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placing a heavy burden on general practitioners (GPs),
who are faced not only with the management of physical
comorbidities, but also with visits for psychiatric symp-
toms, emergencies, and counseling to patients and their
families.1–8 Furthermore, general practitioners are some-
times the first and only provider of treatment for schizo-
phrenia patients.9–13

In Italy, the closure of admissions to psychiatric hospi-
tals in 1978 has placed a strong emphasis on community
care,14 so that Italian GPs are often confronted with the
management of schizophrenia patients; this calls for a
greater effort to improve GPs’ knowledge of schizophre-
nia and the use of antipsychotics.

It has been speculated15 that the goals of training
courses could be either “deficit” based or “epidemiol-
ogy” based. In the first instance, objectively assessed
deficits in knowledge point to learning needs, while in
the latter case, epidemiology could give priority to ill-
nesses with high prevalence. Once a learning need is
identified, dedicated training courses can be imple-
mented to cover deficits in knowledge. The 2 approaches
are not mutually exclusive, and, in the case of schizo-
phrenia, both epidemiologic data about GPs’ burden of
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was performed (June 2002). A random subgroup
was selected to participate in a 4-month retest
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were also asked to rate videotaped cases of 5 pa-
tients with different DSM-IV diagnoses. The
main outcome measures were the scores from
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symptoms and signs, knowledge of antipsychotics
and their adverse events, and correct diagnoses of
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Results: Primary care doctors identified
positive (79.0%), negative (72.6%) and general
(72.1%) symptoms of schizophrenia (p < .001).
Of the 5 cases on videotape, they correctly rated
a mean of 3.1 cases. The mean percentage of anti-
psychotics correctly identified was 34.1% (older)
and 51.2% (novel) (p < .001). Better answers
were given by doctors who knew the diagnostic
criteria, had read books on psychiatry, and had
attended previous courses.

Conclusion: More teaching on the diagnosis
of schizophrenia and clinical psychopharmacol-
ogy should be given to general practitioners.
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he worldwide shift of schizophrenia patients from
psychiatric hospitals into the community is now
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care and deficits in their knowledge might guide training
programs.

The aims of our study were to assess GPs’ knowledge
about schizophrenia in the areas of symptoms, diagnosis,
drug treatment, and potentially related adverse events.
Another objective was to investigate what demographic
and professional variables for GPs were related to their
knowledge about schizophrenia. Since no other studies of
the recent literature have so far investigated these aspects,
our aim was to contribute new data on what family doc-
tors actually know about schizophrenia and whether they
should have more teaching on this topic.

METHOD

Health Care Setting and General Practitioners
Practice organization within the health care system in

Italy can be described, according to some parameters,16 by
a capitation payment system and single-handed practices.
GPs are the gatekeepers (with the exception of access to
psychiatric services), most have no additional staff, and
there is no competition from specialists in primary care.
Visits are usually not booked by patients, who attend their
GPs whenever they feel in need, and doctors make home
visits when necessary. When symptoms are severe, pa-
tients may be taken directly to the emergency room of
main hospitals.

The study took place in the city of Brescia, whose local
health unit involves 706 GPs, working in the city or in its
province. Letters were sent to all GPs in the catchment
area to give details of the study design, and to ask for their
participation in a teaching course devised for research
purposes and the assessment of reliability data.

Admission to the main session, which took place on 15
June 2002, was limited to the first 220 participants who
responded to the letter, on a first-come first-served basis.
A subgroup of 100 GPs was randomly selected to rate the
questionnaire again in a follow-up session 4 months later
(19 October 2002), in order to assess the instrument’s test-
retest reliability.

During the meeting, where no formal teaching
was given, GPs were asked to complete questionnaires
and were shown videotapes of 5 patients with different
DSM-IV diagnoses.

Questionnaire Design
Two meetings took place with leading figures (O.B.,

G.M.) of the Italian College of General Practitioners to
discuss the content and the format of the instruments and
videotapes for this research on schizophrenia knowledge.

At the end of this preliminary work, the joint commit-
tee devised 2 instruments. The first was a questionnaire
collecting information on the key sociodemographic vari-
ables of the GPs, professional profile (academic learning,
specialty, and general knowledge of psychiatry), and how

they cope with schizophrenia patients (what treatment
strategies were their first choice and to whom they would
refer these patients).

The second instrument was a self-report questionnaire,
the Schedule for the Assessment of Knowledge about
Schizophrenia (SAKS, available from the authors by re-
quest), aimed at investigating actual knowledge. The
SAKS was structured into 3 main areas: (I) clinical, (II)
drug therapy, and (III) antipsychotic-related adverse
events.

Section I lists a series of 61 psychiatric symptoms and
signs, 27 of which are commonly found in schizophrenia
and may be clustered as positive, negative, or general
symptoms. These had to be correctly rated by the respon-
dents, through a yes/no answer, and an overall score
(range 0–61) was assigned that sums true positives (cor-
rectly labeled schizophrenia symptoms) and true nega-
tives (other symptoms, correctly labeled as not pertaining
to schizophrenia). In this section, questions on the dura-
tion of untreated psychosis, diagnostic criteria, substance
abuse and suicide risk were also included.

Section II lists a series of 68 psychotropic drugs cur-
rently marketed in Italy, including 15 antipsychotics, 22
antidepressants, 19 benzodiazepines, 6 mood stabilizers, 4
“neurotrophics,” and 2 anticholinergics. GPs were asked
to select those drugs used to treat psychotic symptoms of
schizophrenia. From this section an overall score of “total
antipsychotics” (true positives) was used for analysis.

Section III asks questions about some of the most
common and potentially dangerous adverse events oc-
curring during treatment with antipsychotics, namely
prolactin elevation, agranulocytosis, and extrapyramidal
symptoms (EPS); questions on the treatment of these con-
ditions were also given.

The information covered by the SAKS was considered
by the committee to be the minimum requirement for
clinical practice. The time needed to complete the 2 ques-
tionnaires was about 1 hour.

Videotape Cases
GPs were also asked to diagnose 5 cases on videotape,

each lasting 10 to 15 minutes; actors played the roles of
the patient and interviewer. Four cases were modeled ac-
cording to the DSM-IV-TR17 criteria for (1) major depres-
sive disorder with psychotic features, (2) schizophrenia,
recent onset, (3) borderline personality disorder with co-
morbid substance abuse, and (4) somatization disorder. A
fifth case was added with “normal” features.

The tapes were arranged by C.T. and were then blindly
rated by 2 other experienced psychiatrists (P.V. and
P. Cacciani). The mean kappa coefficient for the agree-
ment of the 2 raters on the diagnoses was 0.91.

The project group found the style of the videotape
interviews congruent with GPs’ standard approach to a
psychiatric patient.
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Statistical Analysis
The main outcome measures used in the statistical

analysis were the scores from SAKS subscales measur-
ing knowledge of schizophrenia symptoms and signs,
knowledge of antipsychotics and their adverse events,
and correct diagnoses of videotaped cases. Associations
with continuous variables were tested with parametric
statistics (Pearson r, Student t, analysis of variance); non-
parametric statistics (ρ, Mann-Whitney U) were used for
ordinal variables. Categorical variables were analyzed
using χ2 statistics. All statistics were performed with the
SPSS package.18

RESULTS

Profile of the General Practitioners
Five of the GPs did not attend, so that the final group

consisted of 215 GPs (30.5% of the total number of
GPs working in the community). The participants were
mostly middle-aged, male, and had at least 1 medical
specialty and about 18 years of experience in their prac-
tice. Only 36.4% had taken postdegree courses on psy-
chiatry, but one half had read books on psychiatry and
knew some diagnostic criteria (either DSM or ICD).
These criteria were used only by 36.7% in clinical prac-
tice (Table 1).

GPs reported that they took take care of 3.7
(SD = 2.7) schizophrenia patients each, and, during the

last 2 years, they reported having considered for the first
time ever the diagnosis of schizophrenia in 1.0 (SD = 1.1)
patient. Most (69.3%) would better manage the new
schizophrenia patient by sending him/her to a psychi-
atrist; only 9.3% favored joint care. Pharmacotherapy
was regarded by 88.0% as the best treatment for schizo-
phrenia.

Symptoms and Signs, Course of Schizophrenia,
and Videotaped Cases

Table 2 reports on the identification of schizophrenia
symptoms taken from section I of the SAKS. The rate
of correct identification among “positive,” “negative,”
and “general” symptoms differed significantly (F = 15.5,
p < .001) and post-hoc analysis showed that significance
was related to contrasts of “positive” vs. “negative” (F =
14.8, p < .001) and “positive” vs. “general” (F = 27.9,
p < .001).

Table 3 summarizes data on symptoms and other vari-
ables drawn from the clinical section of the SAKS. The
overall score of “symptoms and signs” was only in the
middle range, but the performance was definitely better

Table 1. Characteristics of General Practitioners (GPs)
Participating in a Cross-Sectional Evaluation of Knowledge
About Schizophrenia
Variable Subjects

(N = 215)

Age, mean (SD), y 48.8 (6.1)
Sex, female, % (N) 38.1 (82)
Type of specialty, % (N)

Psychiatry, neurology, child neuropsychiatry 1.9 (4)
Internal medicine (or similar) 33.5 (72)
Surgery (any) 14.0 (30)
Other 5.6 (12)
None 45.1 (97)

Working as GP, mean (SD), y 17.9 (7.7)
Examination in psychiatry taken during 76.6 (164)

medical school, % (N)a

At least 1 course in psychiatry in the last 36.4 (75)
5 years, % (N)b

At least 1 book of psychiatry read, % (N)c 46.3 (88)
Diagnostic criteria in psychiatry, % (N)d

ICD or DSM known 52.3 (104)
DSM known 49.7 (99)
ICD known 9.5 (19)

At least 1 type of diagnostic criteria used in 36.7 (73)
clinical work, % (N)d

aAfter 1978, “psychiatry” became a basic teaching in the Italian
medical school. Before 1978 it was only optional (214 GPs
responded to this item).

b206 GPs responded to this item.
c190 GPs responded to this item.
d199 GPs responded to this item.

Table 2. Symptoms and Signs of Schizophrenia (Positive,
Negative, and General) Endorsed by General Practitionersa

Symptom or Sign Correct Answers, %

Positive
Aggressive behavior or irritability 88.7
Bizarre behavior, look, or dress 68.5
Delusions 94.8
Disorganized behavior 80.3
Disorganized thoughts 75.6
Echolalia 59.2
Hallucinations 94.4
Inappropriate affects 79.3
Psychomotor agitation 78.9
Tangential answers 80.3
Words with new meaning 69.5
Overall mean (SD) 79.0 (10.9)

Negative
Loss of pleasure in usual activities 61.5
Loss of social contacts 86.9
Poor emotion 64.8
Poor performance in daily activities 81.2
Poor personal hygiene 63.8
Poor social behavior or worsening 85.9
Poor speech 64.3
Overall mean (SD) 72.6 (11.4)

General
Ambivalence 80.8
Catatonia 69.0
Free-floating anxiety 49.8
Impulsivity 74.6
Magical thinking 80.3
Mutism 71.8
Negativism 67.1
Poor motivation 68.5
Special meaning to common events 87.3
Overall mean (SD) 72.1 (11.8)

aIncludes 27 out of a list of 61. Positive vs. negative vs. general,
F = 15.5, p < .001.
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when only true positives (i.e., sensitivity) were consid-
ered; a mean of 20 “right” answers out of 27 was given.

GPs gave also a correct diagnosis to a mean of 3.1 out
of 5 videotaped cases. Performance was good at di-
agnosing major depressive disorder with psychotic fea-
tures (75.0%), somatization disorder (89.4%), and the
“healthy” case (92.0%), but schizophrenia was correctly
diagnosed by only 46.0%; and borderline personality dis-
order, by 15.4% of the sample. The most frequent wrong
diagnoses given to the schizophrenia case were “other
psychoses” (19.0%, most often “delusional disorder”) and
“personality disorder” (17.5%, with 7.4% indicating a
cluster A personality disorder). A diagnosis of schizophre-

nia (false positive) was given by 9.5% of GPs to the major
depressive disorder case, and by 14.8% to the borderline
case.

For the GPs’ opinion about the duration of untreated
psychosis and its consequences, the mean duration of un-
treated psychosis was estimated to be 7.0 months. A mi-
nority (20.5%) of respondents thought that a delay in the
diagnosis of schizophrenia had no influence on prognosis,
while 40.5% and 34.4% judged this to moderately or
severely affect prognosis, respectively. Substance abuse
and suicidal thoughts were not commonly marked by
our sample as risk factors for and complications of
schizophrenia.

Psychotropic Drugs
Overall, a mean of 5.8 (SD = 3.0) antipsychotics were

correctly identified, and a mean of 3.6 (SD = 4.9) false
positives were found among all other classes. Table 4
shows the correct identification for each antipsychotic.
Only 4 antipsychotics were known by more than half of
GPs, with a significantly worse performance for identi-
fying conventional antipsychotics when compared with
novel drugs (34.1% vs. 51.2%, t = 8.3, p < .001).

Adverse Events and Their Treatment
Answers to section III on some common adverse

events of typical and atypical antipsychotics revealed that
31.3% knew of agranulocytosis due to clozapine; 21.9%,
of elevation of prolactin serum levels; and 43.5%, of EPS.
On treatment of EPS, GPs gave a mean of 3.2 correct
answers out of a list of 8.

The Test-Retest Reliability of the SAKS
Eighty-two of the 100 sampled GPs rated the ques-

tionnaire again after 4 months, in order to test the stability
of the SAKS over time. The correlation values were high
and significant for all the main outcome measures (symp-
toms and signs, r = 0.61, p = .001; total antipsychotics,
r = 0.66, p = .001; conventional antipsychotics, r = 0.71,
p = .001; novel antipsychotics, ρ = 0.64, p = .001; diag-
nostic criteria, ρ = 0.40, p = .001; treatment of EPS,
ρ = 0.35, p = .002; agranulocytosis, Cohen κ = 0.35,
p = .002; EPS, κ = 0.49, p = .001; prolactin serum eleva-
tion, κ = 0.37, p = .001).

Variables Associated With GPs’ Knowledge
The various measures of GPs’ knowledge were tested

for association with the main sociodemographic and edu-
cational variables (age, sex, years of practice, specializa-
tion, courses, books read, knowledge, and use of diagnos-
tic criteria in clinical practice). Table 5 lists most of the
significant associations found in our sample, with details
of scores and significance level.

Age gave some conflicting results; better answers
were given by younger doctors on EPS and drug abuse,

Table 4. General Practitioners’ (N = 207) Knowledge of
Antipsychotic Drugsa

Drug Correct Answer, % (N)

Older Antipsychotics
Bromperidol 11.1 (23)
Chlorpromazine 48.8 (101)
Clotiapine 50.7 (105)
Fluphenazine 32.9 (68)
Haloperidol 84.1 (174)
Levomepromazine 28.0 (58)
Perphenazine 6.8 (14)
Pimozide 18.8 (39)
Sulpiride 15.5 (32)
Thioridazine 31.9 (66)
Zuclopenthixol 46.4 (96)
Total, mean (SD), % 34.1 (22.5)

Novel antipsychotics
Clozapine 43.5 (90)
Olanzapine 71.0 (147)
Quetiapine 24.6 (51)
Risperidone 65.7 (136)
Total, mean (SD), % 51.2 (21.3)

aOlder vs. novel for each general practitioner: t (paired) = 8.3,
p < .001.

Table 3. Summary Results of Symptoms and Signs,
Diagnostic Criteria, Risk Factors, and Complications
of Schizophrenia
Domain Result

Symptoms and signs (true positives + true negatives; 35.4 (9.8)
range 0–61), mean (SD)

True positives only (range 0–27), mean (SD) 20.3 (4.5)
Positive symptoms (range 0–11), mean (SD) 8.7 (1.9)
Negative symptoms (range 0–7), mean (SD) 5.1 (1.8)
General symptoms (range 0–9), mean (SD) 6.5 (1.9)

Diagnostic criteria (total correct answersa; 5.6 (1.4)
range 0–10), mean (SD)

Duration of untreated psychosis, mean (SD), mo 7.0 (5.4)
Substance abuse as a risk factor for schizophrenia 39.4 (84)

(correct answer marked), % (N)b

Suicide risk in early schizophrenia 53.1 (113)
(correct answer marked), % (N)b

aVarious combinations of symptoms were given over 10 items; only 6
were correct (summary score of true positives and true negatives).

b213 general practitioners answered the questions on substance abuse
and suicide risk.
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while older doctors knew more about suicide risk in
schizophrenia.

Better answers to the questionnaire were given by
practitioners who had previously attended psychiatric
courses, had read books on psychiatry, and knew of diag-
nostic criteria.

DISCUSSION

This study investigated basic knowledge about schizo-
phrenia in a large group of GPs, using an ad hoc schedule
that has proved reliable in its main components. This is
the first study on GPs that addresses the issue of infor-
mation about symptoms and diagnosis of schizophrenia,
treatment, and adverse events.

The performance of the GPs in identifying true symp-
toms of schizophrenia was rather good and even better
with positive symptoms. Current diagnostic standards in
psychiatry, such as DSM-IV-TR17 and ICD-10,19 stress the
positive symptoms in the diagnostic criteria for schizo-
phrenia. However, our GPs did not perform very well
when they had to diagnose videotaped cases. Performance
was also disappointing in the overall score of symptoms
and signs (a mean of 35 correct items out of 61), due
to false positives among nonschizophrenia symptoms, so
that a trend for our GPs to be overinclusive was definitely
present.

Our study also shows a poor knowledge of clinical
psychopharmacology by GPs, although the 3 more com-
monly prescribed drugs, haloperidol, olanzapine, and ris-
peridone, were well known. In this domain, poor sensi-
tivity in identifying antipsychotics was balanced by a
valuable specificity, since the number of other drugs
wrongly labeled as antipsychotics was very low. Not sur-
prisingly, the main side effects of psychotropic drugs were
also poorly known, with rates ranging from 22% to 44%.

Analyses of associations showed that having attended
previous courses, knowing diagnostic criteria, and having

Table 5. General Practitioners’ Knowledge and Associated Variables
Variable

Previous Courses Books Read Known
in Psychiatry on Psychiatry Diagnostic Criteria

Knowledge Area Age (yes vs no) (yes vs no) (yes vs no)
Total no. schizophrenia positive symptoms NS NS 9.0 vs 8.5a* 8.9 vs 8.2a**
Substance abuse as prodromal to schizophrenia 47.5 vs 49.6b* 30.7% vs 46.2%c* NS NS
Suicide risk in early schizophrenia 49.7 vs 47.7b* NS NS NS
Total no. antipsychotic drugs NS 6.7 vs 5.2a** 6.4 vs 5.5a* 6.3 vs 5.3a*
Total no. conventional antipsychotics NS 4.5 vs 3.3a** 4.3 vs 3.4a* 4.1 vs 3.4a*
Total no. novel antipsychotics NS 2.3 vs 1.9a* NS 2.2 vs 1.8a*
Extrapyramidal symptoms 47.8 vs 49.7b* 53.5% vs 37.5%c* NS NS
aMeans across the yes vs. no groups.
bMean age of general practitioners giving a right vs. a wrong answer.
cPercentage right answer across the yes vs. no groups.
*p < .05.
**p < .01.
Abbreviation: NS = nonsignificant.

read books on psychiatry were the variables most often
related to a better performance.

Among the limits of our study, it must be reported that
the sample, although large, may not be representative of
the population of Italian GPs. The doctors included had
chosen to participate in a rather complex educational
course on psychiatry. In addition, Brescia is a largely
industrial city in the north of Italy, where psychiatric ser-
vices are well developed in the community, and GPs prob-
ably have facilitated access to consultation with psychia-
trists. It must be noted that 63.6% of the participants had
never attended a psychiatric course before, so that selec-
tion of a group with an unusually high interest in psychi-
atry seems unlikely.

Practice organization in primary care varies in different
European countries. A capitation payment system and
single-handed practices, most with no additional staff, are
features common to other European countries.16 Italian
GPs do not function as “gatekeepers” for psychiatry; direct
access to psychiatric services is possible.

Finally, the schedule did not investigate other adverse
events of novel antipsychotics, such as diabetes.20 How-
ever, this is a much debated issue,21 and in Italy GPs can
prescribe novel antipsychotics only after a care plan has
been written by a psychiatrist of the mental health services.

Our sample would seem to be comparable, in the num-
ber of treated schizophrenia patients (3.7), with those of
others studies in the recent literature, such as the Austra-
lian study of Lewin and Carr,9 where general practitioners
reported a mean number of “about 3” treated patients.
Similarly, in the Canadian study of Toews et al.,4 53.5% of
family physicians indicated that they saw 1 to 2 patients
with schizophrenia each month.

As far as learning needs are concerned, to our knowl-
edge, the only study in the recent literature that is roughly
comparable to ours is that of Toews et al.4, who assessed
learning needs about schizophrenia in Canadian GPs.
However, this was a mailing survey, with a brief self-
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report questionnaire and no reliability data, and it re-
ported that knowledge of psychopharmacologic agents
and monitoring and adjusting medications were the areas
in which improvement of knowledge was most needed.
This estimate was based on the areas in which GPs would
like to improve their knowledge, not an assessment of the
real status of knowledge in this domain.

In summary, the key learning needs determined by our
study were about the specificity of schizophrenia symp-
toms and the knowledge of both older and novel antipsy-
chotics and their adverse events. The exposure to video-
tapes has also shown that more teaching should be given
both on schizophrenia and severe personality disorders,
which in some cases may share common features and
make diagnosis difficult.

Having assessed learning needs is just the first step in
improving the management of schizophrenia in primary
care. Teaching tailored to these specific needs must in-
deed prove effective in changing diagnostic skills, pre-
scription of psychotropics, and referrals to psychiatric
services when appropriate, and this must be tested by fur-
ther research.

Drug names: chlorpromazine (Thorazine, Sonazine, and others),
clozapine (Clozaril, FazaClo, and others), fluphenazine (Prolixin
and others), haloperidol (Haldol and others), olanzapine (Zyprexa),
pimozide (Orap), quetiapine (Seroquel), risperidone (Risperdal).
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