school and capacity to
establish  socio-sexual relationships,
assessed during four periods in life:
childhood (up to 11 years), early adole-
scence (12-15 years), late adolescence
(16-18 years) and adulthood (19 years
and beyond). The rating is based on
interviews with the subject and/or with
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family members. The scoring range of
each item is 0-6, with 0 indicating the
best level of functioning and 6 the
worst. In this dissertation project, we
will examine socialization and school
functioning domains from the PAS.

The socialization domain is
represented by the sum of the social-
bility and withdrawal, and peer
relationships items, while the school
functioning domain is represented by
the sum of the scholastic performance
and adaptation to school items. These 2
domains and the overall score of PAS
are studied in 3 phases of development:
Childhood, early adolescence and late
adolescence. The fourth phase (young

adulthood) is excluded because most of
the SSD FE participants were already
psychotic by then.

RESULTS:
A. Demographic characteristics

As compared to controls (see
table (1)), the FE sample was
significantly older, had more males
(82.6% of patients in contrast to 50.8%
of healthy controls), had lower parental
SES, a significantly higher family
history of psychosis (11.6% of patients
compared to no family history of
psychosis for controls), and fewer
years of completed education with
controls having more education (13.1)
than FE participants (12.3 years).

Table (1): Demographic characteristics in patients vs controls

FE (n=137) | Controls (n=61) P
Age (years): Mean (SD) 22.3 (4.4) 20.1 (3.8) .001
Gender: N (%) Males 113 (82.5%) 31 (50.8%)
Females 24 (17.5%) 30 (49.2%) <.001
Race: N (%) Caucasian 74 (54%) 41 (67.2%)
African American 33 (24.1%) 13 (21.3%)
Hispanic 14 (10.2%) 0 (0%) 102
East/SE Asian 8 (5.8%) 3 (4.9%)
Other 8 (5.8%) 4 (6.6%)
Marital status: N(%) Single 129 (94.2%) 59 (96.7%)
Married 5 (3.6%) 1 (1.6%) 721
Divorced 3 (2.2%) 1 (1.6%)
Handedness:N (%) Right 96 (87.3%) 43 (95.6%)
Left 12 (10.9%) 2 (4.4%) 281
Mixed 2 (1.8%) 0 (0%)
Number of years of education: 12.3 (2.5) 13.1(2.9) .047
Mean (SD)
Parental SES: N (%) 1 23 (28%) 30 (49.2%)
1 is highest 2 19 (23.2%) 19 (31.1%)
3 16 (19.5%) 10 (16.4%) .001
4 17 (20.7%) 2 (3.3%)
5 7 (8.5%) 0 (0%)
Family history of psychosis in
first degree relatives: N (%)
Yes 11 (11.6%) 0 (0%) .003
No 84 (88.4%) 61 (100%)
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B. Premorbid adjustment (PAS):
B.1. Childhood PAS (age up to 11 years):

Table 2: Premorbid adjustment in childhood (higher scores are worse):

PAS items N Mean | SD P

Sociability & withdrawal = Cases 87 |1.15 1.37

Controls 60 |.52 .83 .001
Peer relations Cases 87 |1.45 1.2

Controls 60 |.70 e <. 001
Socialization domain Cases 87 |2.60 2.38

Controls 60 |1.22 1.34 | <.001
Scholastic performance Cases 88 | 1.73 1.49

Controls 60 | .95 1.17 |.001
Adaptation to school Cases 87 | .94 1.15

Controls 60 | .40 .83 .001
School functioning domain Cases 87 | 2.63 2.36

Controls 60 |1.35 1.78 | <.001
Total PAS score Cases 87 |5.23 3.61

Controls 60 | 2.57 2.30 | <.001

Bolded values are significant. SD = Standard deviation.

As shown in table (2), patients scores (higher scores are worse) in all
had very significantly worse childhood childhood PAS items and these
premorbid functioning than healthy differences were statistically signify-
control subjects as indicated by higher cant in all domains.

B.2. Early adolescence PAS (ages 12-15 years):

Table 3: Early adolescence PAS in FE and control groups:

PAS items N Mean | SD P

Sociability & withdrawal Cases 87 | 145 1.41 | <.001

Controls 60 |.35 Al
Peer relations Cases 87 |1.52 1.14

Controls 60 | .45 g2 <. 001
Socialization domain Cases 87 |2.97 2.26

Controls 60 | .80 1.2 <. 001
Scholastic performance Cases 87 | 245 1.7

Controls 60 |1.02 1.2 <. 001
Adaptation to school Cases 87 |1.60 1.5

Controls 60 |.35 T <. 001
School functioning domain Cases 87 | 4.05 3

Controls 60 |1.37 1.6 <. 001
Total PAS score Cases 87 |7.01 4.1

Controls 60 |2.20 2.2 <. 001

Bolded values are significant. SD = Standard deviation.
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As shown in table (3), patients
had significantly worse premorbid
functioning than healthy control
subjects in early adolescence as

indicated by higher (almost triple the
level) scores in all early adolescence
PAS items and these differences were
statistically significant in all domains.

B.3. Late adolescence PAS (ages 16-18 years):

Table 4: Late adolescence PAS in FE and control groups:

PAS items N Mean |[SD |P

Sociability & withdrawal Cases 82 |19 16 |<.001

Controls 53 | .26 .6
Peer relations Cases 82 |18 1.3

Controls 53 | .40 T <. 001
Socialization domain Cases 82 |37 2.5

Controls 53 |.70 1.1 | <.001
Scholastic performance Cases 82 |31 1.9

Controls 53 |11 1.1 | <.001
Adaptation to school Cases 82 |24 1.8

Controls 53 | .40 v <. 001
School functioning domain Cases 82 |55 35

Controls 53 |15 1.6 |<.001
Total PAS score Cases 82 9.2 4.9

Controls 53 |21 2.2 | <.001

Bolded values are significant. SD = Standard deviation.

As shown in table (4), patients had
worse late adolescence premorbid
functioning than healthy control
subjects as indicated by higher (almost

5 times) scores in all late adolescence
PAS items and these differences were
statistically significant in all domains.
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Childhood PAS total

Figure 1: Change in premorbid functioning over time:

EA PAS total

=*Controls

ﬁ\.—_.

LA PAS total

Figure (1) demonstrates that there is deterioration overtime in premorbid
functioning in patients with FEP while healthy control subjects show stable good
premorbid adjustment. Thus, the difference in overall premorbid functioning between
patients and healthy controls grows larger as patients get closer to developing

psychosis.

DISCUSSION:

There were significant
differences between the FE and control
groups in age where the mean age was
higher in the FE compared to the
control group. That difference may be
due to recruitment of healthy controls
only in the context of an early
psychosis study that includes healthy
teenage youth while the patient group
was derived from multiple other
studies.

Regarding  gender,  males
represented 82.6% of our patients in
contrast to 50.8% of healthy controls
and that parallels the results of many
other studies (Haas & Sweeney, 1992;
Bailer et al., 1996 and Baldwin et al.,
2005). This is unlikely to reflect the
true prevalence of the sex ratio in
schizophrenia (which is close to
50:50), with slightly more males
(Picchioni & Murray, 2007), but is
consistent with many FE studies (e.g.,

Larsen et al., 2004). This might be
related to who becomes hospitalized or
patterns of volunteerism among
schizophrenia patients.

Overall, the results paint a
picture of the devastating effects of
psychosis on the lives of these young
participants. We found a statistically
significant difference in parental SES
where patients had significantly lower
SES than controls and that is consistent
with  many other studies (Castro-
Fornieles et al., 2007 and Jones et al.,
2011). This is expected if schizo-
phrenia runs in families and may
attenuate occupational and educational
achievement.

As expected, there was a
statistically  significant  difference
between patients and healthy control
subjects regarding family history of
psychosis in first degree relatives as we
found a positive family history in

38



EL-MINIA MED. BULL. VOL. 23, NO. 1, JAN., 2012

Abdel-Fadeel et al

11.6% of patients but no family history
of psychosis in the healthy control
subjects. This finding is smaller than
what was reported by Faridi et al.
(2009) as they found 19.1% of patients
had a positive family history of
psychosis in first degree relatives of FE
patients. Family history of psychosis
was an exclusion criterion for the
healthy control subjects, so the rate of
zero is entirely expected.

Results of this study generally
parallel other studies that reported an
association between premorbid social
and intellectual functioning and
predisposition ~ for  schizophrenia
(Kraepelin, 1919; Allen et al., 2005).
We found patterns of deterioration in
individuals with SSDs compared to
controls from childhood to late
adolescence evident in all PAS
variables (grouped into socialization
and school functioning domains).
There was a statistically significant
difference between FE patients and
healthy control subjects on all
childhood PAS variables.

We found deterioration in the
socialization and school functioning
domains  when  patients  began
adolescence. Patients did worse in
early adolescent premorbid functioning
than healthy control subjects on all
early adolescent PAS items, and these

differences were statistically
significant in all domains. We also
found that the deterioration in

premorbid functioning continued into
late adolescence with scores of patients
being about 5 times as high (i.e., much
more abnormal) as control subjects. In
contrast, control subjects showed
stable good premorbid adjustment over
time, indicating that social and
intellectual impairments during
adolescence are predictive of and
associated with schizophrenia. This is
consistent with what was found in

other studies (Malmberg et al., 1998;
Davidson et al., 1999; Hafner, 2000;
Rabinowitz et al.,, 2000 and
Klosterkotter et al., 2001). This may be
explained by and related to the view
that schizophrenia patients demonstrate
signs of neurodevelopmental deficits
long before the onset of illness (Fish et
al.,, 1992) and the abnormalities in
premorbid social and academic
functioning result from these neuro-
developmental problems.
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