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Objectives: The Leeds dependence questionnaire (LDQ) is a brief instrument designed 
to assess the severity of psychological dependence across substances for treatment and 
rehabilitation programs. Although the Persian version has previously shown good reliability 
and validity, its factorial structure has not been examined independently. This study aimed to 
investigate the factor structure of the Persian version of the LDQ among Iranian individuals 
with substance use disorders.

Methods: This study was a secondary psychometric analysis of data from 170 treatment-
seeking individuals with substance use disorders who completed the Persian LDQ. Descriptive 
statistics, item intercorrelations, Kaiser–Meyer–Olkin (KMO) measure, Bartlett’s test of 
sphericity, and exploratory factor analysis using principal axis factoring were performed. Both 
the scree plot and the parallel analysis supported a one-factor solution.

Results: The data were suitable for factor analysis (KMO=0.898; Bartlett’s test χ²=606.514, 
df=45, P<0.001). All items showed acceptable measures of sampling adequacy. The first 
eigenvalue was 4.669, accounting for 46.687% of the variance, whereas the second and third 
eigenvalues were below 1. In the parallel analysis, only the first observed eigenvalue exceeded 
the corresponding random eigenvalue, supporting retention of a single factor. Item 8 showed 
the weakest communality and the most distinct loading pattern in the exploratory extraction.

Discussion: The Persian LDQ retains the essentially unidimensional structure of the original 
instrument and can be used as a valid measure of dependence severity in Iranian clinical and 
research settings.
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Highlights 

● Exploratory factor analysis demonstrated excellent sampling adequacy (KMO=0.898).

● Scree plot and parallel analysis supported a unidimensional factor structure.

● The Persian LDQ replicated the core factorial structure of the original instrument.

● The total LDQ score can be used as a valid measure of dependence severity among Iranian individuals with 
substance-use disorders.

Plain Language Summary 

The Leeds Dependence Questionnaire (LDQ) is a brief questionnaire used to measure the degree of psychological de-
pendence on alcohol or other drugs. Although the Persian version of the LDQ has previously been translated and shown 
to be reliable and valid, its underlying factor structure has not been examined. In this study, we analyzed data from 170 
Iranian individuals receiving treatment for substance use disorders. Statistical analyses showed that the Persian LDQ 
mainly measures a single underlying concept: The severity of psychological dependence. This finding is consistent 
with the original English version of the questionnaire and with previous international studies.

Introduction

valuating the severity of substance de-
pendence is a central task in addiction 
rehabilitation and research. Rather than a 
binary determination of substance use, the 
intensity of dependence informs treatment 
design, prognosis, and the need for moni-

toring and rehabilitation planning [1]. In routine clinical 
settings, lengthy interviews are not always feasible, mak-
ing brief patient-reported measures especially valuable. 
For instance, while the addiction severity index (ASI) 
provides a comprehensive multidimensional profile, its 
reliance on semi-structured clinical interviews limits 
feasibility in fast-paced or resource-limited settings [2]. 
Consequently, brief instruments that can capture the core 
features of dependence with acceptable psychometric 
precision have become increasingly important.

To address this gap, Raistrick et al. developed the Leeds 
dependence questionnaire (LDQ), a 10-item self-report 
instrument originally designed to evaluate alcohol and 
opiate dependence within treatment monitoring frame-
works [3]. The LDQ focuses on psychological depen-
dence rather than solely physiological withdrawal, and its 
items reflect key dependence phenomena such as preoc-
cupation with use, salience, compulsion, planning around 
use, maximization of effect, narrowing of repertoire, and 
difficulty coping without the substance. Thus, the LDQ 
captures a common dependence syndrome intended to be 
applicable across psychoactive substances [3, 4].

Initial psychometric evaluations showed strong con-
tent, concurrent, and discriminant validity, together with 
robust internal consistency [3]. Subsequent work with a 
large sample of clinic attenders reinforced these findings 
and suggested that the LDQ primarily measures a single 
dependence construct rather than multiple independent 
dimensions [5]. This positioned the LDQ as a brief 
global measure of dependence severity rather than an in-
strument tied to a particular substance class or treatment 
context. A short unidimensional scale has clear practical 
value for screening, baseline assessment, treatment plan-
ning, and longitudinal outcome monitoring [3].

The LDQ has been examined in several additional 
populations. Ford reported that the instrument was use-
ful among detained psychiatric inpatients, supporting its 
applicability beyond specialist addiction clinics [6]. Len-
nings evaluated the LDQ in adolescent and young adult 
contexts, suggesting broader clinical utility [7]. Kelly et 
al. later validated the instrument in a young adult clinical 
sample and found satisfactory measurement properties 
[8]. Together, these studies indicate that the LDQ is not 
restricted to one subgroup of substance users but has ac-
ceptable cross-sample robustness.

More recent psychometric studies have deepened un-
derstanding of the scale’s structure. Galecki et al. applied 
item response theory, Mokken analysis, and differential 
item functioning procedures to a large clinical sample 
and found that the LDQ functions largely as a unidimen-
sional measure of psychological dependence, although 
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some items contribute less information than others and 
item 7 showed substance-related differential function-
ing [9]. Similarly, Fairhurst et al. examined the relation-
ship between the LDQ, psychological distress, and so-
cial satisfaction in a specialist addiction-service sample 
and found that LDQ items loaded strongly on a com-
mon factor, supporting the interpretation of dependence 
as a specific psychological construct closely linked to 
broader distress but still clinically meaningful in its own 
right [10]. Taken together, these findings suggest that the 
LDQ has a stable core structure, while certain item-level 
characteristics may vary across samples and settings.

For Persian-speaking populations, such evidence is 
especially important because translation alone does not 
guarantee cross-cultural equivalence. A Persian version 
of the LDQ was previously translated, back-translated, 
and evaluated in an Iranian sample of individuals with 
substance dependence [11]. This study reported accept-
able criterion-related validity with the substance de-
pendence severity scale (SDSS), acceptable construct 
validity with the general health questionnaire, strong 
internal consistency, and excellent test–retest reliability 
[11]. These findings established that the Persian LDQ is 
a reliable and valid measure. However, factorial validity 
was not independently examined, leaving open the ques-
tion of whether the translated instrument reproduces the 
latent structure observed in English-language samples.

This gap matters conceptually and practically. If the 
Persian LDQ retains the same latent structure as the orig-
inal scale, it would support the cross-cultural stability of 
psychological dependence as a construct and justify use 
of the total score as a summary index of severity. If the 
structure differs, one or more items may behave differ-
ently in the Iranian context and require revision or cau-
tious interpretation. Because the LDQ is used in clini-
cal and research settings to assess dependence severity, 
explicit examination of its factorial structure in Persian 
is necessary.

Accordingly, the present study aimed to investigate the 
factor structure of the Persian version of the LDQ in an 
Iranian clinical sample of individuals with substance use 
disorders. By examining the latent organization of the 
items, this study extends the psychometric evidence base 
for the Persian LDQ. It evaluates whether it reproduces 
the essentially unidimensional structure reported in the 
original instrument and subsequent international studies 
[3, 5, 9, 10].

Materials and Methods

Study design and participants

This study was a secondary analysis of the dataset used 
in the initial validation study of the Persian LDQ. This 
study was a sub-study of a validation research [11]. The 
sample consisted of 170 treatment-seeking individuals 
with substance use disorders who completed all 10 items 
on the questionnaire. Participants were recruited from 
addiction treatment services in Tehran City, Iran. Most 
participants were polysubstance users; however, opioids 
were the primary substance of use for the majority of the 
sample, followed by methamphetamine. Questionnaires 
with missing LDQ responses were excluded from the 
factor analysis.

Instrument

The LDQ is a 10-item self-report instrument designed 
to assess the severity of psychological dependence on 
psychoactive substances [3]. Each item is scored on a 
4-point Likert scale from 0 to 3, yielding a total score 
ranging from 0 to 30, with higher scores indicating 
greater dependence severity. The scale was originally de-
veloped to capture core dependence features applicable 
across substances [3, 5]. In the previous validation study 
of the Persian LDQ, the instrument showed acceptable 
criterion-related and construct validity coefficients of 
0.773 and 0.780, respectively. Its internal consistency 
was good (Cronbach’s α=0.809), and test–retest reliabil-
ity over a two-week interval was excellent, with ICC val-
ues of 0.957 for single measures and 0.978 for average 
measures [11].

Statistical analysis

Descriptive statistics were calculated for each item, in-
cluding Mean±SD. The correlation matrix was examined 
for factorability using the Kaiser–Meyer–Olkin (KMO) 
measure and Bartlett’s test of sphericity. Anti-image cor-
relations and item-level measures of sampling adequacy 
were also inspected.

Exploratory factor analysis was conducted using IBM 
SPSS software, version 26. The suitability of the data for 
factor analysis was examined using the KMO measure 
of sampling adequacy (MSA) and Bartlett’s test of sphe-
ricity. Factor extraction was performed using principal 
axis factoring. The number of factors to retain was de-
termined using multiple criteria, including eigenvalues 
greater than 1, visual inspection of the scree plot, theo-
retical interpretability, and parallel analysis [12].
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Parallel analysis was performed in SPSS using 
O’Connor’s SPSS syntax to determine the number of 
components and factors by parallel analysis. The pro-
cedure generated 1,000 random datasets with the same 
number of observations and variables as the original da-
taset. The observed eigenvalues from the empirical data 
were compared with the 95th percentile of eigenvalues 
obtained from the randomly generated datasets. Factors 
were retained only when the observed eigenvalue ex-
ceeded the corresponding random eigenvalue. This ap-
proach reduced the risk of over-extracting factors based 
solely on Kaiser’s eigenvalue-greater-than-one criterion 
or subjective interpretation of the scree plot [13].

Results

Descriptive statistics

The mean item scores ranged from 2.15 to 2.47, indi-
cating generally moderate to high dependence-related en-
dorsement across the sample. Item 1 had the highest mean 
score, whereas item 5 had the lowest mean score. Item 8 
showed the largest standard deviation, suggesting greater 
response dispersion than the other items (Table 1).

Factorability of the data

The inter-item correlation matrix indicated positive as-
sociations among all LDQ items, with most correlations 
falling in the small-to-moderate range. The determinant 
of the correlation matrix (0.025) indicated no evidence 
of severe multicollinearity. Item 8 showed comparative-
ly weaker correlations with the other items, which was 
consistent with its lower communality and more distinc-
tive loading pattern in the exploratory factor analysis.

The data were suitable for factor analysis. The KMO 
value was 0.898, indicating excellent sampling adequacy. 
Bartlett’s test of sphericity was significant (χ²=606.514, 
df=45, P<0.001), demonstrating that the correlation ma-
trix contained sufficient shared variance for factor ex-
traction. All item-level measures of sampling adequacy 
were above the commonly accepted threshold (Table 2).

Sampling adequacy

The sample size was considered adequate for the ex-
ploratory factor analysis because the LDQ contains only 
10 items and the final sample included 170 participants, 
corresponding to a participant-to-item ratio of 17:1. This 
exceeded commonly recommended minimum ratios of 
5–10 participants per item for exploratory factor analysis. 
The diagonal values of the anti-image correlation matrix, 
representing item-level measures of sampling adequacy, 
ranged from 0.837 to 0.936. All items exceeded the rec-
ommended minimum threshold, supporting their inclu-
sion in the exploratory factor analysis. Although item 
8 showed weaker inter-item correlations and a lower 
communality than the other items, its individual MSA 
remained acceptable (MSA=0.837), and therefore it was 
retained in the analysis (Table 1). 

Communalities

Communalities ranged from 0.370 to 0.630. Item 
2 showed the highest communality, whereas item 8 
showed the lowest communality, suggesting that item 8 
shared the least variance with the latent factor structure 
(Table 3).

Figure 1. Scree plot of eigenvalues for the Persian LDQ
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Eigenvalues and factor retention

The first eigenvalue was 4.669 and explained 46.687% 
of the variance. The second and third eigenvalues were 
0.969 and 0.863, respectively, both below 1. In the paral-
lel analysis, only the first observed eigenvalue exceeded 
the corresponding random eigenvalue, supporting reten-
tion of a single factor. The scree plot likewise indicated a 
clear break after the first factor (Table 4).

Although a three-factor extraction was initially ex-
plored in SPSS for descriptive purposes, the scree plot 
and parallel analysis supported a unidimensional solu-
tion. In the exploratory forced extraction, item 8 showed 
the most distinct loading pattern and the weakest asso-
ciation with the general factor structure.

As mentioned, parallel analysis further supported a one-
factor solution. The first observed eigenvalue (4.669) 
exceeded the corresponding 95th percentile random ei-
genvalue (1.511), whereas the second and third observed 

eigenvalues (0.969 and 0.863) were below their corre-
sponding random eigenvalues (1.354 and 1.243, respec-
tively). These findings indicated that only the first factor 
should be retained.

In the retained one-factor solution, all LDQ items load-
ed positively on the general dependence factor. The load-
ing pattern indicated that the items shared a common un-
derlying dimension of psychological dependence. Item 8 
showed the weakest association with the general factor, 
which was consistent with its lower inter-item correla-
tions and lower communality.

Because the eigenvalue distribution, scree plot inspec-
tion, and parallel analysis supported a one-factor solu-
tion, principal axis factoring was repeated with the num-
ber of factors fixed at one and without rotation (Figure 
1). The one-factor solution converged in four iterations. 
As shown in Table 5, nine of the ten LDQ items load-
ed clearly on the general dependence factor, with fac-
tor loadings ranging from 0.588 to 0.737. The strongest 

Table 1. Descriptive statistics and item-level measures of sampling adequacy based on the anti-image correlation matrix

Item Mean±SD Analysis N MSA

L 1 2.47±0.598 170 0.909

L 2 2.19±0.664 170 0.88

L 3 2.29±0.622 170 0.936

L 4 2.16±0.772 170 0.917

L 5 2.15±0.671 170 0.929

L 6 2.16±0.833 170 0.892

L 7 2.22±0.728 170 0.888

L 8 2.35±1.658 170 0.837

L 9 2.46±0.597 170 0.869

L 10 2.4±0.647 170 0.881

Table 2. KMO MSA and Bartlett’s test of sphericity for Persian LDQ

Test Value

KMO MSA 0.898

Bartlett’s test of sphericity

Approx. chi-square 606.514

df 45

P ˂0.001
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loading was observed for item 2 (0.737), followed by 
item 10 (0.709), item 1 (0.708), and item 4 (0.7). Over-
all, the loading pattern supported the interpretation of the 
Persian LDQ as an essentially unidimensional measure 
of psychological dependence severity (Table 5).

Discussion

The present study examined the factor structure of the 
Persian version of the LDQ in a clinical sample of Ira-
nian individuals with substance-use disorders. Because 
both the scree plot and parallel analysis supported reten-
tion of a single factor, the findings indicate that the Per-
sian LDQ primarily measures one underlying construct: 
Psychological dependence severity. This is important be-
cause it suggests that the Persian translation has retained 
the core latent structure intended by the original devel-
opers and can function as a valid summary measure of 
dependence severity in Iranian clinical settings [3, 11].

The original LDQ was designed as a brief instrument 
for assessing dependence across substances, with em-
phasis on the psychological core of dependence rather 
than withdrawal symptoms alone. Raistrick et al. con-
ceptualized dependence as a common syndrome char-
acterized by preoccupation, salience, compulsion, plan-
ning around use, and impaired control [3]. The present 
findings are consistent with this conceptualization. A 
dominant general factor, supported by both the scree plot 
and parallel analysis, suggests that the Persian LDQ is 
not fragmenting dependence into unrelated subdomains, 
but is capturing a single dependence process expressed 
through multiple item indicators.

This result aligns closely with the large clinic-attender 
study by Heather et al. who reported that the LDQ be-
haved as a predominantly single-construct instrument in 
a large clinical sample [5]. The current findings replicate 
that broad psychometric message in a different language 
and healthcare context. This cross-cultural stability is 

Table 4. Eigenvalues, explained variance, and parallel analysis for the Persian LDQ

Factor Observed Eigenvalue Variance (%) Cumulative (%) 95th Percentile Random Eigenvalue Decision

1 4.669 46.687 46.687 1.511 Retained

2 0.969 9.689 56.376 1.354 Not retained

3 0.863 8.632 65.008 1.243 Not retained

4 0.654 6.541 71.549 1.113 Not retained

Table 3. Initial and extraction communalities of the Persian LDQ items based on principal axis factoring

Item Initial Extraction

L 1 0.474 0.572

L 2 0.53 0.63

L 3 0.379 0.433

L 4 0.453 0.515

L 5 0.369 0.401

L 6 0.417 0.513

L 7 0.412 0.422

L 8 0.139 0.37

L 9 0.385 0.533

L 10 0.493 0.564
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noteworthy because addiction-related cognition and be-
havior may be shaped by local treatment systems, social 
norms, and substance-use patterns, yet the same core 
latent dependence construct appears to emerge in both 
British and Iranian samples [5, 11].

The earlier Persian validation study by Massah et al. 
provides the necessary bridge between the original Eng-
lish-language LDQ and the present factor-analytic work 
[11]. Their study reported acceptable criterion-related 
validity, construct validity, internal consistency, and 
test–retest reliability for the Persian version [11]. How-
ever, reliability and correlational validity alone do not 
establish structural equivalence. The present study adds 
factorial validity, which is a critical step in cross-cultural 
adaptation. Taken together, the two Persian studies pro-
vide a more complete validation story: The first showed 
that the translated instrument is reliable and valid in the 
conventional psychometric sense, and the present study 
shows that it also reproduces the expected latent struc-
ture [11].

The current findings are also consistent with later work 
in different clinical populations. Ford’s evaluation of the 
LDQ among detained psychiatric inpatients showed that 
the questionnaire remained useful outside specialist ad-
diction clinics, suggesting that it can function as a mean-
ingful dependence measure in diagnostically complex 
settings [6]. The Persian data extend that logic: Even in 
a distinct cultural and service context, the LDQ still ap-
pears to measure a coherent dependence construct.

Lennings’ evaluation of the LDQ in younger popu-
lations also supports the idea that the instrument has 
structural robustness across groups that differ in age 
and clinical profile [7]. Kelly et al. later confirmed the 
LDQ’s psychometric validity in a young adult clinical 
sample and found satisfactory measurement properties 
[8]. These studies suggest that the LDQ is not an age-
bound or setting-specific measure, but captures a stable 
core dependence construct that can travel reasonably 
well across clinical groups [7, 8]. The Persian findings 
fit this pattern.

The item-level work of Galecki et al. is especially in-
formative for interpreting the present results [9]. Using 
principal component analysis, Mokken scaling, and item 
response theory methods, they showed that the LDQ is 
essentially unidimensional, while also noting that not 
every item contributes equally to the latent trait. They 
further reported that item 7 showed differential function-
ing by substance in dichotomized responses. This find-
ing matters because it demonstrates that a small amount 
of item-level irregularity does not undermine the scale’s 
global interpretation. The same principle is relevant here. 
In the Persian data, item 8 showed the weakest commu-
nality and the most distinctive loading pattern, but this 
does not necessarily imply a separate substantive factor. 
In the broader LDQ literature, item-level quirks have 
been interpreted as measurement noise or content-spe-
cific sensitivity rather than as evidence against a general 
dependence factor [9]. The present pattern is therefore 
best read as a minor item-level nuance within an other-
wise coherent unidimensional structure.

Table 5. Factor loadings for the retained one-factor solution of the Persian LDQ

LDQ Item Factor Loading

L 2 0.737

L 10 0.709

L 1 0.708

L 4 0.7

L 7 0.645

L 3 0.642

L 6 0.636

L 5 0.633

L 9 0.588

L 8 <0.3

Extraction Method: Principal axis factoring. 1 factor extracted. 4 iterations required.�
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Fairhurst et al. also provide a useful point of comparison. 
In a specialist addiction-service sample, they found that 
LDQ items loaded strongly on a common dependence fac-
tor and that LDQ scores were meaningfully related to psy-
chological distress and social functioning. Their interpreta-
tion was that dependence should be understood as a distinct 
psychological condition within the addiction domain, not as 
a process detached from distress or functioning [10]. The 
present findings are compatible with that view. The Persian 
LDQ appears to retain a focused dependence dimension 
while remaining clinically relevant to broader psychosocial 
recovery processes.

Later outcome-oriented work has also emphasized the 
LDQ’s role as a treatment-monitoring instrument. Raist-
rick et al. argued that the LDQ, clinical outcomes in routine 
evaluation-10 (CORE-10), and social support questionnaire 
(SSQ) can function as dimensional measures of addiction, 
distress, and social functioning, respectively, and are useful 
for clinical monitoring and outcomes assessment. This fram-
ing is relevant because it clarifies why unidimensionality 
matters. If the LDQ is essentially one factor, the total score 
can be interpreted straightforwardly and used for repeated 
clinical measurement without requiring subscale interpre-
tation [3, 14]. This is especially valuable in busy services 
where brief, robust instruments are preferred.

Although the ASI remains one of the classic comprehen-
sive measures in substance-use assessment, it is lengthy and 
interview-based [2]. By contrast, the LDQ provides a much 
briefer self-report alternative focused on a core dependence 
construct. More generally, the importance of measuring se-
verity rather than merely presence of use is supported by 
the SDSS, which has demonstrated reliability and validity 
as a clinician-administered dependence measure. The LDQ 
and SDSS are therefore conceptually aligned: Both capture 
severity, not just diagnostic status, although they differ in 
format and administration burden [15, 16]. The LDQ’s ad-
vantage is its brevity and ease of use.

The broader conceptual background is also worth not-
ing. The dependence framework defined in ICD-10, 
which shaped the content of the LDQ items, considers 
dependence as a syndrome with cognitive, behavioral, 
and physiological features [17]. National Institute for 
Health and Care Excellence (NICE) guidance similarly 
emphasizes comprehensive assessment of dependence, 
psychological distress, physical health, and social func-
tioning in specialist addiction care [18, 19]. These broad-
er frameworks help explain why the LDQ has remained 
relevant: It captures a core dependence construct that 
fits well with modern clinical assessment approaches 
[17-19]. At the same time, outcome-oriented models of 

psychotherapy and addiction care emphasize that change 
should be monitored across domains, not just at the level 
of symptoms [20, 21]. In that respect, the LDQ is useful 
precisely because it is brief, targeted, and stable enough 
to be repeated often.

Another point supporting the present findings is the 
nature of the broader treatment-package literature. Re-
search on brief measures of distress and social function-
ing, such as the CORE-10, has shown that brief patient-
reported outcomes can be psychometrically sound and 
clinically practical [22]. The LDQ sits comfortably 
within this family of instruments. Fairhurst et al. also 
noted that addiction services often need a parsimonious 
set of measures rather than a large battery [10]. The pres-
ent factor-analytic evidence supports keeping the LDQ 
in that role.

Item 8 showed comparatively weak performance in this 
study. This should not be overstated. In modern psycho-
metrics, a single item behaving somewhat differently is 
not unusual and does not necessarily invalidate the entire 
scale. This may reflect wording, translation nuance, or 
subtle differences in how Iranian respondents experience 
and express dependence-related cognitions [9, 14, 23]. 
Future work using confirmatory factor analysis, item re-
sponse theory, and differential item functioning would 
be useful for checking whether that item behaves con-
sistently across sex, substance type, and treatment stage.

This study has some limitations. The sample was 
drawn from treatment-seeking patients; therefore, the 
findings may not generalize to community samples. The 
analysis was exploratory, and although the scree plot and 
parallel analysis strongly supported the retained factor, 
confirmatory factor analysis in an independent sample 
would provide a stronger test of structural validity. Mea-
surement invariance across key subgroups was not ex-
amined. Even so, the present results are internally coher-
ent and align with the broader LDQ literature.

Conclusion

The Persian version of the LDQ demonstrates strong 
evidence of construct validity and appears to retain 
the essentially unidimensional structure of the original 
LDQ. The total score can be interpreted as a valid in-
dicator of psychological dependence severity in Iranian 
clinical populations with substance use disorders. This 
study adds factorial validity to the earlier Persian vali-
dation work, and the instrument is therefore suitable for 
routine clinical assessment and research use in Persian-
speaking settings.
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