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Summary 

Objectives 
After publication of the WHO International Classification of 
Functioning, Disability and Health (ICF), the Mini-ICF-APP (Mini 
instrument for the observer rating according to ICF of Activities 
and Participation in Psychological disorders) was derived and 
validated in three languages to assess limitations in activities or 
capacities and restrictions in participation in patients with men-
tal illness. Although the Mini-ICF-APP has been demonstrated 
to have sound psychometric properties, factor analytic studies 
of this instrument have not been conducted, and the total score 
is generally used. We aimed at examining the structure of this 
instrument, in order to identify possible factors, which would 
allow a more sensitive measurement of an individual’s specific 
limitations.

Methods 
Patients with schizophrenia or bipolar disorder attending a 
community mental health center were recruited consecu-
tively over an index period and underwent standardised as-
sessment, including the 13-item Mini-ICF-APP 24-item and 
Personal and Social Performance scale and the Brief Psychi-
atric Rating Scale (BPRS-24). Factor analysis with maximum 
likelihood estimation and oblique rotation was performed on 
Mini-ICF-APP items.

Results 
A three-factor solution provided the best goodness of fit indices. 
Factors were interpreted as proficiency, relational capacity and 
autonomy. Factor scores were significantly higher in patients with 
schizophrenia than in those with bipolar disorder. The ‘proficien-
cy’ factor exhibited the strongest associations with BPRS, CGI-S 
and total PSP. Moreover, correlations between Mini-ICF-APP fac-
tors and PSP dimensions were in the expected direction, indicat-
ing good convergent and discriminant validity of the instrument;in 
fact, the highest correlations were found between the correspond-
ing factors/dimensions of the two instruments (proficiency with 
PSP socially useful activities, relational capacity with PSP personal 
and social relationships, autonomy with PSP self-care) and the 
lowest correlations were observed with PSP dimension ‘disturbing 
and aggressive behaviour, that is not assessed in the Mini-ICF-APP. 

Conclusions
The factors extracted are clearly interpretable and have conver-
gent/discriminant validity. Our findings may have clinical impli-
cations, as the distribution of factors distinguishes the two patient 
groups, which may require different interventions to achieve an 
optimal therapeutic response. 
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Introduction
Severe mental illness is often associated with problems 
in social or occupational adjustment and functioning 1-4. 
According to the bio-psycho-social model of the Interna-
tional Classification of Functioning, Disability and Health, 
ICF 5, a person’s illness is the result of the complex interre-
lations between functions, capacities, context factors and 
participation. Activities are defined as ‘‘the execution of 
a task or action’’. There is a differentiation between ‘‘per-

formance’’, i.e. what a person does, and ‘‘capacity’’, i.e. 
what a person can do. Capacity and even more disorders 
of capacity are defined in relation to a ‘‘uniform or stand-
ard environment’’ and ‘‘reflect the environment adjusted 
ability of the individual’’.
Participation is involvement in a life situation and is de-
fined as the degree to which a person can fulfil role re-
quirements in his/her job, family, or leisure time. This is 
partly dependent on ‘‘context factors’’, which define the 
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The Mini-ICF-APP consists of 13 items that explore: (1) 
adherence to regulations, (2) planning and structuring of 
tasks, (3) flexibility, (4) competency, (5) judgement, (6) 
endurance, (7) assertiveness, (8) contacts with others, (9) 
integration, (10) intimate relationships, (11) spontane-
ous activities, (12) self-care, (13) mobility. Each item is 
rated on a five-point Likert scale (0: no disability, 1: mild 
disability, 2: moderate disability, 3: severe disability, 4: 
total disability). A total score is obtained by adding the 
item scores. 
The Mini-ICF-APP rater collects information on the 
“uniform standard environment” or the social reference 
group, whichever applies to the case. The appraisal is 
based on available information (self-reports, information 
from the family, colleagues, friends, caregivers and health 
staff involved in the case management, from clinical ob-
servations and from medical exams or standardised tests) 
about the person and his/her living condition. The Mi-
ni-ICF-APP assessment requires sufficient knowledge of 
the proband. This is the usual situation of people in care 
with community mental health services. When sufficient 
knowledge of the patient has been acquired, compilation 
of the Mini-ICF-APP requires about 20 min. 
The Personal and Social Performance Scale (PSP) 17-19 
is a clinician-rated tool designed for completion by 
trained clinical staff. PSP has been developed through 
focus groups and reliability studies on the basis of the 
social functioning component of the DSM-IV Social and 
Occupational Functioning Assessment Scale (SOFAS). 
Patient functioning is assessed in four main areas: ‘so-
cially useful activities’, ‘personal and social relation-
ships’, ‘self-care’ and ‘disturbing and aggressive behav-
iours’. Difficulty in each area is rated on a single item 
using a six-point scale, where lower ratings indicate bet-
ter functioning. A global item is rated by the interviewer, 
ranging from 1 to 100 in 10-point intervals, where lower 
scores indicate poorer functioning. The PSP global score 
incorporates ratings for the four main areas, as well as 
levels of functioning in other areas, to adjust the pre-
cision of the rating within the ten-point intervals. This 
instrument has been demonstrated to have sound psy-
chometric properties and has been previously used in a 
number of studies in patients with severe mental illness 
in Italy and elsewhere 20-25. 
The Brief Psychiatric Rating Scale (BPRS) is a well-known 
clinician-rated tool designed to assess the severity of psy-
chopathology 26. The BPRS items focus on symptoms that 
are common in patients with psychotic disorders and 
mood disorders. Items range from 1 to 7, where 1 denotes 
the absence of the symptom and 7 the highest severity. In 
the present study, we used the expanded (24-item) ver-
sion of the scale 27. 
The Clinical Global Impression Scale (CGI) is a 3-item 
observer-rated scale that measures illness severity (CGI-

type and complexity of requirements that have to be ful-
filled and which therefore must also be described and 
taken into account.
Since the publication of the ICF, research on the meas-
urement of social and occupational consequences of ill-
nesses has increased 4 6-8. In the field of mental disorders, 
the relation between functions, capacities and participa-
tion poses special problems 9-10. Relevant domains of ca-
pacities that may be impaired especially in the presence 
of mental illness are adherence to regulations, planning 
and structuring of tasks, flexibility, endurance, assertive-
ness, self-maintenance, mobility, or competence to make 
judgements or decisions. 
The Mini-ICF-APP 9-12 is a shortened version of the ICF 
that also takes into account the definitions of the Gronin-
gen Social Disabilities Schedule II 13. It has been designed 
to be a clinician-rated instrument to assess limitations of 
capacities and/or participation restrictions in patients 
with mental disorders. 
It was originally developed in German 12, later validated 
in English and Italian 14-15, and recently translated to Geor-
gian 16. The Italian validation study, carried out in patients 
diagnosed with schizophrenia, major depression, bipolar 
I disorder and anxiety disorders, showed that MINI-ICF-
APP has a good inter-rater and test-retest reliability, and 
a high correlation with psychopathology measures (BPRS 
and CGI-S) and other measures of functioning such as 
the Personal and Social Performance Scale (PSP) and the 
Social and Occupational Functioning Assessment Scale 
(SOFAS) 15. 
The aim of the present study is to examine the structure 
of the instrument in patients with severe mental illness in 
order to identify possible factors that may support clinical 
and research efforts to summarise and monitor limitations 
in patient capacity and participation restriction to be tar-
geted in rehabilitation interventions. 

Methods

One hundred patients (50 with schizophrenia and 50 
with bipolar I disorder) were consecutively recruited 
from those attending the Community Mental Health Cen-
tre (CMHC) of North-Udine (Italy). The diagnosis was as-
signed on clinical grounds by psychiatrists working in the 
CHMC using DSM-5 criteria. All patients signed a written 
consent to participate. The study was approved by the Lo-
cal Ethics Committee.

Instruments 
Patient assessment included a socio-demographic form, 
Mini-ICF-APP, Personal and Social Performance Scale, 
Brief Psychiatric Rating Scale (BPRS) and Clinical Global 
Impression Scale (CGI-S). 
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Results

Characteristics of the study participants are provided in 
Table I by diagnostic group. They had a mean age of 49.7 
years, 61% were male with a mean duration of illness 
of 19.7 years. The large majority of patients with schizo-
phrenia were single, 52% had at least a high school di-
ploma, 22% were employed and 88% were living with 
their family or independently. In patients with bipolar dis-
order, 30% were single, 67% had at least a high school 
diploma, 32% were employed and 94% were living in-
dependently. 
At the time of the assessment, 91% were treated pharma-
cologically and 46% had been admitted to the hospital 
at least once; 64% of patients with schizophrenia were 
involved in a psychosocial rehabilitation program. 

Factor analysis
KMO measure was 0.92, indicating an excellent sampling 
adequacy for factor analysis. Therefore, factor analysis 
was conducted and 1, 2, 3 factor solutions were derived. 
The three-factor solution accounted for 75% of item vari-
ance and had the best fit to the data (Table II), as shown 
by the non-significant χ² value and a satisfactory RMSEA 
index. Factor loadings to the three factors, arranged in de-
creasing order by factor, are shown in Table III. Loadings 
lower than 0.30 were not reported. 
Factor 1, including 7 items, was interpreted as ‘profi-
ciency’, since the items that load on it represent the cog-
nitive and performance-related skills necessary to begin 
and maintain a task such as a work or a commitment in 
general. The items with the highest loading on this factor 
were endurance, adherence to regulations and planning 
and structuring of tasks.
Factor 2, including 3 items, contacts with others, integra-
tion, and intimate relationships, was interpreted as ‘re-
lational capacity’ and lastly factor 3, including mobility, 
self-care, and spontaneous activities was defined as ‘au-
tonomy’.
Factors were correlated with each other, supporting the 
choice of using an oblique rotation (1 with 2 Spearman’s 
ρ = 0.719, 1 with 3 ρ = 0.531, 2 with 3 ρ = 0.532). 

Convergent and discriminant validity of factors
All MINI-ICF-APP factors were positively and significantly 
correlated with severity of illness, and negatively with the 
total PSP (because it is scored in the opposite direction) (Ta-
ble IV). The ‘proficiency’ factor exhibited the strongest asso-
ciations with BPRS (ρ = 0.696), CGI-S (ρ = 0.612) and total 
PSP (ρ = -0.761). Moreover, correlations between MINI-ICF-
APP factors and PSP dimensions were in the expected direc-
tion, indicating good convergent and discriminant validity 
of the instrument;in fact, the highest correlations were found 

S), global improvement or change (CGI-C) and thera-
peutic response 28. The illness severity and improvement 
sections of the instrument are used more frequently than 
the therapeutic response section in both clinical and re-
search settings. In this study only the CGI-S has been 
used. 

Statistical analysis
Exploratory factor analysis of MINI-ICF-APP items was 
performed using a robust weighted least square estima-
tor to take into account the ordinal-level measurement 
of items. For this analysis, 2 missing items in 2 cases 
were replaced with mean values. Kaiser-Meier-Olkin 
index was used to measure sampling adequacy. This 
measure varies between 0 and 1. Values above 0.8 are 
excellent and indicate that the patterns of correlations 
are relatively compact and factor analysis should yield 
distinct and reliable factors. The number of factors to be 
extracted was determined using goodness of fit indices. 
These included the χ² test and the root mean square er-
ror of approximation (RMSEA). A non-significant χ² test 
denotes a good fit to the data. RMSEA values <  0.05 
indicate good model fit and values between 0.05 and 
0.08 indicate a reasonable error of approximation in the 
population. 
Oblique rotation was performed using the promax meth-
od, under the hypothesis that the factors to be extracted 
were correlated. 
Standardised factor scores were calculated using the re-
gression method. These scores are expressed as Z scores 
(mean 0 and standard deviation 1) and are an estimate 
of the score each subject would have on each fac-
tor, if it were measured directly. Mann-Whitney test or 
Spearman›s correlation coefficient was used as appropri-
ate to analyse the relationship of factor scores with diag-
nosis, psychosocial functioning (PSP scores) and severity 
of psychopathology (BPRS and CGI-S). Five multivariate 
analyses of variance were conducted to examine the rela-
tionship of factors with demographic characteristics (age, 
gender, marital status, working status and living arrange-
ment). In these analyses, the dependent variables were 
the factors and the independent variables were the demo-
graphic characteristic of interest, diagnosis and interac-
tion between diagnosis and demographic characteristic. 
Diagnosis was included in the model to take into account 
the different distribution of demographic characteristics 
between diagnostic groups. Marital status was coded as 
single, married, divorced/separated/widow;working sta-
tus was coded as employed, unemployed, student/house-
wife, retired and living arrangement as self-sufficient vs. 
living in a residential facility. 
All analyses were performed using MPLUS and IBM SPSS 
Statistics 20.0 for Windows.
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TAblE I. 
Characteristics of the sample. Data are reported as percentages or as mean ± SD. Caratteristiche del campione. I dati sono riportati 
come percentuali, o medie ± DS.

Characteristics Schizophrenia
(N = 50)

bipolar disorder 
(N = 50)

Total
(N = 100)

Gender
 Males
 Females

74
26

48
52

61
39

Age (mean ± SD) 41.1 ± 10.5 58.3 ± 13.1 49.7 ± 14.7

Marital status 
 Single
 Married
 Separated/divorced

80
12
8

30
38
32

55
25
20

Education
 Less than primary school
 Primary school
 Secondary school
 High school diploma
 University degree

0
8

40
46
6

4.3
13.1
5.2

47.8
19.6

2.1
10.4
28.1
46.9
12.5

Living situation
 Self-sufficient/with relatives
 Clinic/Residential facility

88
12

94
6

91
9

Occupation
 Employed
 Temporary job
 Unemployed
 Housewife/student
 Retired

22
4

40
10
24

32
4

14
12
38

27
4

27
11
31

Previous psychiatric contacts
 No
 Yes

36
64

16
84

26
74

Previous admissions to hospitals
 No
 Yes

60
40

48
52

54
46

Previous compulsory admissions
 No
 Yes

8
92

20
80

14
86

Previous use of psychotropic drugs
 No
 Yes

34
66

26
74

30
70

Current use of psychotropic drugs
 No
 Yes

8
92

10
90

9
91

Social network
 Absent
 Family/friends
 Public/co-op services

6.1
81.6
12.2

10
86
4

8.1
83.8
8.1

Perception of social support
Positive
Negative
Not available

58.3
31.2
10.4

58.7
17.4
23.9

58.5
24.5
17.0

Presence of legal/administrative representative
 No
 Yes

74.4
25.6

75
25

74.7
25.3

(continues)
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after adjusting for diagnosis. The autonomy factor was as-
sociated with living arrangement (F = 2.89, p < 0.05), indi-
cating that patients living in a residential facility had lower 
levels of autonomy and working status (employed had 
lower autonomy than unemployed, F  =  197, p  <  0.05). 
Proficiency and relational capacity were not associated 
with working status and living arrangement.

Discussion
The findings of the present study indicate that three fac-
tors underlie the 13 Mini-ICF-APP items. 
The factors identified (proficiency, relation capacity and 
autonomy) proved to have good convergent and discri-
minant validity with the PSP dimensions, indicating that 
they measure psychometrically robust constructs. In ad-
dition, they appear to be consistent with a conceptual 
model of psychosocial assessment of functional and par-
ticipation capacities that is easily understandable and ap-
plicable to rehabilitation programs. 
The factors were positively correlated with psychopathol-
ogy, as assessed by the BPRS and the CGI-S. These results 
confirm our previous findings, indicating a high correla-
tion of Mini-ICF-APP with BPRS and CGI-S 15, and those 
of Schaub et al. 29, who found a high correlation between 
PSP and both Mini-ICF-APP and PANSS five-factor model 

between the corresponding factors/dimensions of the two 
instruments (proficiency with PSP socially useful activities, 
ρ = 0.780, relational capacity with PSP personal and so-
cial relationships, ρ = 0.770, autonomy with PSP self-care, 
ρ = 0.803) and the lowest correlations were observed with 
PSP dimension ‘disturbing and aggressive behaviour, which 
is not assessed in the MINI-ICF-APP. 
Factor scores were significantly higher in patients with 
schizophrenia compared with those with bipolar disorder 
(Mann-Whitney test, p < 0.001). 

Relationship of factors with demographic variables
Multivariate analyses of variance revealed that age, gender 
and marital status were unrelated with the three factors, 

Characteristics Schizophrenia
(N = 50)

bipolar disorder 
(N = 50)

Total
(N = 100)

Stressful events in the last 12 months
 No
 Yes

49
51

48
52

48.5
51.5

Alcohol/substance abuse
 No
 Yes

76
24

80
20

78
22

Ongoing rehabilitation program 
 No
 Yes

36
64

91.3
8.7

62.5
37.5

Funded project
 No
 Yes

74.2
25.8

50
50

70.3
29.7

Duration of illness (mean ± SD) 17.4 ± 10.0 22.0 ± 11.8 19.7 ± 11.1

Duration of untreated illness (mean±SD) 13.1 ± 10.3 15.1 ± 11.9 14.1 ± 11.1

PSP scoring:
Socially useful activities
Personal and social relationships
Self-care
Disturbing/aggressive behaviours
Total score

3.10 ± 1.15
3.00 ± 1.07
1.36 ± 1.27
1.78 ± 1.53
42.0 ± 17.3

1.86 ± 1.32
1.86 ± 1,07
0.70 ± 0.86
0.84 ± 0.98
59.8 ± 18.9

2.48 ± 1.38
2.43 ± 1.21
1.03 ± 1.13
1.31 ± 1.36
50.9 ± 20.1

CGI-S severity score 5.6 ± 1.0 4.6 ± 1.2 5.1 ± 1.2

BPRS total score 68.9 ± 20.4 50.0 ± 19.6 59.0 ± 22.3

Table I - Follows

TAblE II. 
Goodness of fit indices for the 1, 2, 3 factor solutions. Indici di 
bontà di adattamento per le soluzioni ad 1,2,3 fattori. 

Solution

1 factor 2 factors 3 factors

χ² (p) 217.9 
(< 0.001)

155.3 
(< 0.001)

56.8
(0.06)

RMSEA 0.153 0.063 0.059
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of patients or after a reasonable time period (e.g. a few 
months) from the first examination, when a sufficient num-
ber of mental-health operators remember the characteristics 
of the patients at a specific point in time. Thus, it is suitable 
for sharing information among a multidisciplinary team of 
carers, such as those working in mental health community-
based services, who know the degree of restrictions of the 
subject on different activities or participation. The main 
advantage of Mini-ICF-APP over other existing instruments 
such as the PSP or the Global Assessment of Functioning 
(GAF) is the possibility to detail the restrictions that can hin-
der the full accomplishment of the daily life duty. Thus, the 
MINI-ICF-APP fulfils the need of an accurate description of 
the specific restrictions of the proband, which is a consoli-
dated principle of rehabilitation programs.
The factors derived in the present study can be useful for 

scores. In particular, in the present study we found that 
severity of illness was most strongly associated with the 
first factor ‘proficiency’, which explores capacity limita-
tions, i.e. the cognitive abilities and skills required to per-
form daily tasks and to work. 
Lastly, the MINI-ICF-APP factors had good known-group 
validity because capacity limitations were higher in pa-
tients with schizophrenia than in patients with bipolar dis-
order, as expected based on the differential achievement 
of social and work milestones between these groups. 
The autonomy factor was associated with working status 
and living arrangement. The results are consistent with 
the expectation that being unemployed and living in a 
residential facility entails lower autonomy. 
The MINI-ICF-APP can be used in everyday clinical prac-
tice, and can be administered after an in-depth assessment 

TAblE III. 
Factor loadings to the three factors, arranged in decreasing order. Pesi fattoriali rispetto ai tre fattori, ordinati in modo decrescente.

1
Proficiency

2
Relational capacity

3
Autonomy

Endurance 0.933

Adherence to regulations 0.921

Task planning 0.852

Flexibility 0.821

Judgement 0.661

Assertiveness 0.601

Competency 0.597

Contacts with others 0.933

Integration 0.815

Intimate relationships 0.705

Mobility 0.847

Self-care 0.757

Spontaneous activities 0.619

TAblE IV. 
Spearman’s correlations (ρ) between factor scores, psychosocial functioning (PSP) and psychopathology variables (BPRS e CGI-S). 
Coefficienti di correlazione di Spearman (ρ) tra i punteggi fattoriali, il funzionamento psicosociale (PSP) e le variabili che misurano 
la psicopatologia (BPRS e CGI-S). 

PSP socially 
useful 

activities

PSP personal 
and social 

relationships

PSP self-care PSP disturbing 
and aggressive 

behaviours

PSP total bPRS total CGI-S

Proficiency 0.780 * 0.756 * 0.551 * 0.585 * -0.761 * 0.696 * 0.612 *

Relational capacity 0.673 * 0.770 * 0.563 * 0.431 * -0.665 * 0.571 * 0.572 *

Autonomy 0.680 * 0.650 * 0.803 * 0.337 * -0.668 * 0.509 * 0.558 *

* p < .01
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10 Baron S, Linden M. Disorders of functioning and disorders 
of competence in relation to sick leave in mental disorders. 
Int J Soc Psychiatry 2009;55:57-63.
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von Fähigkeitsstörungen bei psychischen Erkrankungen. Re-
habilitation 2005;44:44-151.
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tivitäts- und Partizipationsstörungen bei Psychischen Er-
krankungen (Mini-ICF-APP). Bern: Hogrefe Verlag Hans Hu-
ber 2009 (Italian translation: Linden M, Baron S, Muschalla 
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eri M, Maso E, eds. Firenze: Giunti OS editore 2012).
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ability schedule:development, relationship with ICIDH, and 
psychometric properties. Int J Rehab Res 1988;11:213-24.

14 Molodynski A, Linden M, Juckel G, et al. The reliability, 
validity, and applicability of an English language version 
of the Mini-ICF-APP. Soc Psychiatry Psychiatr Epidemiol 
2013;48:1347-54. 
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a short instrument for rating activity and participation re-
strictions in psychiatric disorders. Epidemiol Psychiatr Sci 
2013;22:81-91. 

16 de Boer W, Danelia M, Zurabashvili D, et al. Development 
of a training programme in disability assessment methodol-
ogy based on international classification of functioning, dis-
ability and health (ICF) for psychiatric disability claims in 
Georgia. Georgian Med News 2014;232-233:74-7.

17 Morosini PL, Magliano L, Brambilla L, et al. Development, 
reliability and acceptability of a new version of the DSM-
IV Social and Occupational Functioning Assessment Scale 
(SOFAS) to assess routine social functioning. Acta Psychiatr 
Scand 2000;1001:323-9.

18 Juckel G, Schaub D, Fuchs N, et al. Validation of the Per-
sonal and Social Performance (PSP) Scale in a German sam-
ple of acutely ill patients with schizophrenia. Schizophr Res 
2008;104:287-93.

19 Patrick DL, Burns T, Morosini P, et al. Reliability, validity and 
ability to detect change of the clinician-rated Personal and 
Social Performance scale in patients with acute symptoms of 
schizophrenia. Curr Med Res Opin 2009;25;325-38.

20 Gigantesco A, Vittorielli M, Pioli R, et al. The VADO ap-
proach in psychiatric rehabilitation: a randomized con-
trolled trial. Psychiatr Serv 2006;57;1778-83.

21 Galderisi S, Rossi A, Rocca P, et al. The influence of illness-
related variables, personal resources and context-related 
factors on real-life functioning of people with schizophrenia. 
World Psychiatry  2014;13:275-87. 

22 Apiquian R, Ulloa ER, Herrera-Estrella M, et al. Validity of 
the spanish version of the personal and social performance 
scale in schizophrenia. Schizophr Res 2009;112:181-6.

23 Barbato A, Parabiaghi A, Panicali F, et al.; Progres-Acute 

research purposes, to monitor changes in limitations and 
participation restriction over time and to establish the ef-
fectiveness of rehabilitation programs targeted to specific 
subgroups of patients. 
Our results should interpreted keeping in mind some lim-
itations. First, the sample size was relatively small to con-
duct a factor analysis. However, although some authors 
recommend a 10:1 patient/items ratio, a 5:1 ratio is in 
general sufficient when the sampling adequacy is good, 
as is the case in the present study. The sample size was 
also limited to draw conclusions about the relationship of 
factors with demographic characteristics because some 
subgroups had very few patients. Therefore, confirmation 
of our results is warranted in larger samples. 
Moreover, patients were not administered a structured 
diagnostic interview. Nonetheless, they had on average 
a 20-year duration of illness and were well known to the 
staff of the community mental health service. 
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