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Abstract

Background: Cognitive dysfunction has been reported in acute psychiatric patients for a long time. The detection
of cognitive deficits is crucial both for clinical treatment and for predicting the psychosocial functional level in the
further course of the disease. The SCIP is a well-evaluated screening instrument for the examination of cognitive
performance in psychiatric patients. We recently integrated the SCIP into our routine admission and discharge
assessments on two inpatient wards, and we examined the cognitive profiles of patients with psychotic and
affective disorders over the course of their admission.

Methods: Shortly after admission, and prior to discharge, patients were routinely referred for examination with the
SCIP. A total of 529 assessments were completed on admission, and 227 returned for SCIP at the time of discharge.
After standardization of the test results against a normative sample, we examined the normalized test values in
terms of percentages of pathological cognitive performance based on the total SCIP score, and each of the SCIP
subscale scores. We conducted cluster analysis to identify cognitive subgroups within the clinical sample.

Results: More than 70% of the SCIP results on admission were pathological. At discharge, improvements were
observed, especially on tests with attention and speed components. Cluster analysis identified two groups. The
cluster with chronic patients showed poorer results at admission, but greater improvement and reached the level
of the others at discharge.

Conclusions: The SCIP appears to have value in routine diagnostic assessments, and in the quantification of
improvements in cognitive performance during an inpatient stay. The greatest benefit was observed in chronically
ill patients with many previous stays.

Trial registration: DRKS00019825 (retrospectively registered on 03.12.2019).
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Background
Neuropsychological deficits have been reported in
psychosis since Kraepelin [1] and are still of high interest
[2]. A meta-analysis of patients with psychotic disorders
showed deficits in all cognitive areas, especially in the
domains of verbal memory and processing speed [3]. It
was also observed that executive functions are impaired
in psychotic patients [4]. Deficits in executive function,
attentional performance and memory are also described
for patients with bipolar disorders [5] and for patients
with depressive disorders [6, 7]. Comparing the cognitive
performance of patients with psychosis and affective dis-
orders, no differences were found [8–11]. This is in con-
trast to the results of Bonner-Jackson et al. [12]. The
authors had examined 244 patients diagnosed with
schizophrenia, other psychosis or non-psychotic depres-
sion over a period of 20 years after index treatment. At
all seven points of measurement, the cognitive perform-
ance of patients with schizophrenia was significantly
worse than patients with other disorders. Again, deficits
in processing speed were the most common. Inconsist-
ent findings were reported on the stability of the de-
scribed deficits over the course of relatively brief
inpatient treatment, with some reports of no improve-
ment in cognitive deficits between admission and dis-
charge [9, 13], and other reports of demonstrated
improvements [10].
Cognitive deficits have considerable prognostic impact

[14, 15]. It is widely accepted that the correlation between
cognitive impairment and psychosocial functional level or
occupational activity is significantly stronger than between
clinical symptoms and functional level or occupational ac-
tivity [14, 15]. The cognitive functional level proved to be
a good predictor for the number and quality of social rela-
tionships [16]. Tourjman et al. [17] showed for depressed
patients that the results of a cognitive screening were as-
sociated with severity of illness, self-reported cognitive
dysfunction and impairment in daily life. Consequently,
the assessment of cognitive performance is relevant for
therapy and rehabilitation planning, but also for providing
realistic job and employment perspectives [18–20].
Screening instruments are economical and easy to

apply in everyday clinical practice. Several screening
methods are available for the detection of cognitive dis-
turbances in mental disorders. The Screen for Cognitive
Impairment in Psychiatry (SCIP, [21]) and the Brief As-
sessment of Cognition in Schizophrenia (BACS, [22])
were designed for use in psychiatric samples. The SCIP
requiring slightly less administration time compared to
the BACS and it appears to have greater sensitivity to
cognitive deficits associated with psychosis [2] compared
to the established Montreal Cognitive Assessment
(MoCA, [23]).

Several international studies have offered support for
the utility of the SCIP as a screening tool in psychiatry ap-
plying the SCIP are already available [2, 8, 17, 24–26]. The
primary emphasis of the prior reports concerned the psy-
chometric properties of the SCIP in samples that ranged
in size from n = 40 [17] to a high n = 514 [8]. Our goal
was to extend these results by examination of the utility of
integrating the SCIP into the routine clinical assessments
undertaken on admission and discharge within a more
typical high volume inpatient environment. To this end,
the SCIP was added to the routine evaluations undertaken
within two general psychiatric wards in 2012. Since that
time we have administered the SCIP to n = 529 patients
on admission. The aim of this study was to examine and
compare the cognitive profiles of a diverse group of acute
psychiatric inpatients at admission, and to assess any
changes in profile that may occur between admission and
discharge. Both absolute and normalized test values of
performance were analyzed. Furthermore, we examined
whether different clusters could be found based on the
cognitive performance profiles.

Methods
Sample and study design
The present study is an evaluation of routinely collected
clinical data that included an assessment of cognitive
performance with the SCIP. Study participants were in-
patients of the two acute psychiatric wards of the Clinic
for Psychiatry and Psychotherapy I of the University of
Ulm (Germany) at ZfP Suedwuerttemberg Ravensburg-
Weissenau. Inclusion criteria were inpatient treatment,
age between 18 and 65 years and ICD-10 primary diag-
nosis of a psychotic (F2) or an affective disorder (F3).
Patients with other ICD-10 primary diagnoses, language
barriers or who were not able or not willing to partici-
pate were excluded. The presence of other disorders as
secondary diagnosis was not a reason for exclusion. The
patients were examined at admission and again shortly
before discharge. On average, admission testing was per-
formed 10.7 days after admission (SD = 16.7) and dis-
charge testing was performed 3.6 days (SD = 12.4) before
discharge. Data analysis was performed with the ap-
proval of the responsible ethics committee of the Uni-
versity of Ulm (vote of August 21, 2019, no. 228–19).
The study was registered at the German Register of
Clinical Studies (DRKS00019825).

Materials
Screen for cognitive impairment (SCIP)
The SCIP (Screen for Cognitive Impairment in Psych-
iatry, [21]) is a well-studied screening tool for detecting
cognitive impairment in patients with psychotic or
affective disorders [2, 17, 27]. The SCIP consists of five
subscales: verbal learning test - immediate (VLT-I),
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working memory test (WMT), verbal fluency test (VFT),
verbal learning test - delayed (VLT-D) and processing
speed test (PST). There are three different test forms to
facilitate test repetition [27] and therefore reducing
learning effect. The SCIP is available as a paper-pencil
test, it consists of one page and takes about 15 min to
complete [2, 25–27]. Subscale scores are calculated for
each of the five tests, and a total score is calculated from
the sum of the subscale scores. A higher value indicates
a better cognitive performance. The SCIP is available in
a many languages including English, Spanish, French,
Italian, Danish and German [2, 11, 21, 25–29]. With re-
gard to its psychometric properties, the SCIP has been
investigated in various validation studies in healthy and
ill people. All versions showed good psychometric prop-
erties [2, 8, 25–27, 29]. However, the German version
has not yet been examined in this regard.

Pilot: validation of the German version of the SCIP
Initially we undertook a pilot investigation of the SCIP
in a small group of patients (n = 31) to determine the
feasibility of implementing the screening tool in our hos-
pital, and to begin to assess the external validity of the
German translation of the SCIP [30]. To investigate the
external validity of the SCIP, the Zahlen-Verbindungs-
Test (ZVT, [31]) was also administered to this patient
sample. The ZVT [31] is a non-verbal, simple, standard-
ized and well-established measure of cognitive process-
ing speed. The ZVT can be completed in 4–10 min and
it requires subjects to draw lines to connect numbers
from 1 to 90 which are positioned more or less ran-
domly on a piece of paper. Pearson correlations of the
SCIP values with the age-normalized standard value of
the ZVT (mean value 100, standard deviation 10) were
calculated.
On average, the n = 31 patients in this pilot study

were 40.3 years of age (SD = 11.00). The majority of
the examined patients (74%) suffered from a psychotic
disorder (F2 ICD-10), and only 13% had an affective
disorder (F3 ICD-10) as the primary diagnosis. The
average administration time for the SCIP was 13.6
min (SD = 2.22). Patients achieved an average total
score of 58.55 (SD = 15.67) on the SCIP and a scaled
score of M = 85.58 (SD = 11.41) on the ZVT. The
SCIP total score correlated significantly with the
scaled score from the ZVT (r = .68; p < .001). The
subscales of the SCIP also correlated significantly be-
tween r = .44 and r = .57 with the ZVT scaled score
[30]. The relatively brief administration time, high
sensitivity to cognitive impairment, and the reasonable
validation against the ZVT together supported the
feasibility of our intended widespread adoption of the
SCIP for our routine inpatient assessments [32].

Electronic medical file data
Clinically established primary and secondary diagnoses
were extracted from the electronic medical files as well
as dates of birth, admission and discharge. Sociodemo-
graphic data including the Clinical Global Impression
Scale (CGI) were used as recorded by the basic docu-
mentation as recommended by the German Association
of Psychiatry and Psychotherapy (DGPPN) and validated
by Jaeger et al. [33].

Statistical analysis
All analyses were conducted using IBM SPSS for win-
dows version 24. Some patients were only tested at ad-
mission. These patients were compared with patients
tested at admission and discharge to investigate a pos-
sible selection bias. Chi2-Tests were used for normally
scaled data, in all other cases we calculated Mann-
Whitney-U Tests. To investigate diagnosis-specific dif-
ferences in SCIP results at admission, a multivariate ana-
lysis of variance was calculated for the total value of the
SCIP and its subscales, with diagnosis as an independent
variable. Variance homogeneity was checked with the
Levene test. Pillai-Bartlett trace was used for the test sta-
tistics, because it is robust to violations of the multinor-
mal distribution and variance homogeneity [34]. After
Bonferroni adjustment, the significance level was set to
p < .008. For parameter estimation, beta was set to zero
for the group of patients with affective disorder (F3
ICD-10). Repeated-Measures ANOVAs were calculated
to investigate diagnostic and time effects (admission vs.
discharge) as well as interaction effects on the SCIP test
values. The test statistics were applied as described
above. To facilitate the interpretation of the test results,
we standardized the SCIP results using the values re-
ported from a prior healthy sample [2]. By convention
we assigned observed scores that were lower than nor-
mal by one standard deviation to a pathological classifi-
cation. Changes in normalized test values over time
were analyzed with Chi2-Tests. Cohen’s d was calculated
as effect sizes. According to Cohen [35], values between
0.2 and 0.5 indicate a small effect, between 0.5 and 0.8 a
medium effect and values greater than 0.8 a strong ef-
fect. For calculating effect sizes of nominal scaled vari-
ables, the Phi coefficient (φ) was used. Here, values
above 0.1 are considered to be small effects, values above
0.3 are medium effects and values above 0.5 are large ef-
fects [35]. A hierarchical cluster analysis (Ward’s cluster
method with squared Euclidean distance measurements)
was performed with the SCIP results at admission to
identify groups of study subjects with similar cognitive
profiles. Afterwards differences between the two clusters
were investigated with Chi2-Tests and Mann-Whitney-U
Tests.
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Results
Analysis of the admission test scores of the total sample
Sample characteristics
The study included data from a total of 529 SCIP results
at admission. The patients examined were on average
43.7 years of age (SD = 11.5), male (56.7%), unmarried
(60.1%), and without migration background (74.5%). Not
quite a third (30%) lived on state support (unemploy-
ment benefit, social welfare, sick pay, etc.). The most
common primary diagnosis (82.4%) was a psychotic dis-
order (F2 ICD-10), and only 17.6% (n = 93) of the sam-
ple were diagnosed with an affective disorder (F3 ICD-
10). Of the latter, n = 49 patients had a diagnosis of a
manic episode or a bipolar affective disorder and n = 44
patients had a diagnosis of a depressive episode or a re-
current depressive disorder. On average, patients had
1.77 (SD = 2.00) comorbid diagnoses. 41.6% had more
than 5 previous admissions. In the CGI, 46.7% were
assessed as “clearly ill” and 24.6% as “seriously ill”. Thus
the values in the CGI, the number of pre-treatments and
the number of further diagnoses all suggest a relatively
high disease severity suffered by the patients examined.

The sample characteristics for the total sample are dis-
played in Table 1.
Table 1 Sample characteristics of participants of the

total sample (n = 529) and the subsample with admission
and discharge results (n = 227), as well as significant dif-
ferences between the subsample and drop-outs (without
discharge results).

Outcome 1: absolute test values of cognitive performance
The descriptive values of the cognitive performance in
SCIP are presented in Table 2. The multivariate model
showed no significant diagnosis-specific differences for
all SCIP scales (F (5, 523) = 1.568; p > .05). Also the
post-hoc individual tests showed no significant differ-
ences between patients with F2 and F3 diagnosis in the
SCIP total score (F (1, 527) = 4.547; p > .008) or in SCIP
subscale scores (VLT-I: F (1. 527) = 3.240; p > .008;
WMT: F (1. 527) = 6.055; p > .008; VFT: F (1. 527) =
0.245; p > .008; VLT-D: F (1. 527) = 3.039; p > .008; PST:
F (1. 527) = 3.308; p > .008).
Table 2 Mean, standard deviation and percentage of pa-

tients with pathological results of cognitive performance

Table 1 Sample characteristics of participants of the total sample (n = 529) and the subsample with admission and discharge results
(n = 227), as well as significant differences between the subsample and drop-outs (without discharge results)

total sample
(admission results)

subsample (admission
and discharge results)

drop-outs
(only admission
results)

p

N = 529 N = 227 N = 302

Sociodemographic characteristics

male n (%) 300 (56.7%) 118 (52.0%) 182 (60.3%) .057A

age (in years) M (SD) 43.73 (11.53) 45.00 (11.28) 42.77 (11.65) <.05B

unmarried n (%) 370 (69.9%) 158 (69,6%) 212 (70.3%) .090A

regular employment n (%) 96 (18.1%) 42 (18.5%) 54 (17.9%) .854A

no migration background n (%) 394 (74.5%) 180 (79.3%) 214 (70.9%) <.01A

German as native language n (%) 410 (77.5%) 183 (80.6%) 227 (75.2%) <.01A

Clinical characteristics

primary diagnoses F2 n (%) 436 (82.4%) 177 (78.0%) 259 (85.8%) .066A

F3 n (%) 96 (17.6%) 50 (22.0%) 43 (14.2%)

length of inpatient stay (in days) M (SD) 46.17 (45.09) 48.44 (40.60) 44.46 (48.20) <.01B

voluntarily admitted n (%) 377 (71.3%) 159 (70.0%) 218 (72.2%) .991A

no. of previous admissions 1 n (%) 40 (7.6%) 15 (6.6%) 25 (8.3%) .459A

2–5 n (%) 150 (28.4%) 70 (30.8%) 80 (26.5%)

> 5 n (%) 220 (41.6%) 91 (40.1%) 129 (42.7%)

degree of severity of the disease (CGI) Borderline case n (%) 1 (0.2%) 1 (0.4%) 0 (0%) .495B

only slightly ill n (%) 8 (1.5%) 1 (0.4%) 7 (2.3%)

moderately ill n (%) 75 (14.2%) 32 (14.1%) 43 (14.2%)

clearly ill n (%) 247 (46.7%) 112 (49.3%) 135 (44.7%)

seriously ill n (%) 130 (24.6%) 51 (22.5%) 79 (26.2%)

extremely seriously ill n (%) 9 (1.7%) 2 (0.9%) 7 (2.3%)

A: Chi2-Test; B: Mann-Whitney-U-Test
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at admission for the total sample and separated for ICD-
10 F2 and F3 primary diagnosis.

Outcome 2: normalized test values of cognitive
performance
Analyzing the rate of impaired SCIP performance in the
sample, we found high percentages in the subtests for
working memory (WMT), verbal fluency (VFT) and pro-
cessing speed (PST). In the SCIP total score more than
70% of the patients had impaired performances. Only
the cognitive performance in verbal learning was patho-
logical in less than 50% of patients (see Table 2). Corre-
sponding to the absolute SCIP results, there were no
diagnosis-specific differences in the normalized values
for F2 versus F3 (VLT-I: Chi2(1.529) = 5.250; p > .008;
WMT: Chi2(1.529) = 5.250; p > .008; VFT: Chi2(1.529) =
2.486; p > .008; VLT-D: Chi2(1.529) = 0.846; p > .008;
PST: Chi2(1. 529) = 2.90; p > .008; Total SCIP:
Chi2(1.529) = 2.870; p > .008). Descriptive values showed
the highest diagnostic differences in the intermediate
verbal learning test (40.1% vs. 29.0%) and the working
memory test (57.1% vs. 44.1%). In both subscales, the
proportion of patients with pathological results was
higher in the F2 group than in the F3 group (Table 2).

Analysis of the subsample with admission and discharge
results
Sample characteristics
In n = 227 patients (42.1%) the SCIP was performed at
admission and discharge. A possible selection bias be-
tween patients with admission and discharge findings
and those without discharge findings (drop-outs) was in-
vestigated. Drop-outs differed from patients with dis-
charge results in age (U = 30,288.50; p < .05), length of
inpatient stay (U = 29,647.00; p < .05), native language
(Chi2 (1)=6.921; p < .01) and migration background
(Chi2 (6)=18.320; p < .01). In other variables, especially
those related to disease severity (CGI, number of pre-
treatments), the two groups did not differ (Table 3).

Thus, a selection bias is more likely with respect to
treatment duration and language barrier than in the area
of disease severity (see also Table 1).

Outcome 1: absolute test values of cognitive performance
For the 227 patients with admission and discharge test-
ing, the SCIP total score showed a significant time effect
(time: F (1.225) = 24.626; p < .001), patients improved
significantly between admission and discharge. This time
effect was also observed in the described direction for
the three subscales working memory test (F (1.225) =
8.330; p < .008), verbal fluency test (F (1.225) = 10.850;
p < .008) and processing speed test (F (1.225) = 39.551;
p < .001). As Table 3 shows, all effects were small. The
remaining two subscales showed no significant time ef-
fects (VLT-I: F (1.225) = 3.531; p > .008; VLT-D: F
(1.225) = 1.085; p > .008).
Table 3 Results of cognitive performance at admission

and discharge.

Outcome 2: normalized test values of cognitive
performance
Percentages of the sample with pathological SCIP results
at the time of admission and at the time of discharge are

Table 2 Mean, standard deviation and percentage of patients with pathological results of cognitive performance at admission for
the total sample and separated for ICD-10 F2 and F3 primary diagnosis

Total sample
N = 529

F2
N = 436

F3
N = 93

M (SD) %Path M (SD) %Path M (SD) %Path

VLT-I 19.84 (5.04) 38.2% 19.65 (5.09) 40.1% 20.69 (4.75) 29.0%

WMT 18.06 (4.59) 54.8% 17.83 (4.66) 57.1% 19.12 (4.11) 44.1%

VFT 13.17 (5.49) 66.2% 13.12 (5.44) 67.7% 13.43 (5.73) 59.1%

VLT-D 5.47 (2.62) 34.2% 5.38 (2.60) 35.1% 5.90 (2.66) 30.1%

PST 8.14 (3.45) 58.4% 8.02 (3.34) 58.9% 8.73 (3.90) 55.9%

Total SCIP 64.69 (15.92) 70.7% 64.01 (15.83) 72.2% 67.87 (16.04) 63.4%

%Path: Percentage of those that are at least 1 standard deviation below the values of [2]; VLT-I verbal learning test - immediate; WMT working memory test; VFT
verbal fluency test; VLT-D verbal learning test - delayed; PST processing speed test; Total SCIP SCIP total score; M mean; SD standard deviation

Table 3 Results of cognitive performance at admission and
discharge

admission discharge

M (SD) M (SD) p d

VLT-I 19.83 (5.01) 20.22 (4.74) n.sign. 0.08

WMT 17.98 (4.38) 18.89 (4.30) <.008 0.21

VFT 13.26 (5.43) 14.37 (4.84) <.008 0.22

VLT-D 5.58 (2.57) 5.65 (2.61) n.sign. 0.03

PST 7.90 (3.43) 9.03 (3.56) <.001 0.32

Total SCIP 64.55 (15.60) 68.16 (14.67) <.001 0.24

VLT-I verbal learning test - immediate; WMT working memory test; VFT verbal
fluency test; VLT-D verbal learning test - delayed; PST processing speed test;
Total SCIP SCIP total score; N = 227; p: level of significance; d: effect size
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presented in Fig. 1. In the SCIP total score (Chi2(1,
227) = 87,839; p < .001; φ = 0.62) and also in four sub-
scales (VLT-I: Chi2(1, 227) = 45,260; p < .001; φ = 0.45;
WMT: Chi2(1, 227) = 43,002; p<. 001; φ = 0.44; VFT:
Chi2(1, 227) = 50,386; p < .001; φ = 0.47; PST: Chi2(1,
227) = 75,723; p < .001; φ = 0.58) the proportion of those
impaired decreased significantly over time. Only in the
delayed verbal learning test was the proportion of im-
paired persons greater at discharge than at admission
(VLT-D: Chi2(1, 227) = 53.078; p < .001; φ = − 0.48).
Large effect sizes resulted for the SCIP total score (φ =
0.62) and for the processing speed test (φ = 0.58). Other-
wise, effects of medium size emerged.

Outcome 3: identification of groups with different
cognitive performance profiles
To assess heterogeneity of cognitive profiles within the
clinical sample, we undertook a hierarchical cluster ana-
lysis based on the SCIP results at admission. A two clus-
ter solution with n = 243 and n = 286 patients yielded
the best fit. Patients belonging to cluster 1 were signifi-
cantly older (U = 21,462.00; p < .001), had more add-
itional diagnoses (U = 28,328.5; p < .001) and had
significantly more than 5 previous admissions (Chi2 (2)=
13.375; p < .001) compared to patients belonging to clus-
ter 2. In the SCIP admission scores, patients of the first
cluster scored significantly worse in all test results com-
pared to patients of cluster 2 (see Table 4, see also Fig. 2).
All patients of cluster 1 showed pathological SCIP total
scores at admission, whereas only 45,8% of the patients
of cluster 2 show (Chi2(1529) = 186,28; p < .001).
To make statements about possible improvements in

cognitive performance during treatment, the subsample
with admission and discharge results was analyzed. For
those n = 106 and n = 121 patients the discharge results
and the improvement between admission and discharge

are presented in Table 4. As with the findings at admis-
sion, the discharge results showed that cluster 1 had sig-
nificantly worse results in all scales than cluster 2. In
terms of improvement, patients in the first cluster scored
significantly higher in the SCIP total score and in the
immediate verbal learning test compared to patients in
the second cluster.
Table 4 Differences in sociodemographic variables and

SCIP profiles between the two clusters based on SCIP
results at admission.

Discussion
The SCIP is an economical, internationally approved
and validated screening tool to assess cognitive perform-
ance in psychiatric patients. In this report we provide
data of a naturalistic sample of 529 psychiatric inpatients
screened with the SCIP at the time of admission to a
general psychiatric ward. This is the first paper to report
data of such a sample. Results for the SCIP total score
and the five subscale scores corresponded to published
data from other translations of the SCIP (e.g. [2]).
Diagnosis-specific differences between psychotic and
affective disorders in our sample did not occur. Our re-
sults are therefore consistent with the results of Gómez-
Benito et al. [8], Sachs et al. [11], Neu et al. [10] and Hill
et al. [9]. In addition to the absolute values, we used the
results of the healthy population norms from Murri
et al. [2] to investigate the proportion of our sample with
pathological results. This revealed a high percentage of
cognitive dysfunction in our sample evident in the SCIP
total score (over 70%) as well as for the three subtests
with significant demands for attention and processing
components (working memory, verbal fluency test, psy-
chomotor speed test). The subtests of verbal learning
and memory on the other hand were pathological in less
than 40% of the patients.
Looking at the cognitive performance profiles over the

course of inpatient treatment, there were significant im-
provements from admission to discharge in the total
score and the subtests for verbal fluency, processing
speed and working memory. In contrast, verbal learning,
both immediate and delayed, showed no changes over
time. This is in contrast to previous findings with re-
ported deficits as well as in the domains of verbal mem-
ory and processing speed [3, 4]. In terms of the
normalized values, large effect sizes were observed for
the improvement in the SCIP total score and the psy-
chomotor speed test between admission and discharge.
Taken together, most cognitive improvements occurred
in working memory, processing speed and verbal fluency
(which also includes a speed factor). We suppose that
social psychiatric inpatient treatment improves most in
cognitive domains of attention, working memory and
speed components, because in daily ward living, social

Fig. 1 Percentages of pathological results of cognitive performance
at admission and discharge in the SCIP total score (Total SCIP) and
the five subscales (VLT-I: verbal learning test - immediate; WMT:
working memory test; VFT: verbal fluency test; VLT-D: verbal learning
test - delayed; PST: processing speed test); n = 227; *: p < .001

Schmid et al. BMC Psychiatry          (2021) 21:494 Page 6 of 10



interaction and communication are key processes within
the recovery model. Possible effects of the reapplied psy-
chiatric medication during an inpatient stay must also
be taken into account. On the one hand, improvements
in cognitive performance are conceivable, particularly if
second generation antipsychotics are given [36, 37] on
the other hand, side effects such as fatigue and loss of
attention could also occur [10]. In the present study, the
influence of medication effects could not be analyzed.
Following Rodriguez et al. [38] we further investigated

whether different patient clusters could be identified
based on the results of a screening tool. In our analysis,
two clusters were extracted based on SCIP results at ad-
mission. Rodriguez et al. [38] extracted three clusters

Table 4 Differences in sociodemographic variables and SCIP profiles between the two clusters based on SCIP results at admission

total sample Cluster Cluster 2

n = 243 n = 286 p

male n (%) 147 (60.5%) 153 (53.5%) n.sign.A

age M (SD) 47.88 (10.27) 40.20 (11.39) <.001B

length of inpatient stay M (SD) 46.09 (45.23) 46.23 (44.98) n.sign.B

F2 as primary diagnoses n (%) 212 (87.2%) 224 (78.3%) n.sign.A

no. of comorbid diag. M (SD) 2.12 (2.18) 1.47 (1.80) <.001B

no. of pre-treatments 1 n (%) 12 (2,9%) 28 (6,8%) <.001A

2–5 n (%) 62 (31,5%) 88 (41,3%)

> 5 n (%) 123 (62,4%) 97 (45,5%)

admission VLT-I M (SD) 15.70 (3.59) 23.35 (3.03) <.001B

WMT M (SD) 15.08 (4.14) 20.59 (3.23) <.001B

VFT M (SD) 10.16 (4.41) 15.73 (5.00) <.001B

VLT-D M (SD) 3.69 (2.09) 6.99 (1.99) <.001B

PST M (SD) 6.12 (2.39) 9.86 (3.29) <.001B

SCIP Total M (SD) 50.75 (9.78) 76.53 (9.05) <.001B

Pathol. SCIP Total n (%) 243 (100,0%) 131 (45,8%) <.001A

subsample N (%) 106 (43.8%) 121 (42.2%)

discharge VLT-I M (SD) 17.26 (4.18) 22.72 (3.63) <.001B

WMT M (SD) 17.07 (4.26) 20.44 (3.70) <.001B

VFT M (SD) 12.52 (4.64) 15.94 (4.46) <.001B

VLT-D M (SD) 4.37 (2.33) 6.77 (2.32) <.001B

PST M (SD) 7.33 (2.75) 10.46 (3.54) <.001B

SCIP Total M (SD) 58.37 (12.68) 76.45 (10.59) <.001B

Pathol. SCIP Total n (%) 94 (90,4%) 50 (40,7%) <.001A

improvement VLT-I M (SD) 1.57 (4.46) −0.61 (3.97) <.001B

WMT M (SD) 1.82 (4.06) 0.15 (3.41) n.sign B

VFT M (SD) 2.15 (4.30) 0.24 (4.29) n.sign B

VLT-D M (SD) 0.38 (2.18) −0.20 (2.24) n.sign.B

PST M (SD) 1.41 (2.12) 0.89 (2.75) n.sign.B

SCIP Total M (SD) 7.34 (10.64) 0.46 (9.12) <.001B

VLT-I verbal learning test - immediate; WMT working memory test; VFT verbal fluency test; VLT-D verbal learning test - delayed; PST processing speed test; Total
SCIP SCIP total score; A: Chi2-Test; B: Mann-Whitney-U-Test; improvement = discharge - admission

Fig. 2 SCIP profiles of the two clusters at admission (n = 529) and
discharge (n = 227) for the SCIP total score (Total SCIP) and the five
subscales (VLT-I: verbal learning test - immediate; WMT: working
memory test; VFT: verbal fluency test; VLT-D: verbal learning test -
delayed; PST: processing speed test)

Schmid et al. BMC Psychiatry          (2021) 21:494 Page 7 of 10



corresponding to a general impairment group, an atten-
tion, speed and verbal deficit group, and a third cluster
with above average attention but impaired verbal mem-
ory. In contrast to Rodriguez et al. [38], the sample re-
ported here separated into either one group with mild
impairment in terms of mean value with almost 50% of
pathological results on the SCIP (cluster 2) and 1 sec
group with severe impairment in terms of mean with
100% of pathological results on the SCIP (cluster 1). Pa-
tients of cluster 1 were older, had more comorbid diag-
noses and had more previous admissions. However,
compared to cluster 2, they improved significantly more
between admission and discharge results, both in the
overall score and in the verbal learning test. Since the
patients of cluster 2 are already considerably less im-
paired in the admission findings based on the values of
Murri et al. [2], a ceiling effect must be considered for
this cluster. In conclusion, cluster 1 could be interpreted
as a sample of chronic patients, more impaired clinically
as well as cognitively, who then benefitted from the so-
cial psychiatric inpatient stay.
Our study has several limitations. First, our results are

based on routinely collected clinical data by a screening
tool for cognitive performance. Beside the ecological val-
idity advantages of such a naturalistic clinical dataset, se-
lection processes of the examined patients must be
discussed. Only those, who were willing to participate in
such a diagnostic procedure, could be included. To in-
vestigate possible selection processes concerning re-
peated measurement, drop-out analyses were performed.
Compared to the complete cases with both admission
and discharge data, the patients that dropped out prior
to the discharge evaluation differed only in sociodemo-
graphic variables, and a shorter length of stay. It can
therefore be assumed that selection was based more on
organizational concerns and less on disease severity. Fur-
thermore it must be noted that patients with cognitive
impairment due to other disorders are regularly not
treated on the units where the patients were recruited
but presence of such conditions in a milder degree had
not been predefined as an exclusion criterion. Comorbid
disorders should be considered more in future work.
Another limiting factor is the lack of a concurrent

healthy control sample for comparison, and the absence
of published data with reported SCIP scores from a Ger-
man translation of the SCIP. We selected the relatively
large sample reported by Murri et al. [2] from the Italian
translation over similar reports from the Spanish transla-
tion [25, 26]. When comparing with the healthy sample
of Murri et al. [2], the differences in age, gender distri-
bution and educational status compared to our sample
must be mentioned as a limitation. With the current
demonstration of the sensitivity of the German transla-
tion of the SCIP to the cognitive limitations apparent in

an inpatient psychiatric sample we are confident that the
time and effort required to secure normative data for
this version would be very well spent. As in all investiga-
tions of cognitive limitations, we were not able to in-
clude in our analysis many additional factors that could
influence or potentially mediate test results, e.g. medica-
tion or learning effects. Moritz et al. [39] were able to
show that factors such as motivation and attitude to-
wards testing or medication significantly reduce cogni-
tive abnormalities in schizophrenia sufferers. This all
should be considered in future work.

Conclusion
In conclusion, the SCIP has proven to be a suitable in-
strument for routine use in the detection of cognitive
impairment. This is particularly important because of
the impact of cognition for psychosocial functioning.
Our results further indicate an improvement in cognitive
performance during an inpatient stay. This may be par-
ticularly relevant to chronically ill patients with many
previous admissions because we might anticipate sub-
stantial gains during the admission that could be com-
municated back to the patient and their family to instill
some hope for even partial recovery.
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