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vention of schizophrenia have been demonstrated for
first-generation antipsychotics (FGAs) in several studies
yielding both diminished rates and reduced durations of
rehospitalization.1 Other favorable aspects of depot for-
mulations are stable plasma levels, a pattern of regular
contact with the health care system through the injection
schedule, and the facilitation of compliance with the
medication.2 In spite of these advantages, depot antipsy-
chotics play a minor role in the treatment of schizophre-
nia and are afflicted by a number of prejudices. Data from
a survey in southeast England highlighted the negative
image of antipsychotic depot treatment in schizophrenia
at a point in time when only oral second-generation anti-
psychotics (SGAs) were available.3 British psychiatrists
stated that depot antipsychotics are old-fashioned, stig-
matizing, and less acceptable to both patients and their
relatives than are oral compounds. On the other hand, de-
pot antipsychotics were considered to be compliance en-
hancing and highly preventive of relapse. The authors
of the British survey concluded that psychiatrists would
consider depot treatment more favorably if a long-acting
injectable SGA drug were available, presumably because
they would consider it to have a lower incidence of
side effects.3

By now, the expected amelioration of extrapyramidal
side effects,4,5 as well as the somewhat superior efficacy
in both acute episodes6 and relapse prevention7 of oral
SGAs, has been demonstrated in several studies. Conse-
quently, up to 4 of 5 patients discharged from hospitals
in 2001 had been treated with these new compounds.8

In 2002 and 2003, the second-generation long-acting in-
jectable antipsychotic risperidone microspheres became
available in the United States and several countries in
Europe. In contrast to former long-acting injectable for-
mulations, the risperidone microspheres are an isotonic,
water-based suspension and therefore not literally a de-
pot, but will be called a depot further on in this article to
simplify matters. Up to now, we have not known in detail
why psychiatrists do not prescribe a depot formulation
and whether there is a difference in reasons coinciding
with the class of antipsychotic drug. In order to highlight
the current attitude toward long-acting antipsychotics, we
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S ince the development of depot treatments in
the 1960s, their advantages in the relapse pre-
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surveyed psychiatrists as to their reasons for not assigning
depot treatment to patients diagnosed with schizophrenia.

METHOD

At the eighth World Congress of Biological Psychiatry
(June 28–July 3, 2005, Vienna, Austria), we questioned
350 psychiatrists attending a symposium about their atti-
tudes toward depot antipsychotic treatment (questionnaire
available through first author upon request). Demographic
data covered the age of the psychiatrist, gender, country of
current occupation, length of experience in the psychiatric
field, type of institution (university clinic, routine care
clinic, or private practice), and official function at the
institution. Furthermore, each psychiatrist was to estimate
what percentage of the total number of patients treated so
far in the year 2005 had been diagnosed with schizophre-
nia or schizoaffective disorder. Within this patient group,
the percentages of patients treated with SGAs and of pa-
tients receiving an antipsychotic depot treatment were
obtained.

The participants were to rate to what extent 16 state-
ments on depot antipsychotics influence their decision
against the prescription of a long-acting formulation in the
treatment of a patient diagnosed with schizophrenia or a
schizoaffective disorder. The degree of influence on the
decision against depot treatment was rated on a 5-point
scale (see Figure 1 footnote). We considered a minimum
mean rating of “3” in either the FGA or SGA category
as threshold for the potential impact of a statement on a
psychiatrist’s decision against depot treatment. For state-
ments meeting this criterion, we also listed the percentage
of applicable participants, i.e., those psychiatrists who
scored 3 or higher. Each statement was rated for first- and
second-generation depot antipsychotics separately. The
item “patient needs an antipsychotic not available as depot
formulation” left the additional possibility of naming ap-
plicable drugs. At the end of the statement list, we asked
for further factors contributing to the decision against de-
pot treatment in an open question. Finally, the psychia-
trists estimated what percentage of their patients currently
taking oral antipsychotics had ever been offered a depot
treatment by the psychiatrist. In addition, we checked for
a dependence of the difference in the frequency of pre-
scriptions of SGA and depot antipsychotics on the age of
the psychiatrist and whether he or she was independently
working in a private practice or employed in a clinic.

Statistical Analysis
Differences between means in the various categories

(e.g., age of psychiatrist, setting of treatment) were
checked with the t test for unpaired samples with 2-sided
levels of significance, as stated in the Results section.
Means of ratings per statement were checked for differ-
ences between FGAs and SGAs, using t tests for paired

samples. To determine whether performing t tests was
the appropriate method, a Q-Q plot of the differences
in the ratings per statement between second- and first-
generation depot antipsychotics was performed that—on
inspection—showed no deviation from the normal distri-
bution. The 2-sided level of significance of p < .05 was
Bonferroni adjusted for multiple testing to p < .003. Data
were analyzed using SPSS Version 12.0 for Windows
(SPSS Inc.; Chicago, Ill).

RESULTS

A total of 246 (70.3%) of the 350 psychiatrists
returned the completed questionnaire. Demographic data
are shown in Table 1. Most of the participants were inde-
pendently working in a private practice (62.8%) and less
than 50 years of age (57.1%). Of those patients treated by
the participants who were diagnosed with schizophrenia
or schizoaffective disorder, 74.3% (SD = 24.4%) were
treated with an oral SGA, and 19.5% (SD = 15.1%) were
currently taking a depot formulation of an FGA or SGA.
The possibility of a depot treatment was only ever offered
to 35.5% (SD = 22.1%) of the patients.

Statements With a Potential Impact
on the Psychiatrist’s Decision

As described above, we first identified those items that
had a potential impact on a psychiatrist’s decision against

Table 1. Demographics of Participating Psychiatrists
Characteristic Value, Na (%)

Gender
Female 83 (33.9)
Male 162 (66.1)

Nationality
German 241
Swiss 1

Institution
University 13 (5.4)
Clinic 77 (31.8)
Private practice 152 (62.8)

Position
Junior resident 5 (2.1)
Senior resident 8 (3.4)
Head of department 46 (19.6)
Head of a clinic 26 (11.1)
Independent physician 150 (63.8)

Mean (SD)
Age, y

Female 46.7 (7.8)
Male 48.7 (7.4)

Length of experience in the psychiatric field, y 18.07 (7.7)
Diagnosed as F20.x or F25.x,b % of patients 26.2 (17.1)

Oral SGA, % of patients 74.3 (24.4)
Depot antipsychotics, % of patients 19.5 (15.1)
Ever offered a depot treatment, % of patients 35.5 (22.1)

aNot all participants answered every question.
bF20.x and F25.x signify schizophrenia and schizoaffective disorder,

respectively (ICD-10 criteria).
Abbreviation: SGA = second-generation antipsychotic.
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a depot treatment. For this decision, we considered a min-
imum mean rating of “3” (i.e., this factor was at least
“sometimes” taken into account) as an appropriate cutoff.
Eight of 16 statements met the ≥ 3 criterion for either the
FGA or SGA depot (Figure 1). For these 8 items, we then
calculated how many participants scored “sometimes = 3”
or higher, expressed as a percentage of the total number of
all participants (Figure 2). Another 8 items scored a mean
rating below “3” (Figure 1). It should be observed that rat-
ings below “3” indicate that a given factor was predomi-
nantly seldom (“2”) or very seldom (“1”) taken into ac-
count, so that the influence of the respective factor should
presumably be very limited.

Of the 8 factors exceeding a mean rating of “3,” 5 fac-
tors were relevant (mean score ≥ 3) for both SGAs and
FGAs. Thus, most of the participants indicated “sufficient
compliance with oral medication” as a valid reason for not
prescribing a depot formulation (FGA, 79.7%; SGA,
86.0%; see Figure 2). Furthermore, 83.3% of the psychia-
trists reported that their recommendation of depot treat-
ment with FGAs had frequently been rejected by the
patients, and 79.5% reported the same statement for SGA
drugs. A general attitude in the treatment of newly diag-

nosed patients with schizophrenia is reflected by the rule
“no depot in first-episode patients,” which applied as prin-
ciple for a majority of the participants (FGA, 71.1%; SGA,
64.5%). Others expected a “poorer control of the antipsy-
chotic effect” through depots compared to the oral admin-
istration of the identical drug (FGA, 69.7%; SGA, 58.3%)
and viewed a long-acting injectable drug as “not an ap-
propriate treatment option after relapse” (FGA, 68.4%;
SGA, 67.5%).

Of those 8 factors militating against the decision to use
depot that exceeded a mean rating of “3,” a further 3 fac-
tors were considered to be relevant only for either FGAs
or SGAs. Limited to first-generation drugs was the fear of
“high EPS risk with depot,” as this statement was chosen
by 91.1% for an FGA but by only 30.6% for an SGA
depot. On the other hand, the second generation lacks al-
ternatives to the only available SGA depot drug, and con-
sequently, 75.1% stated that the patient “needs an antipsy-
chotic not available as depot formulation” as a reason
against an SGA depot, whereas this statement applied to
only 56.9% of the participants for a FGA depot. In ad-
dition, the high “costs of the depot drug” played an im-
portant role in the decision against a long-acting SGA

Figure 1. Mean Rating per Statementa–c

aRespondent Ns range from 224 to 237.
bRating scale: very seldom = 1, seldom = 2, sometimes = 3, frequently = 4, very frequently = 5.
cHighlighted threshold of minimal mean rating score of 3 for potential impact on decision.
*p < .001.
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formulation for 71.3% of the psychiatrists, a reason not
affecting FGA depots, as only 17.8% of the respondents
referred to the statement as relevant.

In all of these 8 items except for the statement “not ap-
propriate treatment option after relapse,” there was a sta-
tistically significant difference in the mean scores be-
tween FGA and SGA drugs (t test for paired samples;
p < .001; see Figure 1).

Influence of the Type of Institution
and the Age of the Psychiatrist

In accordance with previous reports,9 we expected to
find a difference in frequency of prescriptions of SGA
and depot antipsychotics depending on the age of the psy-
chiatrist and whether he or she was independently work-
ing in a private practice or employed at a clinic.

Participants aged 50 years or older offered depot
treatment to statistically significantly more of their pa-
tients (42.3%, SD = 24.3%) than their younger colleagues
(31.8%, SD = 20.0%; t test for unpaired samples; p ≤
.001). They also prescribed more depot formulations
(22.7%, SD = 18.1%) to their patients than psychiatrists
less than 50 years of age (17.1%, SD = 11.8%; t test for
unpaired samples; p ≤ .005). On the other hand, older
psychiatrists prescribed oral and depot SGAs less fre-
quently (67.5%, SD = 27.1%) than their younger col-
leagues (78.6%, SD = 21.9%; t test for unpaired samples;
p ≤ .001).

Regarding frequency of depot offer or percentage of
patients treated with depot formulations, there was no
statistically significant difference between psychiatrists
employed at a clinic and those working independently in
a private practice. Still, SGAs were prescribed to a sta-
tistically significantly higher percentage of patients at
clinics (79.5%, SD = 16.7%) than in private practices
(71.5%, SD = 27.4%; t test for unpaired samples; p ≤
.05). There was also a statistically significant difference

in the total percentage of patients diagnosed with F20.x
or F25.x (schizophrenia and schizoaffective disorder, re-
spectively) in the 2 settings (clinic, 37.3%; SD = 19.6%;
private practice, 19.3%; SD = 11.5%; t test for unpaired
samples; p < .001).

DISCUSSION

Our survey revealed that only a minority of the
participants’ patients were prescribed FGA and SGA de-
pot formulations. The main reason for not choosing an
FGA depot was the fear of extrapyramidal side effects,
while SGA depots were most often not prescribed be-
cause of supposed sufficient compliance with an oral
SGA. In addition, the high costs of the only available
SGA depot counted as reason for remaining with an oral
formulation.

A further influence is the age of the treating physician.
Psychiatrists aged 50 years or older offer and prescribe
depot formulations more frequently but make less use
of both oral and depot SGAs than do their younger col-
leagues. This observation may be interpreted as the effect
of a change in the training programs for young psychia-
trists in the last 15 years. With the introduction of the
SGA drugs, depot FGA prescription rates dropped as
compliance problems were thought to be tackled by
the more favorable side effect profile of the modern anti-
psychotics. However, studies comparing compliance
rates under FGA and SGA treatment showed no clini-
cally relevant differences.24,25 Both the frequency of of-
fering and the prescription of depot are independent of
the type of institution a psychiatrist works in, but SGAs
are more frequently administered in clinics than in pri-
vate practices.

Although an SGA depot has been available since 2002
and its use is recommended in expert consensus state-
ments,10 the participants in our survey prescribe long-

Figure 2. Percentage of Participants With Minimum Score of “Sometimes = 3”a
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acting formulations of any antipsychotic class to only
19.5% of their patients diagnosed with schizophrenia
or schizoaffective disorder. Reasons for this are partly
related to the class of antipsychotic drug. Whereas FGA
depots are suspected of a high EPS risk and less control-
lable antipsychotic effect compared to the oral formula-
tion of a drug, SGA depots are avoided due to the high
costs of the drug. As a matter of fact, cost-effectiveness
of SGA depots is currently being vigorously debated and
remains to be proved.11–13 The lack of availability of SGA
depot formulations for drugs such as olanzapine, quetia-
pine, and clozapine deters psychiatrists from prescribing
a long-acting agent in the case that a patient is currently
benefiting from one of these compounds. The named
drugs were most frequently cited in connection with the
item “patient needs an antipsychotic not available as de-
pot formulation.” While olanzapine and quetiapine basi-
cally qualify as potential depot candidates, clozapine has
to be seen more critically. Considering the side effect pro-
file, the inability to promptly stop the depot treatment
may be too risky in clozapine-treated patients.

Other factors account for both antipsychotic classes
and represent more general misgivings in relation to de-
pot treatment. Most important is the participants’ belief
that the majority of patients are sufficiently compliant
with oral antipsychotic treatment and therefore do not
need or benefit from depot therapy. This factor was nu-
merically slightly but statistically significantly more of-
ten attributed to SGAs. This finding may reflect an even
stronger belief in sufficient compliance with oral treat-
ment in this antipsychotic class compared with the first-
generation drugs. Obviously, this is in contrast to numer-
ous studies reporting compliance rates of as low as 25%
with oral antipsychotics 3 months after discharge from
the clinic14 or 58% in a review of several studies on com-
pliance with antipsychotics15 for up to 2 years for both
classes. It is also known that physicians tend to overesti-
mate their own patients’ compliance.16 Consequently, the
participants of our survey only ever offered depot treat-
ment to 35.5% of their patients.

Furthermore, long-acting formulations of both classes
are viewed as an inappropriate treatment option for first-
episode patients. Again, second-generation depots are sta-
tistically significantly less affected by this reservation, al-
though almost 65% of the participants considered the
reason to be relevant (71% with FGA). This is problem-
atic, as studies in first-episode patients have shown that
the crucial predictive factor for future relapse is the dis-
continuation of antipsychotic treatment.17 Moreover, even
after a relapse, long-acting formulations are not consid-
ered to be a first-line treatment option for an acute epi-
sode, in spite of noted high discontinuation rates of the
newly initiated therapy after discharge.14 There was no
statistically significant difference between FGA and SGA
depots in regard to this item.

According to the participants, a general problem is also
seen in the patient’s frequent refusal of depot treatment. To
our knowledge, there are not sufficient data currently avail-
able to support this statement. On the other hand, 64.5% of
the participants’ patients with schizophrenia or schizoaf-
fective disorder had never been offered depot treatment, as
reported in our survey, and thus their potential attitude
remains completely unclear. Future research could focus
on the selection criterion for patients eligible for depot
treatment. Furthermore, alternatives to the common pater-
nalistic model such as the shared decision-making tech-
nique18 or psychoeducational programs may enhance the
patient’s knowledge about the different alternatives in anti-
psychotic relapse prevention and potential advantages of
depot treatment. Moreover, basic conditions in clinics and
private practices are likely not to be optimally adjusted to
the needs of depot treatment. Routine administration of an-
algesics before injections19 or maintaining sufficient re-
sources for service delivery20 may be advisable in order to
facilitate depot treatment to eligible patients.

Antipsychotic depot treatment has a number of ad-
vantages, such as diminished relapse rates and reduced
durations of hospitalizations, along with several other fa-
vorable aspects mentioned above.1,2 Furthermore, depot
treatment has a strong impact on compliance and is well ac-
cepted by experienced patients,21 but this information has
somehow gotten lost due to the availability of otherwise
favorable oral SGA drugs. Contributing to this indecisive
attitude toward depot treatment is also the fact that to date
we still have no complete systematic review of all available
studies comparing relapse rates under oral and depot anti-
psychotic treatment. A recent meta-analysis by Adams et
al.22 had to accept methodological limitations due to inclu-
sion of short-term studies and data from inpatient follow-
ups, both likely to diminish a potential advantage of depot
treatment in relapse prevention. A reanalysis of the studies
excluding the critical data showed the anticipated benefit
of depot treatment in relapse prevention23; an updated re-
view is in process.

Limitations of Our Approach
Advantages of our survey are the sample size and the

anonymous acquisition of the data. Limiting factors are,
first of all, the nature of a survey yielding highly subjective
data that cannot be verified. No attempt was made to verify
data on prescription rates or diagnosis frequency, as the fo-
cus of the survey was on the subjective attitude toward de-
pot treatment. Secondly, psychiatrists attending an interna-
tional congress on biological psychiatry may beconsidered
rather progressive or open to innovations and thereby not
necessarily representative of all psychiatrists. Nearly all
participants were German psychiatrists, which further lim-
its the generalizability of the results, as treatment habits
and attitude toward medication vary between different
countries.
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CONCLUSIONS

A number of factors seem to play a role in the decision
against depot treatment in schizophrenia, some in the case
of both generations, some more relevant for first or
second. Most reasons against depot prescription reported
in our survey are not supported by the current evidence,
and thus further studies are urgently needed to clarify this
discrepancy.

Drug names: clozapine (FazaClo, Clozaril, and others), olanzapine
(Zyprexa), quetiapine (Seroquel).
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