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Abstract

Background The Health of the Nation Outcome Scale (HoNOS) is a widely used 12-item tool to assess mental health
and social functioning. The French version has an added 13th item measuring adherence to psychotropic medica-
tion. The aim of the current study is to uncover the unknown pattern of the new item 13 and to compare the unidi-
mensional and multidimensional fit of the new HoNOS-13 using Item Response Theory (IRT). This research question
was studied among inpatients with substance use disorder (SUD).

Methods Six hundred and nine valid questionnaires of HONOS-13 were analyzed using unidimensional (one-factor)
and multidimensional (two-factor) IRT modeling.

Results The multidimensional model suggesting a first factor capturing psychiatric/impairment-related issues

and a second factor reflecting social-related issues yielded better goodness-of-fit values compared to the unidimen-

sional solution. This resulted in an improvement of all slope parameters which in turn translates to better discrimina-

tive power. Significant improvement in item location parameters were observed as well. The new item 13 had a good
discriminative power (1.17) and covered a wide range of the latent trait (—0.14 to 2.64).

Conclusions We were able to validate the 13-item questionnaire including medication compliance and suggest
that the HONOS-13 can be recommended as a clinical evaluation tool to assess the problems and treatment needs
for inpatients with SUD. Interestingly, the majority of item response categories are endorsed by respondents who
are below and above the average levels of HONOS. This indicates that the scale is able to discriminate between par-
ticipants both at the low and at the high ends of the latent trait continuum. More importantly, the new item 13

has a good discriminative power and covers a broad range of the latent trait below and above the mean. It there-
fore has the desired profile of a good item and is a useful measure for the assessment of mental health and social
functioning.

Trial registration ClinicalTrials.gov, Identifier: NCT03551301. Registered: 11.06.2018. Retrospectively registered, https://
clinicaltrials.gov/ct2/show/NCT03551301.

Keywords Substance use disorders, Symptom severity, HONOS, Health of the Nation Outcome Scale, ltem response
theory

*Correspondence:

Yasser Khazaal

Yasser.Khazaal@chuv.ch

Full list of author information is available at the end of the article

©The Author(s) 2023. Open Access This article is licensed under a Creative Commons Attribution 4.0 International License, which
permits use, sharing, adaptation, distribution and reproduction in any medium or format, as long as you give appropriate credit to the
original author(s) and the source, provide a link to the Creative Commons licence, and indicate if changes were made. The images or

other third party material in this article are included in the article’s Creative Commons licence, unless indicated otherwise in a credit line
to the material. If material is not included in the article’s Creative Commons licence and your intended use is not permitted by statutory
regulation or exceeds the permitted use, you will need to obtain permission directly from the copyright holder. To view a copy of this
licence, visit http://creativecommons.org/licenses/by/4.0/. The Creative Commons Public Domain Dedication waiver (http://creativeco
mmons.org/publicdomain/zero/1.0/) applies to the data made available in this article, unless otherwise stated in a credit line to the data.


http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/publicdomain/zero/1.0/
http://creativecommons.org/publicdomain/zero/1.0/
http://crossmark.crossref.org/dialog/?doi=10.1186/s13722-023-00416-8&domain=pdf
http://orcid.org/0000-0002-8549-6599
https://clinicaltrials.gov/ct2/show/NCT03551301
https://clinicaltrials.gov/ct2/show/NCT03551301

Chatton et al. Addiction Science & Clinical Practice (2023) 18:64

Background

The Health of the Nation Outcome Scale (HoNOS) was
developed by Wing et al. [1] as a brief general assess-
ment of mental health and social functioning designed to
measure a large range of problems of psychiatric patients
and their evolution.

This first version was validated by exploratory factor
analysis and gave rise to a 12-item scale evaluating four
dimensions.' Behavioral problems cover 3 items [1-3]:
overactive, aggressive, disruptive or agitated behavior,
non-accidental self-injury and problem drinking or drug
taking. Impairment covers 2 items [4, 5]: cognitive prob-
lems and physical illness or disability problems. Symp-
tomatic problems include 3 items [6—8]: problems with
hallucinations and delusions, problems with depressed
mood and other mental and behavioral problems. Social
problems cover 4 items [9-12]: problems with relation-
ships, problems with activities of daily living, problems
with living conditions and problems with occupation and
activities. Each item is scored 0 (no problems during the
reporting period) to 4 (severe to very severe problem),
higher categories reflecting more of the latent trait or
greater severity. Analyses involving individual HoNOS
items have been undertaken in many studies [3—5] (Addi-
tional file 1).

Since the launch of the first version, subsequent studies
did not seem to reach agreement on the operationaliza-
tion of HONOS as the reproducibility of the above-cited
dimensions found by Wing could not be demonstrated.
Indeed, trying to replicate these findings and using a
large sample of psychiatric patients, Trauer [6] found
poor fit adjustment measures of the model to their data.
Rather, they determined a five-scale model consisting
of a ‘Depression’ scale (items 2, 7-9), an ‘Impairment’
scale (items 4 and 5), a behavior scale (items 1 and 3),
a social problems scale (items 9-12) and a ‘Hallucina-
tions/delusions’ scale (item 6) with item 9 cross-loading
on Depression and Behavior factors. This structure was
later replicated by Eagar et al. [7]. In a French validation
study Lauzon et al. [8] found that the observed data fit
neither the original four-factor structure nor an unidi-
mensional model. In the same vein, several other factor
structures including a unidimensional solution and a
bifactor solution have been suggested but none of them
have acceptable fit [9, 10]. For evaluation of populations
in a community setting, a reduced unidimensional ver-
sion of HONOS-12 has been suggested [11, 12].
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Despite these controversies, the HONOS continues to
be widely used to evaluate mental health patients in inpa-
tient and ambulatory settings [13, 14].

Until now, the psychometric properties of HoNOS
were measured for patients with general psychiatric dis-
orders. Only few studies [15] have specifically measured
these in patients with a main diagnosis of substance use
disorders (SUD). In spite of several controversies related
to HoNOS factorial structure, it was suggested that
the items could help to identify sub-specific groups of
patients with particular needs [16].

Confirmatory Factor Analysis (CFA) and Item
Response theory (IRT) are two popular techniques
for assessing the psychometric properties of a scale.
Although both lead to the same conclusion, CFA assumes
a linear relationship between the latent construct and the
observed score at the item/subscale level whereas this
relationship is non-linear under the IRT paradigm [17,
18]. IRT is a family of mathematical models® parameter-
ized under the logistic model for the analysis of binary,
categorical and hybrid data (a mixture of the two). They
are used to determine the parameters of an item based on
the responses of individuals to that item [17]. Categorical
IRT models include models for ordered and unordered
data. When the items of a scale are polytomous-ordered
(Likert-type) they are fitted in IRT by what is called the
graded response model (GRM). This model, designed by
Samejima [19], is one of the 2-PL IRT families. Thus, the
HoNOS scale being polytomously scored makes it ame-
nable to analysis by IR-T-GRM.

Medication non-adherence is known to be an impor-
tant factor influencing clinical outcomes [20]. This issue,
mentioned in 2017 during a training session on HoONOS
in Lausanne Switzerland [21] and named “problems with
psychotropic medication compliance’, was first analyzed
in 2018 as an added item to HONOS-12 in a retrospective
study comparing voluntary and involuntary admissions
[22]. We think it is of utmost importance to formally take
this 13th item into account in the overall therapeutic care
of patients with SUD. To the best of our knowledge, the
psychometric properties of the new HoNOS 13, consist-
ing of the original items in HONOS 12 plus the added
one, have not been investigated yet.

Hence, using IRT-GRM, our aim is twofold:

1) to analyze HoNOS-13 as a unidimensional model
(UIRT-GRM),

! The terms “dimension” and “factor” as distinct parts of a latent construct
are used interchangeably throughout the remainder of this article.

2 1-PL (1-parameter logistic), 2-PL and 3-PL are the IRT family models. In
each of them, 1, 2 respectively 3 parameter(s) are to be estimated.
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2) in the presence of lack of fit, to proceed with a two-
factor model as an alternative multidimensional
model (MIRT-GRM?).

Methods

The data of this study were collected by experienced data
extractors from the hospital electronic medical record
system from February 2015 to September 2019. They
concerned patients with SUD admitted to a specialized
addiction unit of a large university hospital. The popula-
tion were mainly men (70.7%), with a mean age of 43.3
(SD 11.5) years. During the reported period, the number
of hospitalizations ranged from 1 to 13 with a median
length of stay of 15 days (2-690). The median HoNOS
score was 16 (1-44) at admission and 11 (0-37) at dis-
charge. The questionnaire was administered by the psy-
chiatrists working in the hospital unit who had received a
training session for the use of this tool. The Geneva ethics
comity approved this study (ClinicalTrials.gov, Identifier:
NCT03551301). Six hundred nine (609) valid question-
naires of the HONOS were analyzed.

Statistical analysis

HoNOS is a polytomous-ordered categorical scale with
its items ranked on a 5-point Likert scale from 0 (no
problem) to 4 (severe to very severe problem), with
higher scores indicating more problems. To handle this
type of data, Samejima [19] proposed a probability func-
tion that a person’s response falls at or above a particular
category given the latent trait as follows [23]:

exp|a;(0 — byx) ]
1+ expla; (6 — by) |

" (6) =

This equation is known as the boundary characteristic
function of item j for category k, given the latent trait 6.
The parameter g; is the slope of the function or item dis-
crimination and reflects an item ability to discriminate
between individuals scoring high and low scores on 6.
The bj; parameter also called threshold parameter refers
to the latent trait where an individual has a 50% probabil-
ity of endorsing a particular category k or higher.

Conceptually, GRM would treat each item as a series
of K — 1 dichotomous items, which translates into K — 1
thresholds where K is the number of Likert-type ordered
categories [24].

In IRT, persons and items are located on the same con-
tinuum. A good differentiation among individuals i.e., the

3 As this article focuses on IRT graded models, we will drop the term
“GRM” in UIRT-GRM and MIRT-GRM and use UIRT and MIRT in the rest
of this document for the sake of simplicity in both writing and reading.
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ability of an item at discriminating below and above the
mean, is a desired characteristic of a good item [25].

The main concept in IRT is the item characteristic
curve (ICC) produced by the model given in the above
equation. They account for the relation between a per-
son’s ability or trait and the probability of a particular
item response.

Originally, a traditional IRT model contains a single
continuous latent variable representing the construct of
interest. The fitting of such a model requires the satisfac-
tion of three fundamental assumptions: unidimension-
ality (the minimal assumption), monotonicity and local
independence.

Unidimensionality means that item correlations are
explained by a single dimension. This assumption was
tested with the Loevinger’s H coefficients [26], which
indicate the degree of homogeneity of an item set.
Bounded by 0.3 and 0.4, H weakly supports unidimen-
sionality. If bounded by 0.4 and 0.5, the scale is said mod-
erately unidimensional. Higher values than 0.5 strongly
satisfy the assumption of unidimensionality [27, 28]. The
Mokken package of R program [29] was used for the cal-
culation of the H values.

Monotonicity presumes a non-decreasing probability
of endorsement of item response categories when the
levels of the latent trait increase. This assumption was
examined through the rest-score graphs as the difference
between the raw scale score and the item score for each
item. These graphs picture the rest-scores on the X-axis
and the proportion of respondents in each rest-score
group endorsing the item on the Y-axis [30]. The Mokken
package of R program [29] was used to plot these graphs.

As for local independence, it assumes that the
responses to an item are independent of that of the oth-
ers, conditional on the person’s location [31-33]. This
assumption is tested through the item residual correla-
tion matrix. Residual pairs > 0.1 are an indication for local
dependence [34, 35].

As psychological constructs became more complex,
it also became obvious that the ability of a single con-
struct to approximate complex data had reached its lim-
its. Accordingly, psychometric research have led to the
development of more sophisticated models of which
MIRT is a novel statistical technique [36].

The 2-PL form of MIRT can be written as [37]:

exp [Zmajm (O — b,-k)}

/
1+ exp [—Dzmajm (O — bjk)}

Py(0) =

where P;k(H) is the probability that observed scores for
item j and respondent i given the ability/trait 6 to obtain
a score greater than or equal to category k, aj,, is the
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vector of item discrimination parameters for item j on
each latent trait m, by is the vector of item severity
parameters for each category k within item j, 6,, is the
vector of the latent traits on the mth dimension and D=1
or 1.7, a scaling constant ( D=1.7 to scale the logistic to
the normal ogive metric, D=1 to preserve the logistic
metric).

Assumptions for using MIRT:

MIRT models differ from UIRT models in that they
are a linear combination of a vector of abilities (0) rather
than a single dimension. Apart from that, the monoto-
nicity and independence assumptions remain in force in
MIRT models. The monotonicity assumption requires
that as any element in the 0-vector increases, the prob-
ability of endorsing a certain item response category
also increases. As for the independence assumption, it
states that the response of any person to any test item is
assumed to depend solely upon the person’s 8-vector and
the item’s vector of parameters [38].

The model parameters were estimated using the Mirt
package [39] of the free R program [29].

To recall, the Mirt package also allows for the estima-
tion of unidimensional models by giving the program
appropriate instructions.

Full information maximum likelihood estimation is
implemented is this package for both unidimensional and
multidimensional models.

A high discrimination parameter, resulting in a steep
ICC, suggests that the item has a high ability to differen-
tiate subjects with high and low levels of the construct
[40]. A high discrimination also means that the item
provides a lot of information on the latent trait. Never-
theless, items with low discrimination parameters, even
though less informative, may contribute information
over a wider spectrum of the latent trait. Descriptive
rules of thumb guidelines for discrimination [41] suggest
that: 0=non discriminative power; 0.01-0.34 =very low;
0.35-0.64 =low; 0.65-1.34=moderate; 1.35-1.69 =high;
>1.70=very high; and + infinity = perfect.

Concerning the thresholds, there were five response
options thus there are four of them. Table 1 pictures our
sample distribution of HONOS-13.

Using the data at admission, we first fitted a one-fac-
tor model for HONOS-13 for the sake of parsimony and
model complexity. Due to lack of fit, a two-factor model
identified by two of the authors, psychiatrists (expert
consensus) was envisaged: Factor 1 would capture psy-
chiatric/impairment-related issues (items 1 to 8 and 13)
and Factor 2 would reflect social-related issues (items 9
to 12).

Goodness of fit of the models was assessed by the root
mean square error of approximation (RMSEA) of <0.08
and <0.06, respectively, and the comparative fit index
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(CFI) values of >0.90 and >0.95, respectively [42, 43].
Other information criteria, specifically the Akaike infor-
mation criterion (AIC), Bayesian information criterion
(BIC), and the sample-adjusted BIC (SABIC) were also
used, knowing that AIC and BIC are specifically designed
to penalize for model complexity.

Nested models were compared via the likelihood ratio
statistics or by a reduction of goodness-of-fit indices such
as AIC, BIC and SABIC. Finally, the performance of the
UIRT and MIRT models was addressed through an anova
testing which tests whether the more complex model is
better at capturing the data than the simpler model. A
significant p-value (p < 0.05) speaks in favor of the more
complex model.

All analyses, tests and plots were obtained using appro-
priate packages of the R program.

Sample size requirements

Forero and Maydeu-Olivares [44] cited by Depaoli
et al. [45] have found that sample sizes as small as 200
were sufficient for the parameter estimation of a graded
response model. On the other hand, Jiang and al. also
cited by Depaoli et al. [45] showed that a sample size of
500 provided accurate parameter estimates in the case a
three-dimensional GRM composed from 30 to 90 items
each with four response categories [46]. Thus, we are
confident that the sample size at hand (609) fulfilled the
necessary requirements for the analysis of a two-dimen-
sional scale of 13 items with 5 response categories.

Results

The GRM estimates for the UIRT model are presented in
Table 2. This model also yielded goodness-of-fit statistic
values of 0.896 for CFI and 0.0753 for RMSEA. These can
be found in Table 3 (first line) as well as the other fit indi-
ces namely AIC, BIC and SABIC.

The Loevinger’s coefficient, which informs on the
degree of homogeneity of a scale and thus on its
dimensionality, was H=0.22, far below the minimum
requirement.

Even though the unidimensionality assumption was
not satisfied, we proceeded with the verification of that
of local independence. We found that this assumption
was not satisfied either as evidenced by the residual cor-
relation matrix where several item pairs exceeded the 0.1
cut-off.

Finally, we present ICCs associated with the UIRT
model to provide the reader a visual clue of the perfor-
mance of each item (Fig. 1).

With respect to the MIRT model resulting by expert
consensus, we obtained the following goodness-of-
fit statistics: RMSEA=0.067 and CFI=0.919. These
results together with the values of other fit indices:
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Table 1 Distribution of HONOS-13
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Item name

Item score

Response rate

1. Overactive, aggressive, disruptive or agitated behaviour

2. Non-accidental self-injury

3. Problem drinking or drug taking

4. Cognitive problems

5. Physical illness or disability problems

6. Problems with hallucinations and delusions

7. Problems with depressed mood

8. Other mental and behavioural problems

9. Problems with relationships

- O A W N = O M WN —= O P wWN = O DN wWN —= 0O wWwNn—= 80O wWNn —= 0O wNn—= 0D wnNn — O

AW N

68.9
15.2
10.6
38
1.6
82.1
9.2
53
2.8
06
12.0
12.0
19.7
335
228
72.9
14.7
8.5
34
0.6
62.7
16.5

59
12
771
89
6.9
4.6
25
18.5
238
376
15.6
4.5
27.8
18.3
372
13.5
33
31.3
315
26.5
85
2.2
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Table 1 (continued)
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Item name

Item score Response rate

10. Problems with activities of daily living

11. Problems with living conditions

12. Problems with occupation and activities

13. Problems with psychotropic medication compliance

0 38.7
1 249
2 244

w

9.3

2.7
376
22.8
224
11.5

56
20.8
24.6
353
15.7

37
60.3
129
14.6

7.5

47

A w2 O WD = O DN wNp = O bN

Table 2 Estimates for one-factor model (UIRT)

Item Discrimination Severity (threshold)
(slope)

Item no. a b1 b2 b3 b4
Item 1 0.61 0.71 217 4.49 6.99
Item 2 047 2.30 3.97 547 742
Item 3 1.01 -333 -283 -203 -0.02
Item 4 049 1.07 327 6.62 11.19
Item 5 0.29 0.62 2.84 6.88 1240
ltem 6 042 2.73 432 6.01 829
ltem 7 0.64 -3.28 -1.70 0.87 3.70
ltem 8 0.75 -205 -1.08 1.25 3.74
ltem 9 1.89 -1.07 -0.12 0.95 225
ltem 10 261 -0.89 -033 0.67 1.76
ltem 11 1.69 -0.93 -0.19 0.79 1.89
ltem 12 207 -1.56 -0.77 041 1.62
ltem 13 097 -0.16 0.54 1.70 3.03

AIC, BIC and SABIC are depicted in Table 3, 2nd line.
The fact that these indices were lower than in the uni-
dimensional model and that the Anova test comparing
the performance of the two competing models yielded a
significant result (p-value <0.001) suggest that the MIRT
model is superior to the UIRT one. With these empiri-
cal findings, we thus conclude that the 13-item scale can
be conceptualized as a two-factor model and proceeded
with the MIRT parameters estimation.

In Table 4 we present the GRM estimates for the MIRT
model. In terms of the ranges proposed by Baker [41], we
observed that items 9, 10, 11 and 12 had very high dis-
criminative power with a range of 1.75-2.73, items 1,
2, 3, 4, 7, 8 and 13 had moderate discriminative power
(range: 0.70 to 1.17) and items 5 and 6 showed very
low to low discriminative power (range: 0.33 and 0.57).
Items with positive thresholds only are said to discrimi-
nate above the mean (items 1 and 2, 4 to 6). Items 7 to 13

Table 3 Comparison of model fit statistics and indices of the HONOS-13

Model AIC BIC SABIC RMSEA CFI
HoNOS 13 UIRT (1—factor) 193894 19676.2 19469.8 0.0753 0.896
MIRT (2—factor by expert 19327.0 19618.1 19408.6 0.067 0.919

consensus)
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Fig. 1 Item characteristic curves (ICC)

discriminate below and above the mean. It can be seen
that item 3 (Problem drinking or drug taking) discrimi-
nates below the mean only. Considering the new item 13
(problems with psychotropic medication compliance) its
thresholds (—0.14, 0.47, 1.48 and 2.64) span a broad range
of the latent trait below and above the mean. In terms of
cumulative comparisons, a person with 8=—0.14 has a
50% chance of answering O versus greater than or equal
to 1, a person with 8=0.47 has a 50% chance of answer-
ing 0 or 1 versus greater than or equal to 2, and so on.

We present item characteristic surfaces (Fig. 2) as a vis-
ual tool to ensure their monotonic distribution.

Figure 3a shows the expected total scores as a surface
plot which graphically quantifies the part of the latent
trait space each person occupies. Different person loca-
tion estimates can lead to the same expected trait score.
Alternatively different person’s location will produce dif-
ferent trait scores conditional on a given factor.

The total information area index represents the
area under the total information function (Fig. 3b).
Because the items contribute independently to the total
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Table 4 Parameter estimates for the MIRT model
Item no. Discrimination (slope) Severity (threshold)

al a2 b1 b2 b3 b4
Item 1 0.85 0.54 1.65 3.38 5.22
ltem 2 0.77 1.51 2.59 354 476
[tem 3 1.16 -3.02 —257 -1.86 -0.02
ltem 4 0.70 0.77 235 471 7.89
Item 5 033 0.55 253 6.10 10.97
ltem 6 0.57 2.11 3.33 461 6.33
Item 7 0.78 -2.80 —146 0.74 3.15
ltem 8 0.99 —1.65 -0.87 1.01 2.99
Iltem 9 1.90 -1.07 -0.12 0.95 2.24
Item 10 2.73 -0.88 -033 0.66 1.74
ltem 11 1.75 —-091 -0.19 0.78 1.86
Item 12 2.16 -154 -0.76 041 1.59
ltem 13 1.17 -0.14 047 148 2.64

information function, the area under the total informa-
tion function is the sum of all item information areas.
In the multidimensional situation, as in the unidimen-
sional case, there is a direct relationship between the
slope of the ICCs and the amount of information. How-
ever, one difference resides in the fact that item infor-
mation surface may be different for a point in the latent
space depending on the direction used to cross the item
response surface.

Finally, the test of the standard errors (SE) is a visual
way to evaluate the precision of the latent trait esti-
mates (Fig. 3c). To improve interpretability, SE is trans-
lated into the scale of reliability which assumes values
between 0 and 1. The reliability of the first factor was
0.73 and that of the second factor 0.88.

Discussion

The present study, the first to our knowledge, investigated
the psychometric properties of the HONOS-13 in a large
sample of in-patients with SUD. The results do not sup-
port the existence of a one-dimensional instrument to be
used as a primary outcome as attested by the weak Loev-
inger’s coefficient H value (0.22). Furthermore, while an
acceptable value was obtained for RMSEA (0.0753), CFI
(0.896) was not in the range of the expected cut-off. The
multidimensional two-factor model of HONOS-13 seems
to reflect best the expert consensus approach. This model
yielded better goodness-of-fit values compared to the
one-factor solution and fulfilled the criteria of satisfac-
tory RMSEA and CFI statistics (0.067 and 0.919 respec-
tively). In addition, AIC, BIC and SABIC were lower than
in the one-factor model. Finally, the highly significant

p-value yielded by the Anova test (p<0.001) strength-
ened our preference for the two-factor model. This model
that groups psychiatric/impairment-related issues (symp-
toms) and social-related issues (problems) seems to con-
firm the hypothesis that the person’s response to an item
is due to his or her location on the latent construct. Items
1 to 8 and 13 accounts more in the expected total score
than the second one after standardization.

More importantly, the new item 13 has a moderate dis-
crimination parameter (1.17) and covers a broad range
of the latent trait. It is thus useful in the assessment of
mental health and social functioning. This item may con-
tribute in a more transdiagnostic way to the latent con-
struct. Further studies using IRT on other populations
are needed to assess the role of this item as well as valid
external validation of the new scale. After a thorough lit-
erature review, we found a study [47] which includes a
13th item in the HoNOS. Using a psychogeriatric popu-
lation aged 65+, they found that the scale was unidi-
mensional. However, their results are derived from CTT
analysis (Classical test theory). CTT is based on a differ-
ent theory paradigm than IRT and has several shortcom-
ings listed by Zanon et al. [23]. Furthermore, their added
item called “drug management” may not have the same
meaning or may not be understood the same way as ours
called “medication adherence” For all these reasons, their
results do not allow for comparison with ours.

The negative thresholds of item 3 seem to indicate that
this item discriminates more effectively respondents
below the mean. This item, with large negative thresh-
olds, seems to be endorsed by individuals with low levels
of HoNOS. In reverse, items 1, 2, 4 to 6 are more effec-
tive for respondents above the mean. The lower loading
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Fig. 2 HoNOS 13 item characteristic surface
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observed for Factor 1 (especially for items 5 and 6) is
likely due to the heterogeneity of the psychiatric symp-
toms [16, 48] assessed by the HONOS. The higher load-
ings observed for the social-related issues may reflect a
form of commonality of such problems among individu-
als with SUD and/or psychiatric disorders. Similar figures
for the social-related items were observed in another
study using a sample with psychiatric disorders [16].

We also found that the discrimination estimates for the
items ranged from 0.33 to 2.73, indicating that some items

of HoNOS-13, show rather low discrimination ability
whereas others have high levels (Table 4). The strength of
the factor loadings of items 5 and 6 in the two-component
model is a matter of concern. However, item 5 measur-
ing physical impairment and item 6 hallucinations seem
to be less important in our specific group of patients with
SUD. As the sample was taken from a specialized addic-
tion unit, patients were typically treated for substance
withdrawal and were less commonly admitted for acute
psychiatric disorders. This may explain fewer problems
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with hallucinations (item 6) as found in a study by Andreas
et al. [15]. Even though comorbid substance use is com-
mon among patients with psychotic disorders [49] these
are more likely to be treated in psychiatric units. In the
present sample, 22.9% of the subjects scored higher than
zero in this item showing some kinds of symptoms, how-
ever not enough linked to overall severity of the latent trait
(Table 4). A similar comment could be made for the items
5 (physical illness or disabilities problems) where 37.4% of
the participants (scored from 1 to 4) on this item showing
that such issues are common among patients with SUD
[50, 51] however without having a strong contribution to
catch the severity of the latent trait. Patients presenting
important physical impairments are perhaps more often
admitted to general hospital units for withdrawal and
treatment of comorbid physical disorders. The removal of
items 5 and 6 could yield stronger goodness-of-fit meas-
ures. But recalling that the development of a scale is not
solely a question of statistical matter, model modification
based on modification indices may result in models that
lack external validity, highly susceptible to capitalization
on chance. Therefore, the modifications should be defensi-
ble from a theoretical point of view [52]. For these reasons,
a safe approach is to consider the scale in its integrality,
that is, using all 13 items. Particularly removing such items
could be problematic when considering other popula-
tions such as the ones admitted in acute psychiatric wards.
However, the present data lead to expect loadings and IRT
results variation according to the specific population (spe-
cially for the Factor 1, symptoms related items).

By contrast, the issues assessed by the Factor 2-related
items were found to have very high discriminative power.
These problems are common among patients with SUD as
well as patients with other mental disorders [53, 54] and
were also observed in studies using HoNOS in inpatients
admitted for psychiatric disorders [16]. Importance of social
problems among people with addictive disorders [55, 56],
and their influence in the rate of service use [57] were repeat-
edly observed especially for more severe forms and longer
duration of substance use. Social problems-related symp-
toms seem to play an important role in the overall severity.
This highlights the importance of community and recovery-
oriented interventions [58, 59] as well as for approaches
focusing on transdiagnostic factors involved in such difficul-
ties such as theory of mind [60] or self-stigma [61].

HoNOS-13 can be recommended as a clinical evalua-
tion tool to assess the problems and treatment needs for
inpatients with SUD. It is necessary to assess the two-fac-
tor model suggested in this study in other patient groups.
It could be hypothesized that loadings and discriminative
power may change across items depending on the clini-
cal characteristics of a given population. For people with
psychiatric and addictive disorders, the items related to
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the second factor and probably item 13 may show more
constant characteristics.

This analysis presents one main limitation as it used
routinely collected administrative and clinical data. It was
therefore not possible to have more detailed information
about individual patients such as specific measures on
addiction severity, duration of treatment, and marital or
family status. There was also no information concerning
the type of addiction, however all patients were hospi-
talized for an addiction disorder as primary diagnosis.
Another limitation is that our study could not demon-
strate external validity with other studies of HONOS with
the same added item and using the same statistical para-
digm. Thus, further studies using IRT on non-SUD popu-
lations are warranted. Indeed, the results of a study [47]
of the HoNOS including a 13th item called “drug man-
agement” do not allow for comparison with our study for
they derived from CTT analyses which are based on a
different theory paradigm than IRT. Using a psychogeri-
atric population aged 65+, they found that HoNOS-13
was unidimensional. Also, their added item “drug man-
agement” may not have the same meaning or may not be
understood the same way as “medication adherence”

That said, in a sensitivity analysis we examined change
in HoNOS over time using the data at discharge in the
same setting. We were able to satisfactorily replicate
the two-factor structure as evidenced by the following
goodness of fit measures: RMSEA =0.059, CFI=0.945,
AIC=17371.7, BIC=17662.8 and SABIC=17453.3
(detailed estimates output not shown). These findings
are to be linked with the reliability values of the data at
entry reported early and those at discharge (Table 5).
Hence, we are confident in the measurement reliability
and stability overtime and acknowledge these results as a
strength of the study.

The validation of HoNOS-13 in an adult population
hospitalized for an addictive disorder shows that this tool
can be used for these patients. As HONOS is a widely used
measurement in psychiatry, its validation for this popula-
tion enables a shared reference point for comparison with
general psychiatric patients. The findings demonstrate
the validation of the two-factor model, encompassing
psychiatric or impairment-related concerns and social-
related issues. These factors help capture the severity of

Table 5 Two-factor model: reliability values

Factor description Reliability

Data at entry Data at

discharge
Factor 1: psychiatric/impairment-related 0.73 0.73
issues (items 1 to 8 and 13)
Factor 2: social-related issues (items9to 12) 0.88 0.94
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and monitor their clinical progress, thereby facilitating
the organization of appropriate care. The validity of item
13, medication adherence, is important as it is known to
directly influence clinical outcomes [20]. The individual
items of HoNOS-13 allow clinicians to screen patients
for social, psychiatric and treatment adherence and indi-
vidual items can be discussed items in greater depth with
patients if indicated.

Conclusions

The 13-item questionnaire including medication compli-
ance was validated in this analysis. Despite the above lim-
itation, the HoONOS-13 including a question “Problems
with psychotropic medication compliance” can be rec-
ommended as a valid clinical evaluation tool to assess the
problems and treatment needs for inpatients with SUD.
Interestingly, the majority of item response categories are
endorsed by respondents who are below and above the
average levels of HONOS. This indicates that the scale can
discriminate between participants both at the low and at
the high ends of the latent trait continuum. More impor-
tantly, the new item 13, with a moderate discrimination
parameter and covering a broad range of the latent trait
has the desired profile of a good item. It is thus useful in
the assessment of mental health and social functioning.
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