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Abstract
Background: Problem behaviours are common among people with intellectual disabilities (ID), but psychometrically evaluated instruments for assessing such behaviours are scarce. The present study evaluated the psychometric properties of the
Neuropsychiatric Inventory—Intellectual Disability (NPI-ID).
Method: We assessed 108 residents with intellectual disabilities living in grouphomes using the NPI-ID, which included the 12 symptoms of the original NPI-Nursing
Home and two supplementary symptoms: self-injurious behaviour and impulsive risktaking behaviour.
Results: The NPI-ID showed adequate internal consistency (α = 0.76) and test–retest reliability (intraclass correlation coefficient = 0.88). Exploratory factor analysis
revealed five factors accounting for 64.1% of the variance. Cluster analysis revealed
that residents were clustered in three groups with distinctly different symptom
profiles.
Conclusions: The psychometric properties were satisfactory, supporting the use of
the NPI-ID as a screening tool for people with intellectual disabilities. Additional research is needed to further evaluate the utility of the NPI-ID among people with
intellectual disabilities.
KEYWORDS

assessment, challenging behaviour, cognitive dysfunction, learning disability, mental
retardation, psychiatric symptoms

1 | I NTRO D U C TI O N

2003; Lundqvist, 2013; Rojahn, Matson, Naglieri, & Mayville, 2004).
A review by Emerson et al. (2001) found that problem behaviours

Previous research has revealed that a relatively large proportion

were reported in 10%–15% of people with intellectual disabilities

of people with intellectual disabilities (ID) are at risk of developing

who used institutional services and support. The prevalence of

problem behaviours (Hemmings, Gravestock, Pickard, & Bouras,

problem behaviours may, however, be much higher among people

2006), such as self-injury, aggression towards others, screaming, in-

with more severe intellectual disabilities and those with multiple

appropriate social conduct and destructiveness (Holden & Gitlesen,

diagnoses (Deb, Thomas, & Bright, 2001; Poppes, Van der Putten,
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& Vlaskamp, 2010). There is ample evidence for an association be-

staff in group homes for people with intellectual disabilities is

tween psychiatric morbidities and problem behaviour (Axmon,

needed to support evidence-based practice in this context. The

Björne, Nylander, & Ahlström, 2017; Hemmings et al., 2006; Holden

NPI has been shown to work well in community settings (Mayer

& Gitlesen, 2003). Problem behaviour may be a functional response

et al., 2014; Melander, Sävenstedt, Olsson, & Wälivaara, 2018).

to a situation where an individual's living situation breaks down due

However, no version of the NPI has been adapted for assessing

to events occurring in the social environment (Emerson, 2001).

psychiatric symptoms and problem behaviour among people with

Psychiatric morbidity and problem behaviours can seriously

intellectual disabilities. Thus, the aim of the present study was

impede social interaction and participation in everyday activities

to evaluate the psychometric properties of the Neuropsychiatric

(Rojahn et al., 2004), having a negative effect on the individual´s

Inventory—Intellectual Disability (NPI-ID).

health and well-being (Einfeld, Ellis, & Emerson, 2011) and quality of
life (Gerber et al., 2011; Lloyd & Kennedy, 2014). Furthermore, psychiatric morbidity and problem behaviours can present a significant

2 | M E TH O DS

challenge to staff in community-based services (Holden & Gitlesen,
2003), associated with an increased service cost (Emerson, 2001).

The current study is a psychometric evaluation of the NPI-ID for the

Thus, decreasing psychiatric morbidity and problem behaviours

assessment of psychiatric symptoms and problem behaviours among

among people with intellectual disabilities is an important outcome

adults with intellectual disabilities.

on an individual, group and societal levels.
To decrease psychiatric morbidity and problem behaviours, evidence-based interventions are needed. In achieving this objective,

2.1 | Participants

psychometrically sound instruments are a prerequisite for reliable
and valid assessments of support and service outcomes. This is par-

The recruitment of participants was conducted within the Funca

ticularly important when it comes to assessment instruments for the

education programme (Funca, 2019), which has been developed

evaluation of the effects of interventions aiming to reduce the im-

in Sweden. Funca includes a web-based education programme for

pact of psychiatric morbidities and problem behaviours on people's

staff working in group homes. Thirty-seven units for people with

daily lives (Baker & Daynes, 2010; Unwin & Deb, 2008; Zarcone,

intellectual disability (26 group homes, six daily activities centres,

Napolitano, & Valdovinos, 2008). Psychometrically evaluated instru-

four habilitation units and one personal assistance unit) in 23 mu-

ments for assessing psychiatric symptoms of morbidity and problem

nicipalities took part in the Funca education programme and agreed

behaviours are scarce, and few have been implemented in commu-

to the recruitment of their residents to participate in the present

nity-based services for people with intellectual disabilities (Cobigo,

study. One to two members of staff per group home received Funca

Morin, & Mercier, 2012; Jones, 2013; Robertson et al., 2005).

education and training in assessment with the NPI-ID. The members

One of the most widely used instruments for screening and

of staff were asked to assess, using the NPI-ID instrument, up to

measuring of psychiatric morbidity and problem behaviours is the

three residents with problem behaviour. The residents assessed

Neuropsychiatric Inventory (NPI), which exists in both a 10- and a

by the staff all had intellectual disability, either from birth or from

12-item version (Cummings, 1997; Cummings et al., 1994). The NPI

early childhood (American Psychiatric Association, 2013; Schalock

has been translated into many languages and has been shown to

et al., 2010). A total of 108 residents with intellectual disabilities

be a reliable and valid measure (Baranzini et al., 2013; Camozzato

(34 women, 63 men and 11 with gender information missing) with

et al., 2008; Kørner et al., 2008; Lange, Hopp, & Kang, 2004;

a mean age of 44.3 years (range 20‒78 years) participated in the

Selbaek, Kirkevold, Sommer, & Engedal, 2008) with good concur-

current study. Participants were each assessed on two occasions

rent validity. The NPI has been adapted to different groups and

1 week apart, and 56 members of staff were involved in conduct-

settings, such as the Neuropsychiatric Inventory—Nursing Home ver-

ing assessments (90% women, between 22 and 64 years old with

sion (Cummings, 2009; Wood et al., 2000). A Swedish translation

a mean age of 46.3 years). Each resident was assessed by only one

of this version was recently psychometrically evaluated (Granvik,

member of staff.

Minthon, Nägga, Hylén, & Kumlien, 2018). Staff in nursing homes
in Sweden have used the NPI for people with dementia as a structured way to screen for and evaluate problem behaviours, and to

2.2 | Development of the NPI-ID

determine when intervention is warranted. In a comparative study
of people with dementia, this structured approach to assessment

The NPI-ID is based on the original NPI-NH (Cummings, 1997), and

and psychosocial interventions significantly reduced problem

permission to develop the NPI-ID was obtained from the creator of

behaviours in the intervention group when compared to a con-

the NPI (J. L. Cummings). The NPI-ID includes the same 12 psychi-

trol group (Mayer, Granvik, Minthon, & Nägga, 2014). Validated

atric symptoms and problem behaviours as the original instrument:

measurements are crucial for evidence-based practice (Fineout-

delusions, hallucinations, agitation, depression, anxiety, euphoria,

Overholt, Melnyk, & Schultz, 2005). A brief screening measure-

apathy, disinhibition, irritability, aberrant motor behaviour, sleep

ment that targets problem behaviours and which can be used by

disorders and eating disorders. However, based on a review of the
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literature concerning problem behaviours in people with intellectual

or problem behaviours during the week between the first and the

disabilities and interviews with group home staff, two supplemen-

second assessment. The participating residents with intellectual dis-

tary questions were added, including one on self-injurious behaviour

abilities did not answer any of the questions.

and one on impulsive risk-taking behaviour, defined as behaviours
harmful to health and safety made without considering the consequences (Ahlström, Kulneff, & Granvik, 2016). Thus, the NPI-ID con-

2.4 | Psychometric testing of the NPI‒ID

sisted of 14 psychiatric symptoms and problem behaviours, which,
for the sake of readability, will be referred to as “symptoms” in this

Data were analysed using IBM SPSS Statistics for Windows, version

text.

22 (IBM Corp.). Internal consistency was evaluated using Cronbach's

To increase the content validity of the NPI-ID, an unscored item

alpha (Cronbach, 1951). A Cronbach's α value above 0.7 was consid-

“Other symptoms” was added, giving the staff the opportunity to

ered satisfactory (Nunnally & Bernstein, 1994). Pearson's correlation

report any symptom they felt was missing. In addition, a few minor

coefficients were used between NPI-ID symptoms at Assessment 1

adjustments were made to the response options. A revised manual

and at Assessment 2, respectively. Correlations of 0.10–0.29 were

has been produced for the NPI-ID (Ahlström et al., 2016). A pilot test

considered small, those of 0.30–0.49 were considered moderate,

of the NPI-ID was carried out at 10 group homes for people with

and those of 0.5 or above were considered large (Cohen, 1988). The

intellectual disabilities in the spring of 2016, and this did not give rise

McNemar test was used for analysing repeated nominal data. The

to any changes in the NPI-ID.

Kaiser–Mayer–Olin test and Bartlett's test of sphericity were used

As in the original NPI (Cummings, 2009), the questions in the

to evaluate the sampling adequacy of the data. Exploratory fac-

NPI-ID concerning each symptom require a “Yes” or “No” answer

tor analysis employing the principal component model and Promax

(symptom present or absent). An affirmative answer is followed up

rotation was performed on the 14 NPI-ID symptoms (Table 1). The

with five to eight sub-questions, also requiring a “Yes” or “No” an-

“Other symptom” item was not included in the factor analysis since it

swer. The frequency of the symptoms and the degree of severity

does not measure any specific symptom. The number of factors was

are then rated. The possible scores for frequency are 0 (Never), 1

determined as all factors with an eigenvalue greater than 1. To iden-

(Sometimes), 2 (Quite often), 3 (Often) and 4 (Very often). The pos-

tify how the individuals were grouped with respect to symptomatol-

sible scores for severity are 0 (Not applicable), 1 (Mild), 2 (Moderate)

ogy, K-means cluster analysis was performed. All the analyses were

and 3 (Severe). The score for frequency is multiplied by the score for

performed on the multiplicative frequency by severity (FxS) com-

severity into a composite score, which means that each symptom

posite score for the particular symptom and for the total composite

can score a maximum of 12 points, giving a maximum of 168 for the

sum score. A p-value of .05 or smaller was considered statistically

NPI-ID composite score of the 14 psychiatric symptoms and problem

significant.

behaviours (Ahlström et al., 2016).

2.3 | Data collection

2.5 | Ethical aspects
The study was approved by the Regional Ethical Review Board in

Members of staff who had completed the Funca education pro-

Lund (2016/713) and was conducted in accordance with the ethi-

gramme were given information about the purpose and design of the

cal guidelines of the Helsinki Declaration. Staff members working

study and were then asked to carry out assessments of participating

within the framework of the intellectual disability service were

residents using the NPI-ID. Those who agreed to this involvement

given oral and written information about the study and a clarifica-

gave both oral and written consent. Thereafter, the staff distributed

tion of what was implied by confidentiality. They were informed

information letters and consent forms to the residents with intel-

that providing assessments with NPI-ID was voluntary and that

lectual disability, or, where necessary, to the resident's next of kin or

they could cease their involvement at any time without specify-

authorized representative. Both the information letter and the con-

ing a reason. The participating residents were given oral and, if

sent form were presented in an easy-to-read format. Consent im-

possible, written information by the staff before giving consent is

plied giving permission for anonymized assessment by the member

to be assessed. The researcher informed the staff about the ob-

of staff to be used as data in this study.

ligation to apply the principle of non-maleficence when working

When written consent had been obtained from the residents

with a person with a disability, meaning that no negative conse-

with intellectual disability, next of kin or an authorized represen-

quences or harm to the person were allowed to result from their

tative, the member of staff filled in the assessment form and sent

participation in the study. Consent was given by the persons with

it immediately to the responsible researcher (GA). One week later,

intellectual disabilities or, where necessary, by their next of kin

the assessment was repeated by the same member of staff. Each

or authorized representatives. The residents, their next of kin or

member of staff could assess a maximum of three residents with

authorized representatives and the staff performing the assess-

intellectual disabilities. In addition, they were instructed to continue

ments were informed that the data collected would be coded and

with the treatment as usual for those who had psychiatric symptoms

kept in a locked and fireproof cabinet which only the responsible
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TA B L E 1
homes

Prevalence of symptoms and frequency by severity (FxS) sum scores among people with intellectual disabilities living in group
Assessment 1

Assessment 2

Symptom

Prevalence
n (%)

Frequency
mean (SD)

Severity
mean (SD)

FxS
sum score
mean (SD)

Prevalence
n (%)

Frequency
mean (SD)

Severity
mean (SD)

FxS
sum score
mean (SD)

Delusions

26 (24)

2.04 (0.92)

1.69 (0.62)

3.62 (2.42)

21 (19)

2.14 (0.96)

2.14 (0.96)

3.76 (2.10)

Hallucinations

18 (17)

2.56 (1.29)

1.83 (0.86)

5.22 (4.36)

16 (15)

2.75 (1.13)

2.75 (1.13)

5.56 (3.97)

Agitation

75 (69)

2.27 (1.18)

1.61 (0.70)

3.93 (3.09)

74 (69)

2.07 (1.04)

2.07 (1.04)

3.29 (2.63)

Depression

51 (47)

1.84 (0.97)

1.33 (0.59)

2.63 (2.14)

44 (41)

1.73 (0.97)

1.73 (0.97)

2.56 (2.43)

Anxiety

64 (59)

2.44 (1.14)

1.52 (0.69)

4.02 (3.07)

63 (58)

2.19 (1.13)

2.19 (1.13)

3.55 (3.14)

Euphoria

45 (42)

2.31 (1.02)

1.49 (0.55)

3.82 (2.68)

43 (40)

2.19 (1.05)

2.19 (1.05)

3.33 (2.38)

Apathy

29 (27)

1.97 (0.91)

1.34 (0.55)

2.72 (1.85)

25 (23)

1.88 (0.93)

1.88 (0.93)

2.60 (1.89)

Disinhibition

52 (48)

2.25 (1.15)

1.50 (0.67)

3.81 (3.19)

54 (50)

2.15 (1.05)

2.15 (1.05)

3.49 (2.98)

Irritability

68 (63)

2.49 (1.11)

1.54 (0.63)

4.16 (2.90)

71 (66)

2.30 (1.16)

2.30 (1.16)

3.83 (3.32)

Aberrant motor
behaviour

47 (44)

3.06 (1.21)

1.79 (0.81)

5.77 (3.70)

49 (45)

2.90 (1.21)

2.90 (1.21)

5.31 (3.53)

Sleep disorders

29 (27)

2.62 (1.02)

1.66 (0.90)

4.79 (3.87)

28 (26)

2.46 (1.00)

2.46 (1.00)

4.39 (3.71)

Eating disorders

40 (37)

3.05 (1.09)

1.70 (0.82)

5.48 (3.53)

45 (42)

2.73 (1.20)

2.73 (1.20)

4.44 (3.10)

Self-injury

34 (32)

2.00 (1.13)

1.68 (0.84)

3.59 (3.21)

32 (30)

1.97 (1.15)

1.97 (1.15)

3.12 (2.87)

Impulsive risk
behaviour

21 (19)

2.00 (1.10)

1.67 (0.73)

3.76 (3.22)

20 (19)

2.20 (1.01)

2.20 (1.01)

4.40 (3.32)

Other

11 (10)

2.82 (1.25)

1.82 (0.87)

5.27 (3.98)

8 ( 7)

2.14 (0.96)

2.14 (0.96)

6.63 (4.07)

Note: Mean and standard deviations are based on residents with symptoms present. Assessment 2 was conducted 1 week after assessment 1.

researcher (GA) has access to. They were also informed that the

as at Assessment 1. The type of symptom was specified for four

data would only be presented at a group level.

individuals and included obsession, drug abuse and stress-related
behaviours. These symptoms were deemed not to be equivalent

3 | R E S U LT S
3.1 | Descriptive

to any of the predefined symptoms in the NPI-ID. Due to the ideographic nature of the “Other symptom” scale, it was excluded from
further analyses.
Based on the total sample (n = 108) (i.e. including those with and
those without specific symptoms present), the highest composite

Descriptive statistics and prevalence of the symptoms measured by

score ratings were found for aberrant motor behaviour, followed by

the NPI-ID at Assessment 1 and Assessment 2 (1 week later) are

eating disorders and hallucinations. The results from the correlation

shown in Table 1. Of the 108 assessed residents, 106 had at least

analysis on NPI-ID symptoms at Assessment 1 and Assessment 2

one symptom. The most prevalent symptoms among the residents

are shown in Table 2. At Assessment 1, 42 (46%) of the correlation

at both Assessment 1 and Assessment 2 were agitation, followed

coefficients were significant, and at Assessment 2, 50 (55%) of the

by irritability and anxiety. However, the most frequent and most

coefficients were significant. At Assessment 1, 51 coefficients (56%)

severe symptom was aberrant motor behaviour, followed by eat-

were considered small, 15 (16%) moderate and one (1%) large. At

ing disorders and hallucinations, indicating that the most prevalent

Assessment 2, 42 coefficients (46%) were considered small, 26 (29%)

symptoms were not necessarily the most challenging ones. In addi-

moderate and five (5%) large.

tion, correlation analysis of the frequency and severity relationship
showed that these two aspects of symptoms had a strong correlation (r = .83, p < .001).

3.2 | Reliability

Concerning the two symptoms specific to NPI-ID, 32% of
the residents showed self-injury and 19% showed impulsive risk

The internal consistency was adequate for the NPI-ID at Assessment

behaviour, in keeping with the prevalence of other symptoms

1 and Assessment 2, with Cronbach's alpha coefficients of 0.76

present among the residents. The “Other symptoms” option in

and 0.80, respectively. The prevalence, frequency and severity

NPI-ID was reported for 11 individuals at Assessment 1 and for

of the symptoms were stable over time, as indicated by a test–re-

eight individuals at Assessment 2, of which seven were the same

test reliability using an intraclass correlation coefficient of 0.88

0.24**

0.00

0.18

L: Eating disorders

M: Self-injury

N: Impulsive risk behaviour

−0.02

0.10

0.23*

0.11

0.11

0.37***

0.12

0.33***

0.20*

0.57***

0.40***

0.07

0.24*

0.24*

0.27**

1

0.23*

0.04

C

***p < .001.

**p < .01.

*p < .05.

Note: Assessment 2 was conducted 1 week after assessment 1.

0.19*

K: Sleep disorders

0.08
0.00

0.12
−0.03

0.18

0.08

G: Apathy

H: Disinhibition

0.24*

0.09
0.16

0.22*

0.28**

E: Anxiety

F: Euphoria

0.02

0.18
0.17

0.09

0.19*

C: Agitation

D: Depression

I: Irritability

0.37***
1

1

0.45***

A: Delusions

B: Hallucinations

J: Aberrant motor behaviour

B

0.25**

−0.05

0.05

0.33***

−0.15

0.25**

0.08

0.15

−0.00

0.35***

1

0.45***

0.12

0.20*

D

0.16

0.33***

0.19

0.26**

0.08

0.26**

0.27**

0.19*

0.20*

1

0.55***

0.39***

0.09

0.36***

E

0.18

0.08

0.34***

0.01

0.24*

0.39***

0.24*

0.16

1

0.14

0.01

0.16

0.05

0.22*

F

0.17

0.03

0.24*

0.27**

0.09

0.13

0.17

1

0.18

0.02

0.14

0.02

0.15

0.31**

G

0.35***

0.44***

0.18

0.25**

0.46***

0.39***

1

0.25**

0.26**

0.38***

0.20*

0.35***

0.02

0.22*

H

0.29**

0.13

0.19*

0.34***

0.19*

1

0.54***

0.13

0.26**

0.29***

0.46***

0.64***

0.11

0.22*

I

0.19

0.34***

0.15

0.06

1

0.25*

0.38***

0.19

0.30**

0.14

0.16

0.16

0.05

0.13

J

0.18

0.05

0.09

1

0.12

0.41***

0.37***

0.26**

0.07

0.56***

0.50***

0.37***

0.14

0.25**

K

0.17

−0.05

1

0.30**

0.14

0.09

0.26**

0.34***

0.32***

0.11

0.12

0.04

0.18

0.30***

L

Correlation coefficients (Pearson's r) between NPI-ID symptoms at Assessment 1 (lower area, shaded) and at Assessment 2 (upper area, unshaded)

A

TA B L E 2

−0.08

1

0.03

0.21*

0.34***

0.34***

0.44***

0.04

−0.04

0.24*

0.10

0.24*

0.06

0.12

M

1

0.04

0.36***

0.40***

0.09

0.35***

0.43***

0.21*

0.20*

0.24*

0.38***

0.25**

0.02

0.33***

N
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TA B L E 3 Factor analysis employing the
principal components model of the NPI-ID
on people with intellectual disabilities

Factor
Symptom

Mean

SD

1

h

2

3

4

5

M Self-injury

1.13

2.46

0.82

0.77

0.09

−0.05

0.10

−0.53

J K Aberrant
motor behaviour

2.51

3.76

0.63

0.77

−0.25

−0.03

0.02

0.13

H Disinhibition

1.83

2.92

0.70

0.70

0.14

−0.15

0.20

0.23

D Depression

1.24

1.97

0.66

−0.37

0.75

0.01

0.24

0.17

K Sleep disorders

1.29

2.91

0.52

−0.01

0.69

−0.07

0.13

0.20

E Anxiety

2.38

3.08

0.50

0.26

0.55

0.14

−0.01

−0.08

B Hallucinations

0.87

2.62

0.69

−0.16

0.08

0.82

0.05

−0.41

A Delusions

0.87

1.94

0.59

−0.18

0.15

0.75

0.06

−0.03

L Eating disorders

2.03

3.41

0.55

0.11

−0.09

0.58

−0.11

0.28

F Euphoria

1.56

2.53

0.63

0.19

−0.32

0.53

0.32

0.22

I Irritability

2.62

3.06

0.74

0.07

0.16

0.10

0.70

0.30

C Agitation

2.73

3.15

0.73

0.23

0.23

0.03

0.70

−0.10

G Apathy

0.73

1.54

0.63

0.22

0.44

0.22

−0.48

0.28

N Impulsive risk
behaviour

0.73

2.04

0.61

0.04

0.23

−0.10

−0.10

0.75

Eigenvalues

3.52

1.76

1.43

1.24

1.02

Percent variance

25.12

12.56

10.21

8.85

7.32

Cumulative
percent variance

25.12

37.68

47.90

56.74

64.06

Note: SD = standard deviation, h = communality. Loadings > 0.30 are marked in bold. Cross
loadings (i.e. a symptom with loadings that differ less than |0.20| on two or more components) are
underlined.

(95% CI = 0.85–0.91). A McNemar test for repeated nominal data

not distinct to one factor but was present concurrently with the

showed no significant change in prevalence of any symptom from

factors defined by irritability and depression. It should be noted

Assessment 1 to Assessment 2 (all p-values > .10). The mean FxS

that apathy was negatively related to the irritability/agitation

composite sum scores for the symptoms were stable over time ex-

factor, indicating that irritability/agitation was associated with a

cept for agitation, which decreased from a mean FxS composite

lower degree of apathy.

score of 2.73 (SD = 3.15) at Assessment 1 to 2.22 (SD = 2.22) at
Assessment 2 (t(107) = 2.43, p = .017).

3.3 | Factor structure

3.4 | Cluster analysis
To elucidate the distribution of symptoms among the residents,
cluster analyses were performed on the 14 symptoms of NPI-ID.

The Kaiser–Mayer–Olkin test produced a value of 0.70 and the

A K-mean cluster analysis showed that the sample consisted of

Bartlett's test of sphericity with 91 degrees of freedom produced

two distinct groups: one group with 70 people (Cluster 1) and a

a value of 343.74 (p < .0001), suggesting that the use of factor

second with 38 people. Further analyses revealed that the second

analysis on the data was appropriate. Exploratory factor analysis

group consisted of two subgroups, one with 28 people (Cluster

employing the principal component model showed adequate com-

2) and the other with 10 people (Cluster 3). A plot of the com-

munalities; Promax rotation of the 14 symptoms revealed five fac-

posite sum scores against the cluster belonging of each individual

tors with eigenvalues larger than one (Table 3), explaining 64.1% of

(Figure 1) revealed that Cluster 1 consisted of individuals with low

the variance. The first factor was defined by self-injury, aberrant

to moderate composite sum scores and Clusters 2 and 3 of those

motor behaviour and disinhibition, the second factor by depres-

with high composite sum scores. A one-way analysis of variance

sion, sleep disorders and anxiety, the third by hallucinations, delu-

(ANOVA) with Tukey's honestly significant difference (HSD) test

sions, eating disorders and euphoria, the fourth by irritability and

revealed that the composite sum score of Cluster 1 (mean = 10.99,

agitation, and the fifth by impulsive risk behaviour. One symptom,

SD = 8.08) was significantly lower (p < .001) than that of Cluster 2

apathy, cross-loaded on two factors, indicating that apathy was

(mean = 40.29, SD = 8.53), which was significantly lower (p < .001)
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F I G U R E 1 Cluster analysis of NPIID data of people with intellectual
disabilities. FxS = frequency by severity
(of symptoms)

than that of Cluster 3 (mean = 53.60, SD = 19.18). To investigate

of 98.6% (CI 92.2%–99.9%) and a specificity of 92.3% (CI 79.1%–

the symptom pattern for each cluster, a one-way ANOVA was

98.4%). A composite sum score of 27 was identified as the optimal

performed with Tukey's HSD on the composite sum score of each

screening cut-off score for the composite scale, with a Youden

symptom. As shown in Table 4, Cluster 3 was distinctly higher in

index score of 0.95. The correct classification was 96.3% (CI

hallucinations, disinhibition, irritability, sleep disorders and impul-

90.8%–98.9%). Using the data from Assessment 2 as a validation of

sive risk behaviour compared with Cluster 1 and Cluster 2, and dis-

classification stability, the AUC was found to be somewhat lower,

tinctly higher in delusions and depression compared with Cluster

0.932 (p > .001), the sensitivity was 88.2% (CI 78.7%–94.4%) and

1. Cluster 2 was distinctly higher in eating disorders compared

the specificity was 87.5% (CI 71.0%–96.5%). With a cut-off score

with Cluster 1 and Cluster 3 and distinctly higher in euphoria com-

of 27, the correct classification rate was 88.0% (CI 80.3%–93.4%)

pared with Cluster 1. In addition, Cluster 2 and Cluster 3 were

at Assessment 2.

distinctly higher in agitation, anxiety, aberrant motor behaviour
and self-injury compared with Cluster 1. The only symptom not
significantly different across the three clusters was apathy, which

4 | D I S CU S S I O N

was very low in all three clusters.
The main results of the study revealed that all symptoms meas-

3.5 | Sensitivity and specificity

ured by the NPI-ID were present among individuals with intellectual disability, the NPI-ID was internally consistent and had
adequate test–retest reliability, and the 14 symptoms were ex-

The receiver operating characteristic (ROC) curves for the com-

pressed in five symptom domains. Moreover, the participating

posite sum score of the NPI-ID scale are shown in Figure 2. The

residents were clustered in three groups with distinctly different

area under the curve (AUC) was 0.996 (p < .001), with a sensitivity

symptom profiles.

8
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TA B L E 4 One-way ANOVA with Tukey's HSD on FxS sum score
of NPI-ID symptoms for three clusters of people with intellectual
disabilities (n = 108)

Delusions

Cluster 1
n = 70

Cluster 2
n = 28

Cluster 3
n = 10

0.54a

1.21ab

2.20 b

0.70

a

2.53b

4.93

b

b

reasonable-to-good internal consistency. The test–retest reliability was high, thus showing that the NPI-ID is stable over time and
is an adequate measure for comparisons on a group level (Fayers
& Machin, 2016).

4.3 | Factor structure

0.23

a

Agitation

1.29

a

Depression

0.83a

1.82ab

2.50 b

Anxiety

1.39a

4.07b

4.60 b

Euphoria

0.76a

3.39b

2.10ab

Apathy

0.57a

0.96a

1.20a

Disinhibition

0.57a

3.29b

6.60 c

Irritability

1.34a

4.14b

7.30 c

Aberrant motor behaviour

1.16a

4.68b

5.90 b

Sleep disorders

0.61a

1.07a

6.60 b

Eating disorders

1.03a

4.64b

1.70a

thy loaded on similar factors, consistent with the factor structure

Self-injury

0.26a

2.71b

2.80 b

found for elderly patients in psychiatric hospitals (Lange et al., 2004;

Impulsive risk behaviour

0.41a

0.82a

2.70 b

Zuidema, de Jonghe, Verhey, & Koopmans, 2007) and patients with

a

b

c

Hallucinations

Mean FxS sum score

10.99

40.29

6.70

53.60

The exploratory factor analysis suggested a five-factor solution,
which is within the range of factors observed in other studies using
the NPI. A recent review of psychometric studies on NPI found that
its factor structure varied greatly, between two and 12 factors, depending on the type of population, NPI version and psychometric
tests used (Lai, 2014). Although it is difficult to compare factor structures across different studies, the observed factor structure was
comparable with others, to some extent. For instance, delusions and
hallucinations, as well as agitation, irritability, depression and apa-

Alzheimer's disease (Spalletta et al., 2004).
However, one symptom, apathy, cross-loaded on two factors,

Note: Means with the same superscript are not significantly different
(α = 0.05) according to Tukey's HSD test. Means in bold are typical for
that cluster.

indicating that apathy was related to two symptom domains, being

FxS = frequency by severity.

agitation. This result is in line with previous findings regarding the

positively related to depression and negatively related to irritability/
features of depression in people with intellectual disabilities (Davis,
Judd, & Herrman, 1997).

4.1 | Prevalence
Consistent with previous research, most of the symptoms had a

4.4 | NPI-ID profiles

prevalence of between 20% and 50%, with few symptoms having
a prevalence exceeding 50% (Camozzato et al., 2008; Cummings,

In the present study, cluster analysis revealed three subgroups with

1997; Lange et al., 2004; Selbaek et al., 2008). In the present study,

distinctly different symptom profiles. A low-scoring group with un-

few of the assessing staff used the “Other symptom” option. This

specific symptomatology (Cluster 1), a multiple symptomatology

suggests that the NPI-ID covers most of the psychiatric symptoms

group particularly defined by eating disorders (Cluster 2) and a mul-

and problem behaviours present in people with intellectual disabil-

tiple symptomatology group defined by hallucination, disinhibition,

ity, indicating that NPI-ID had adequate content validity. In addition,

irritability, sleep disorders and impulsive risk behaviours (Cluster

the observed composite scores for the symptoms were highly stable

3). These subgroups are to some extent consistent with NPI pro-

over time, with the only exception being a decrease in agitation. As

file subgroups found among patients with dementia. For instance,

no previous studies have indicated any reason for agitation to vary

Aarsland et al. (2007) found different clusters among patients with

more than other symptoms, this finding should be tested in other

Parkinson's disease and dementia, where the largest group (52%) had

groups of people with intellectual disabilities.

few and mild symptoms, consistent with the Cluster 1 NPI-ID profile.
Furthermore, there was a psychosis cluster (8%) with high scores on
delusions and hallucinations, consistent with the Cluster 3 NPI-ID

4.2 | Reliability

profile. Another study by Johnson, Watts, Chapin, Anderson, and
Burns (2011) reported a three-factor model of psychiatric symptoms

The internal consistency of the NPI-ID overall score was some-

among people with different types of dementia. The Parkinson's

what lower than the alpha value of 0.88 reported for the NPI

dementia group had the lowest levels of mood, psychotic and fron-

by Cummings et al. (1994) but was comparable with later stud-

tal symptoms, which is consistent with the Cluster 1 NPI-ID profile,

ies reporting alpha values between 0.67 and 0.84 (Dechamps,

whereas the vascular dementia group exhibited the highest levels of

Jutand,

Bourdel-Marchasson,

symptoms, consistent with the Cluster 3 NPI-ID profile. The current

2008; Lange et al., 2004; Leung, Lam, Chiu, Cummings, & Chen,

cluster analysis results are thus in line with previous research on the

2001; Selbaek et al., 2008). Thus, the NPI-ID appeared to exhibit

NPI.

Onifade,

Richard-Harston,

&

|

LUNDQVIST et al.

9

Published for the British Institute of Learning Disabilities

F I G U R E 2 Receiver operating
characteristic (ROC) curves illustrating
the ability of the NPI-ID to identify
individuals with challenging psychiatric
symptoms and problem behaviours at
alternative cut-off points at Assessment
1 and Assessment 2. Note that a perfect
measure would have an AUC value of 1.0,
whereas a measure with no indicative
value would have an AUC value of 0.5,
with the ROC curve lying on the diagonal

In the present study, the eating disorder symptom was partic-

the present study, the lowest prevalence among the 14 symptoms

ular to the Cluster 2 NPI-ID profile. In previous literature on intel-

at the first assessment was 18 participants for the hallucinations

lectual disability, eating disorders such as anorexia nervosa, bulimia

symptom. Thus, the general prevalence per category criterion was

nervosa, hyperphagia, constant food seeking, pica and food refusal

satisfied. However, the level of intellectual disabilities may co-

are well documented (e.g. Gravestock, 2000; Hove, 2004, 2007).

vary with the frequency of symptoms, and, since we do not have

Notably, eating disorders were associated with self-injury and ag-

assessments of residents' IQ scores, this would be an important

gression (Hove, 2007), which is consistent with the Cluster 2 NPI-ID

question for future research.

profile. Based on a sensitivity and specificity analyses, a cut-off

Another limitation is that the procedure of the study did not

composite score of 27 was suggested, indicating residents with

enable evaluation of inter-rater reliability. Previous research in

more challenging symptomatology (i.e. Clusters 2 and 3) in need of

similar groups (e.g. Selbaek et al., 2008) reported good inter-rater

specialist examination and further specialized treatment.

reliability across different health professionals. In addition, excel-

Finally, the two supplementary symptoms (self-injurious be-

lent inter-rater reliability has been shown in studies of the NPI on

haviour and impulsive risk-taking behaviour) that were added

dementia outpatients (Leung et al., 2001). However, further re-

to the NPI-ID were present in all the three clusters, particularly

search on the NPI-ID should include tests of its inter-rater reliabil-

Clusters 2 and 3. This finding provides support for the relevance

ity, particularly since this may vary between different symptoms

of assessing these symptoms in screening for problem behaviours

(Selbaek et al., 2008).

among people with intellectual disabilities and thus keeping them
in the NPI-ID.

4.5 | Limitations

5 | CO N C LU S I O N S
The results of the current study provide support for the use of
NPI-ID as a screening test for symptoms of psychiatric morbidity

The sample size and associated statistical power are always the

and problem behaviours among people with intellectual disabili-

issues in research. The number of participants (n = 108) in the cur-

ties. The psychometric properties of the NPI-ID were satisfactory.

rent study was in keeping with previous studies evaluating the NPI

Three distinct symptom profile groups were identified, and prelimi-

in other groups (e.g. Selbaek et al., 2008). Although a greater num-

nary cut-offs were suggested, which can be used to identify indi-

ber of participants may not necessarily lead to a different result,

viduals with need of special treatment or examination by a specialist.

it would be expected to provide greater precision of parameter

Additional research is recommended to further evaluate the utility

estimates. This is particularly true for rare symptom categories.

and psychometric properties of the NPI-ID in comparison with other

A prevalence of 10 participants per symptom category is gener-

assessment tools used for people with intellectual disabilities living

ally needed to enable reasonable evaluations (Linacre, 2002). In

in group homes.
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