
R E S E A R C H Open Access

© The Author(s) 2025. 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  h t t p  : / /  c r e a  t i  v e c  o m m  o n s .  o r  g / l i c e n s e s / b y / 4 . 0 /. The 
Creative Commons Public Domain Dedication waiver ( h t t p  : / /  c r e a  t i  v e c  o m m  o n s .  o r  g / p  u b l  i c d o  m a  i n / z e r o / 1 . 0 /) applies to the data made available 
in this article, unless otherwise stated in a credit line to the data.

El Malki et al. Addiction Science & Clinical Practice           (2025) 20:28 
https://doi.org/10.1186/s13722-025-00557-y

Addiction Science & Clinical 
Practice

*Correspondence:
Hicham El Malki
hicham.elmalki1@usmba.ac.ma

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

Abstract
Background The Car, Relax, Alone, Forget, Friends, Trouble (CRAFFT) scale is a widely used screening tool for early 
identification of alcohol and other drug use, and assessing the risk of substance use disorders in adolescents and 
young adults. Despite its broad use, translation into several languages, and validation in various settings, no study has 
yet confirmed the psychometric properties of a Moroccan version. The present research aims to adapt and validate 
the Moroccan Arabic dialect version of the CRAFFT scale among adolescents and young adults with alcohol and drug 
use disorder.

Methods A total of 302 adolescents and young adults (mean age = 18.36 ± 2.36), including 161 males and 41 females, 
were recruited from a substance use treatment center in Fez City. Confirmatory Factor Analysis (CFA) was used to 
assess the factorial structure and model fit, while internal consistency was evaluated using the Kuder-Richardson 
Formula 20 (KR-20). Convergent validity was examined using gold standard measures, including the International 
Neuropsychiatric Interview (MINI) and the Hooked-on Nicotine Checklist (HONC). All statistical analyses were 
performed using JASP software (version 0.17).

Results CFA revealed a one-factor structure with a good overall fit (χ²/df = 1.91, Root Mean Square Error of 
Approximation (RMSEA) = 0.06, Standardized Root Mean Square Residual (SRMR) = 0.03, Comparative Fit Index 
(CFI) = 0.98, Normed Fit Index (NFI) = 0.97. The model had strong reliability with a KR-20 coefficient of 0.80. Convergent 
validity was confirmed by a high and significant correlation with the MINI gold standard (r = 0.82, p < 0.001), while a 
low correlation with the HONC gold standard (r = 0.20, p < 0.001) confirmed the scale’s convergent validity. A cutoff 
score of 4 or higher on the CRAFFT was identified as optimal for balancing sensitivity (78.35%) and specificity (91.67%), 
achieving a Youden index of 0.70.
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Background
Adolescence, a pivotal stage in development, is frequently 
typified by the initiation and exploration of behaviors 
carrying potential health risks, such as substance use 
experimentation, with these challenges often persisting 
into young adulthood [1, 2]. Worldwide, this concern 
represents a contemporary health issue that continues to 
gain momentum due to the significant increase in con-
sumption among this population [3, 4].

According to current data from 2021, 296 million peo-
ple worldwide—roughly 1 in 17 people—had used psy-
choactive substances (PAS) in the preceding year, a 23% 
increase over 2010. Among individuals with substance 
use disorders, young people are significantly more vul-
nerable to drug use than adults, with approximately 5.3% 
(around 13.5 million individuals) aged between 15 and 16 
years [5]. This striking trend indicates notable disparities, 
with the highest rates observed in the America, Austra-
lia, and Africa [6]. Alcohol, cannabis, and tobacco emerge 
as the predominant and commonly substances used dur-
ing adolescence, particularly in low- and middle-income 
countries (LMICs) worldwide, according to findings from 
the Global School-Based Student Health Survey (GSHS) 
[7].

In Morocco, despite limited reliable data on PAS use 
[8], several studies indicate that drug use is relatively 
common among adolescents and young adults. In the 
Center-North region, 4.3% of secondary school students 
reported using alcohol, 1.7% used inhalants, and 1.0% 
used non-prescribed psychotropic substances [9]. A 2017 
study in the central region found lifetime use rates of 
17.4% for alcohol, 16.1% for cannabis, and 5.1% for non-
prescribed psychotropics among students from various 
faculties [10]. In the Oriental region, a survey of students 
at Mohammed I University in Oujda showed that 15.9% 
had used alcohol, 24.1% had used tobacco, and 13.4% 
had used cannabis [11]. Among students aged ≤ 20 years, 
20.3% reported having used a psychoactive substance 
at least once in their lifetime, indicating that approxi-
mately one in five young individuals in this age group had 
engaged in substance use. Furthermore, the 2017 Medi-
terranean School Project on Alcohol and Other Drugs 
(MedSPAD III) study, which covered all regions, found 
that 8.0% of individuals aged 15 to 17 had consumed 
alcohol at least once in their lifetime, while 6.0% reported 
using alcohol in the past 30 days [12].

Alcohol and drug use among adolescents and young 
adults significantly contributes to risky behaviors, such as 

dangerous driving, and is a primary factor in injury, vio-
lence, and mortality [13–15]. Prolonged use of these sub-
stances is connected to serious health issues, including 
cancer, cardiovascular and liver diseases [16], and neuro-
logical disorders, as well as psychological conditions such 
as antisocial personality disorder, depression, and anxiety 
[17–20].

Although the magnitude of problems associated with 
alcohol and drug use among adolescents and young 
adults is significant, and despite the development of sev-
eral tools for the early detection of alcoholism or prob-
lematic use in the last 30 to 40 years [21], limited research 
has been conducted in Morocco to adapt prevention 
or treatment services specifically based on scientific 
screening methods [22]. The CRAFFT scale, developed 
by Knight [23], is one of the most extensively used brief 
screening tools for detecting alcohol and drug use and 
related issues among adolescents and young adults. It 
has been validated across diverse contexts and has dem-
onstrated robust psychometric properties, including 
high reliability and construct validity [24–28], affirming 
its efficacy and suitability for informing prevention and 
treatment strategies, thereby reinforcing its utility in clin-
ical practice [29].

Since its inception, the CRAFFT screening tool has 
undergone several revisions to enhance its structure, 
clarity, and relevance in assessing adolescent substance 
use [25]. CRAFFT 2.0 revised its wording to align with 
contemporary substance use patterns and is accessible 
in 18 languages [30]. CRAFFT 2.1 expanded its scope 
to address emerging concerns such as vaping and pre-
scription drug misuse, while CRAFFT 2.1 + N further 
incorporated nicotine consumption, including vaping 
and e-cigarette use. Both CRAFFT 2.1 and CRAFFT 
2.1 + N have been translated into 34 languages [30]. In the 
Moroccan context, where the prevalence of e-cigarette 
use remains low, the inclusion of nicotine-specific items 
in CRAFFT 2.1 + N may not be justified [31]. Addition-
ally, the increased number of items in CRAFFT 2.1 + N 
could compromise the brevity and efficiency required for 
a screening tool tailored to adolescents and young adults.

Thus, the current study aimed to verify the psychomet-
ric characteristics of the CRAFFT, specifically the self-
administered version 2.1, among Moroccan adolescent 
and young adult with alcohol and drugs use disorder.

Conclusion The psychometric properties of the Moroccan version of the CRAFFT confirm that it is a valid tool 
for screening the early detection of alcohol and drug use and for assessing the risk of substance use disorders in 
adolescents and young adults.
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Methods
Simple study/study design
A cross-sectional study involving Moroccan adolescents 
young adults receiving treatment at a substance use treat-
ment center in the city of Fez was conducted. The study 
period extended from February 2021 to June 2022.

Samples/participants
A sample of 302 individuals was selected following the 
recommended participant-to-variable ratio to ensure 
the reliability of factor analysis results [32]. Participant 
recruitment adhered to the 20:1 ratio, aligning with 
established Confirmatory Factor Analysis (CFA) guide-
lines and validated by multiple references [33–35].

All study participants were individuals seeking outpa-
tient treatment for use disorder. The primary require-
ments for their involvement were that they be adolescents 
and young adult, aged 12 to 21, who had reported using 
alcohol and other drugs within the previous 12 months. 
In addition to the recruits’ consent to participate, paren-
tal consent has been obtained for participants who are 
under the age of 18.

Measures
CRAFFT
The CRAFFT scale, whose acronym reflects the essen-
tial elements of the tool (Car; Relax; Alone; Forget; 
Friends; Trouble) is a brief six-question screening instru-
ment designed for use in clinical settings, developed by 
the Center for Adolescent Substance Abuse Research 
(CeASAR) [23]. It is designed especially for the early 
identification of children, adolescents and young adults 
(12 to 21 years old), who used alcohol or drugs in the last 
year and might be vulnerable of developing an alcohol or 
drug use disorders [36–38]. Other established research 
supports the use of the CRAFFT screening tool with 
individuals up to the age of 26 [27].

The self-administered CRAFFT 2.1 employs a binary 
response format, with participants assigning 1 point for 
‘Yes’ and 0 points for ‘No [23, 37, 39]. Each respondent 
who reported a 12-month history of alcohol or other sub-
stance use is assigned a score ranging from zero to six. A 
score of two and above indicated a problematic pattern of 
usage (use or dependence) [23, 37].

Mini-International neuropsychiatric interview (M.I.N.I.)
The Moroccan Colloquial Arabic adaptation of the 
M.I.N.I. alcohol dependence module was utilized to 
assess the convergent validity of the CRAFFT screen-
ing tool [40]. This DSM-IV-based instrument comprises 
12 dichotomous (Yes/No) items, with a cutoff of three 
or more affirmative responses indicating current alco-
hol dependence. Psychometric evaluation in Morocco 
demonstrated high reliability and validity (Cronbach’s 

α = 0.89, sensitivity = 0.82, specificity = 1.00, PPV = 1.00, 
NPV = 0.98) [40].

Hooked on nicotine checklist (HONC)
The Moroccan adaptation of the HONC (under sub-
mission) was employed to establish divergent validity 
[41]. This 10-item dichotomous (Yes/No) questionnaire 
assesses loss of autonomy over tobacco use in adolescents 
and young adults. Scores classify individuals into full 
autonomy (0), early loss of autonomy (1–2), and signifi-
cant dependence (≥ 3). Psychometric validation supports 
a good overall fit (χ²/df = 3.31, CFI = 0.98, TLI = 0.96, 
RMSEA = 0.09, SRMR = 0.06) [41].

Phases of the study
Translation and adaptation
After obtaining permission to reproduce and validate the 
scale from the CeASAR at Boston Children’s Hospital 
[39], the CRAFFT 2.1 underwent a reformulation pro-
cess, starting with a translation from English to Moroc-
can dialect, which was subsequently reviewed and revised 
by a panel of experts including the first two authors, two 
psychiatrists, two psychologists, and one epidemiologist. 
To ensure accuracy, the revised version was back trans-
lated into English by two independent translators who 
were unfamiliar with the CRAFFT scale. English experts 
reviewed the back-translation, provided feedback, and 
made necessary corrections. Once the revisions were sat-
isfactory, the committee finalized the Arabic dialect ver-
sion of the scale.

In light of the local context, some experts raised con-
cerns about the translation of the first question: “Have 
you ever ridden in a CAR driven by someone (includ-
ing yourself ) who was ‘high’ or had been using alcohol 
or drugs?” They recommended including other common 
modes of transportation, such as motorcycles, frequently 
used by young people. Consequently, the question was 
modified to: “Have you ever ridden in a car or motor-
cycle driven by someone (including yourself ) who was 
high, had been using alcohol or drugs?“. Additionally, 
to enhance cultural adaptation and clarity, the phrase 
“using alcohol or drugs” was replaced with “while drunk 
or high” ensuring the question remains linguistically and 
contextually appropriate for the target population.

Finally, the measure underwent pilot testing with 15 
participants who used alcohol and drugs. During this 
test, participants completed the questionnaire and pro-
vided feedback, which confirmed that the scale was clear 
and not misleading, with no issues reported. As a result, 
no additional revisions were needed after the pilot test.

Confirmatory validation
Given the consistently confirmed unidimensional fac-
tor structure of the CRAFFT scale across all validation 
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studies, regardless of language or adaptation context [21, 
23, 25, 27, 37, 38, 42–46], an Exploratory Factor Analy-
sis (EFA) was not performed [47, 48]. Instead, a CFA was 
directly conducted to evaluate the fit of the theoretical 
model to the data within the Moroccan context.

The confirmatory study, conducted from February 2021 
to June 2022, included 302 adolescents and young adults 
with substance use disorders, recruited from a substance 
use treatment center. This phase aimed to assess the 
accuracy and reliability of the CRAFFT tool in identify-
ing substance use behaviors among a broader vulnerable 
youth population, further confirming its well-established 
unidimensional structure.

Data analysis
Statistical analyses were conducted using JASP software 
(version 0.17). Descriptive statistics were employed to 
summarize participant characteristics. The suitability of 
the correlation matrix for factor analysis was assessed 
using the Kaiser-Meyer-Olkin (KMO) test and Bartlett’s 
test of sphericity [49]. A KMO value above 0.60 con-
firmed sample adequacy [48, 50, 51], and a significant 
Bartlett’s test indicated sufficient inter-item correlations 
for factor analysis [52].

CFA
CFA was performed using the Weighted Least Squares 
Mean and Variance adjusted (WLSMV) estimator, 
chosen for its effectiveness with binary data [47]. The 
WLSMV estimator is specifically designed for categori-
cal variables, providing accurate parameter estimates by 
accounting for the non-continuous nature of binary data 
[53, 54]. It does not assume normality, making it robust 
to distributional deviations [55], and adjusts for the con-
strained variance of binary variables, ensuring reliable 
factor loading estimates [54]. The communality of the 
objects has been set at 0.40; items with a communality 
less than this threshold will be removed.

Model fit assessment
The model’s fit was assessed using multiple indices, 
including the Comparative Fit Index (CFI), Tucker-Lewis 
Index (TLI), Normed Fit Index (NFI), and Goodness-of-
Fit Index (GFI), where values ≥ 0.90 indicate an adequate 
fit [34, 56, 57]. Additionally, the chi-square to degrees 
of freedom ratio (χ²/df ) was evaluated, with values ≤ 3 
deemed acceptable [58].

Model-data consistency was further examined through 
the Standardized Root Mean Square Residual (SRMR), 
where values ≤ 0.05 signified minimal discrepancy [58]. 
Lastly, the Root Mean Square Error of Approximation 
(RMSEA), with values ≤ 0.08, confirmed the model’s 
alignment with empirical data [59–61].

Reliability and validity
The internal reliability and consistency of the concept 
were assessed using the KR-20 coefficient for dichoto-
mous items. The overall KR-20 and item-specific val-
ues were calculated, with KR-20 values ≥ 0.80 indicating 
excellent internal consistency [62].

To assess the convergent and discriminatory valid-
ity, CRAFFT scores were compared to two gold stan-
dards: the Mini International Neuropsychiatric Interview 
(MINI), specifically the section on alcohol (dependence/
use) [40] and the HONC (Hooked on Nicotine Checklist) 
scale [63].

Criterion validity and ROC analysis
The CRAFFT’s receiver operating characteristic (ROC) 
curve was utilized to identify the appropriate cut-
off scores in contrast to the MINI scale while evaluat-
ing criteria validity. Sensitivity and specificity were the 
major metrics utilized to select these cutoff values, with 
Youden’s J index (J = sensitivity + specificity − 1) used 
to balance the two measurements. The Area Under the 
Curve (AUC) was employed to evaluate the CRAFFT’s 
capacity to differentiate between individuals with and 
without a diagnosis, with a higher AUC value (closer to 1) 
indicating enhanced discriminative ability [54, 64].

Ethical aspects
Prior to participating in the research, each participant 
provided informed consent. The Ethics Committee 
of Hassan II University Hospital in Fez reviewed and 
approved the study protocol, including its methods and 
ethical considerations. Additionally, the study received 
received authorization from the regional health and 
social protection directorate for data collection at a sub-
stance use treatment center in Fez. This authorization 
was obtained to ensure full compliance with local legisla-
tion and regulatory requirements.

Results
A total of 380 questionnaires were distributed. After 
filtering the data and excluding invalid or unreliable 
responses, 302 valid responses were retained.

The sample was predominantly male (86.42%, n = 261), 
with females representing 13.58% (n = 41), resulting in 
a male-to-female ratio of 6.36:1. The mean age of par-
ticipants was 18.02 ± 2.34 years, with the following age 
distribution: 12–13 years (4.63%, n = 14), 14–16 years 
(19.54%, n = 59), 17–19 years (43.71%, n = 132), and 20–21 
years (32.12%, n = 97). In terms of educational attain-
ment, the majority had completed secondary education 
(57.95%, n = 175), followed by higher education (22.85%, 
n = 69), primary education (16.88%, n = 51), and a small 
proportion were illiterate (2.32%, n = 7). Regarding resi-
dential distribution, the majority resided in urban areas 
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(81.46%, n = 246), while 6.95% (n = 21) lived in rural areas 
and 11.59% (n = 35) in suburban areas. (Table 1).

Table  2 details the percentages of positive responses 
provided by participants to the items on the CRAFFT 
scale, alongside the rates of excessive alcohol consump-
tion among participants who achieved the maximum 
CRAFFT score. The results indicate a consistent pattern 
in the percentage of affirmative responses across gender 
and age groups for specific CRAFFT items. The “Forget” 
item had the highest proportion of affirmative responses, 
with an average of 84.93%, followed by the “Alone” item, 
which received 82.86% positive replies on average.

The “Relax,” “Car,” and “Friends” items showed com-
parable proportions of “yes” responses, with averages of 
66.10%, 65.73%, and 65.52%, respectively. In contrast, the 
“Trouble” item registered a lower average, with 59.57% 
affirmative responses across all categories.

36.75% of the study population exhibits excessive alco-
hol consumption, with 48.78% among males and 34.86% 
among females. The age group of 14–16 years shows the 
highest rate of problematic drinking, with 40% compared 
to other age groups.

Individuals in our sample began using alcohol at an 
average age of 15.23 years, with a standard deviation of 
2.11 years. The substantial standard deviations suggested 
significant variability in participants’ daily substance 
use. On average, alcohol was consumed on 81.51 ± 78.99 
days, cannabis and its derivatives on 153.91 ± 78.99 days, 
and other substances (such as pills and prescriptions) on 
24.53 ± 72.69 days, as shown in Table 3.

Confirmatory factor analysis results
Prior to conducting the factor analysis, the KMO test and 
Bartlett’s test of sphericity were used to evaluate sam-
pling adequacy and factorability. The overall KMO value 
was 0.83, with individual component KMO values rang-
ing from 0.76 to 0.89, well above the acceptable thresh-
old of 0.60. Bartlett’s test confirmed sufficient inter-item 
correlations for factor analysis (χ² = 530.07, df = 15, 
p < 0.001).

Using the WLSMV estimator and a factor loading 
threshold of 0.40, a unidimensional factor model was 
selected for the Moroccan version of the CRAFFT 2.1 
scale. This model confirms the theoretical structure pre-
viously identified in prior studies, with an eigenvalue 
greater than 1 (= 3.06). (Table 4).

Reliability
The KR-20 coefficient for dichotomous items was used 
to assess internal reliability and consistency. For each 
item, the KR-20 and inter-item correlations were calcu-
lated, as detailed in Table 4. The overall KR-20 coefficient 
was 0.80, with individual item values ranging from 0.73 

Table 1 Demographic and biographical information
Variable Category CFA (n = 320)

Frequency %
Sex Female 41 13.58

Male 261 86.42
Age* 12–13 14 4.63

14–16
17–19
20–21

59
132

97

19.54
43.71
32.12

Level of education Illiterate
Primary education
Secondary education
Higher Education

7
51

175
69

2.32
16.88
57.95
22.85

Living environment Rural
Urban
suburban (village)

21
246

35

6.95
81.46
11.59

* The average ages were 18.02 ± 2.34†

† (Mean ± SD)

Table 2 Proportion of positive responses on individual CRAFFT-items and excessive alcohol use
CRAFFT Items / %Yes Excessive alcohol use (%) *
Car Relax Alone Forget Friends Trouble

Total sample (N = 302) 65.23 63.58 81.12 83.44 64.9 58.28 36.75
Males (N = 261) 65.13 61.3 79.69 83.14 63.98 56.7 48.78
Females (N = 41) 65.85 78.05 90.24 84.36 70.73 68.29 34.86
Age*
 12–13 (n = 12) 66.67 66.67 83.33 91.67 58.33 50 25
 14–16 (n = 55) 69.09 69.1 85.45 87.27 74.54 72.72 40
 17–19 (n = 111) 61.26 59.46 81.98 85.58 64.86 58.56 36.94
 20–21 (n = 124) 66.94 64.51 78.23 79.03 61.29 52.42 36.29
* Participants with a high score (6 points)

Table 3 Initiation age and daily substance use frequency
Initiation 
age

Alcohol Cannabis and 
derivatives

Other 
sub-
stances

N 302 302 302 302
Average 15.23 81.51 153.91 24.53
Standard 
deviation

2.11 78.99 149.31 72.69

Minimum 12.00 10.00 0.00 0.00
Maximum 21.00 333.00 365.00 365.00
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to 0.78, demonstrating good internal consistency. Strong 
inter-item correlations further support the reliability of 
the Moroccan CRAFFT scale.

Convergent validity
The CFA results revealed that the standardized regres-
sion coefficients were consistently above 0.52. Notably, 
the “friends” component had the greatest factor loading, 

with a value of 0.88. These results, with regression coef-
ficients over the 0.50 criterion, support the convergent 
validity of the first-order CFA. (Fig. 1).

Additionally, correlation analysis between the CRAFFT 
instrument and the MINI Gold Standard assessment 
showed a strong and statistically significant association 
(r = 0.82, p < 0.001), as shown in Table 5. This strong cor-
relation signifies a high degree of alignment between 
the two measures, validating the effectiveness of the 
CRAFFT and supporting its convergent validity.

Discriminant validity
By comparing the CRAFFT scale with the HONC scale, 
which specifically assesses nicotine dependence and loss 

Table 4 Factor structure of the Moroccan version of CRAFFT (6 
items)
Items Factor h2 Item-total correlation KR-20

Loadings MSA*

Car 0.69 0.82 0.48 0.60 0.76
Relax 0.53 0.89 0.28 0.48 0.79
Alone 0.58 0.88 0.34 0.53 0.78
Forget 0.54 0.84 0.30 0.48 0.79
Friends 0.87 0.76 0.76 0.75 0.73
Trouble 0.62 0.88 0.38 0.55 0.78
Average - 0.83 - - 0.80
*MSA: Measure of Sampling Adequacy

Table 5 Correlation between CRAFFT, MINI, and HONC scores
CRAFFT
Pearson’s r p Lower 95% CI Upper 95% CI

MINI 0.81*** < 0.001 0.76 0.84
HONC 0.20 < 0.001 0.09 0.30
*p < 0.05, ** p < 0.01, *** p < 0.001

Fig. 1 CFA measurement model
FA Factor; CAR Car item; REL Relax; ALO Alone; FOR Forget; FRI Freinds; TRO Trouble
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of autonomy linked to smoking, the discriminant valid-
ity of the CRAFFT scale was assessed. The Pearson cor-
relation coefficient (r) showed that the overall scores of 
the CRAFFT scale and the HONC scale were lowly cor-
related (r = 0.20, p < 0.001), indicating that the two scales 
measure distinct concepts (Table 5). This result confirms 
the discriminant validity of the CRAFFT, demonstrating 
that it offers a broader assessment of substance use risk 
rather than measuring nicotine dependence alone.

Fitness of the one-factor structure
The CFA results demonstrate the robustness of the uni-
dimensional factor model (Table  6). Satisfactory fit is 
indicated by the chi-square to degrees of freedom ratio 
(χ2/df ) of 1.91, a CFI of 0.98 (> 0.90), and a GFI of 0.98 
(> 0,90). The absence of significant discrepancy between 
the observed data and the model is supported by a SRMR 
of 0.03 (< 0.05) and a RMSEA of 0.06 (< 0.08). The TLI, 
NNFI, and NFI indices, all at 0.97 (> 0.90), confirm the 
model’s adequacy.

Detection accuracy
The assessment of CRAFFT detection capabilities using 
the MINI as the Gold Standard shows strong sensitivity 
(78.35%) and a Positive Predictive Value (PPV) exceeding 
0.90. The greatest Youden index (Y = 0.70) indicates that 
a cutoff of 4 provides the best balance of sensitivity and 
specificity for the CRAFFT scale. (Table 7).

The ROC (Receiver Operating Characteristic) curve 
analysis confirms the high discriminatory power of the 
assessment scale. As illustrated in Fig. 2, the AUC (Area 
Under the Curve) value was found to be 0.89, with a 95% 
confidence interval ranging from 0.83 to 0.92. This AUC 
finding confirms the instrument’s strong ability to differ-
entiate between individuals with a clinical diagnosis and 
those without.

Discussion
This study aimed to assess the psychometric properties 
and validate the CRAFFT2.1 scale, a Moroccan adapta-
tion designed to identify alcohol and drug use that could 
lead to negative health or social consequences. A 302 
individuals with alcohol and drug use disorders were 
included, recruited from a substance use treatment cen-
ter in Fez.

The study sample was predominantly masculine, with 
86.42% males and 13.58% females, and a mean age of 
18.02 years (SD = 2.34). The average age at which par-
ticipants first began drinking alcohol was 15.23 years 
(SD = 2.11). These characteristics confirm established 
findings, particularly the higher prevalence of substance 
use among males compared to females, both in Morocco 
[9, 12, 65] and globally [5, 66, 67], as well as the early ini-
tiation of substance use, generally around the age of 15, 
which is consistent with established patterns observed in 
similar studies [5].

The specific context of the study—conducted within a 
substance use treatment center —likely accounts for the 
considerable variation in daily substance use observed 
among participants, with high averages reported for 
alcohol (81.51 ± 78.99 days), cannabis and its derivatives 
(153.91 ± 78.99 days), and other substances (24.53 ± 72.69 
days). In contrast to studies involving general popula-
tions, where variability in substance use is typically more 
predictable [21, 46], our participants, due to their clinical 
conditions, exhibit more intensive and diverse patterns of 
substance use.

The “Forget” item showed the highest affirmative 
response rate (84.93%), followed by “Alone” (82.86%). The 
“Relax” (66.10%), “Car” (65.73%), and “Friends” (65.52%) 
items had similar rates, while “Trouble” had a lower rate 
(59.57%), underscoring the scale’s efficacy in detecting 
high-risk youth and clinical sensitivity [21, 46]. However, 
our findings surpass those of earlier studies using the 

Table 6 Fit indices of the one-factor structure
Fit index χ2/df CFI GFI RMSEA SRMR NFI TLI
Observed Value 1,91 0.98 0.98 0.06 0.03 0.97 0.97
Level of acceptance < 3 > 0.90 > 0.90 < 0.08 < 0.05 > 0.90 > 0.90
χ2 Chi-squared test; df Degrees of Freedom; CFI Comparative fit index; GFI goodness of fit index; RMSEA root mean square error of approximation; SRMR 
Standardized Root Mean Square Residual; NFI normed fit index; TLI Tucker-Lewis Index

Table 7 CRAFFT screening metrics across multiple cutoff points
Cut-off Se (%) Sp (%) PPV (%) NPV (%) Y AUC METRIC
1 100 0 84.11 - 0.00 0.89 1.00
2 95.67 31.25 88.04 57.69 0.27 0.89 1.27
3 85.83 68.75 93.56 47.83 0.55 0.89 1.55
4a 78.35 91.67 98.03 44.44 0.70 0.89 1.70
5 66.14 97.92 99.41 35.34 0.64 0.89 1.64
6 35.04 100 100 22.54 0.35 0.89 1.35
Se: sensitivity, Sp: specificity, PPV: positive predictive value, NPV: negative predictive value, and Y: Youden index; AUC: Area Under the Curve
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same tool [27, 43, 46], likely due to our sample’s compo-
sition: individuals in treatment for substance use disor-
ders, indicating higher frequency and severity of use. In 
contrast, prior studies involved more diverse samples of 
adolescents and young adults, including occasional users.

The internal structure of the Moroccan version of the 
CRAFFT was confirmed through a unidimensional fac-
tor model, demonstrating robust internal reliability and 
consistency, in alignment with prior research [21, 23–
25, 27, 28, 37, 38, 44–46]. The KR-20 coefficient for our 
model was 0.80, surpassing the validated values of 0.55 
for the German version [28], 0.68 for the Spanish version 
[24], and 0.73 for the Asian version [27], though it was 
lower than the 0.85 reported for both the Nigerian [44] 
and Korean versions [45]. Furthermore, the standardized 
factor loadings for the Moroccan model, which ranged 
from 0.53 to 0.88, were comparable to those observed 
in the Asian version (0.60 to 0.93) [27] and exceeded the 
loadings reported for the German (0.36 to 0.69) [28] and 
Spanish/Argentinian (0.47 to 0.85) versions [24] of the 
CRAFFT.

The convergent validity of our Moroccan version of the 
CRAFFT was strongly supported by its high and statisti-
cally significant correlation with the MINI gold standard 
(r = 0.82, p < 0.001), indicating a substantial alignment 
between the two measures [21, 27, 37, 42]. Conversely, 
the low correlation of the CRAFFT with the HONC 
gold standard (r = 0.20, p < 0.001) underscores its ability 
to measure different constructs, thus confirming its dis-
criminant validity and its broader applicability in evaluat-
ing substance use risk beyond nicotine dependence [24, 
26].

Our one-factor model demonstrated robust fit indices, 
with a satisfactory χ2/df ratio of 1.91, CFI of 0.98, GFI of 
0.98, SRMR of 0.03, RMSEA of 0.06, and TLI, NNFI, and 
NFI all at 0.97, demonstrating the model’s adequacy and 
consistency with results from other CRAFFT versions 
[24, 26, 28, 46].

A cutoff score of 4 or higher on the CRAFFT proved 
optimal for our population, providing a strong balance 
between sensitivity and specificity, with a Youden index 
of 0.70. This higher cutoff also enhances the CRAFFT’s 
detection performance, with sensitivity and Positive 

Fig. 2 ROC curve and AUC for CRAFFT
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Predictive Value both exceeding 0.90. These results con-
trast with previous research recommending a threshold 
of 2 to 3 for identifying at-risk adolescents [21, 23, 26, 
37, 39, 43, 68]. However, studies conducted in France 
[42] and Argentina [24] also identified a cutoff score of 
4 as optimal. These variations may reflect differences 
in cultural contexts or patterns of substance use across 
populations, which can influence the appropriateness of 
different thresholds for risk assessment.

Several limitations of this study must be considered 
when interpreting the results. Firstly, the specific context 
of the studied population—adolescents and young adults 
undergoing treatment at a substance use treatment center 
—limits the generalizability of the results to the broader 
Moroccan adolescent and young adults population. The 
characteristics and needs of this clinical group may differ 
significantly from those of community samples, affect-
ing the applicability of the findings. Secondly, the rela-
tively small sample size of the study may have influenced 
the determination of the optimal detection threshold. To 
validate these results, it is crucial to replicate the study 
with larger and more diverse samples of Moroccan ado-
lescents and young adults. Moreover, the exclusive reli-
ance on self-reported data introduces potential biases, 
such as social desirability or missing information. The 
validity of the conclusions could be enhanced by incor-
porating additional data sources, such as clinical inter-
views or administrative records. Furthermore, although 
the CRAFFT scale is widely used elsewhere, its applica-
bility in the Moroccan context remains limited due to 
the absence of comparative validation with a recent and 
adapted tool, such as the eleven-item Alcohol, Smoking 
and Substance Involvement Screening Test (ASSIST-11) 
[69]. This brief tool, validated in 42 countries, assesses 
a broader range of substances and demonstrates strong 
psychometric properties [70]. This limitation highlights 
the need for future research to explore the complemen-
tary use or comparative validity of these tools in Morocco 
across diverse cultural and clinical settings. Finally, the 
cross-sectional design of the study restricts the assess-
ment of the CRAFFT’s predictive validity in identify-
ing adolescents and young adults at risk of developing 
long-term substance use problems. Longitudinal studies 
are needed to explore this aspect further and to better 
understand the stability and effectiveness of the optimal 
threshold over time.

Conclusion
This study confirms the psychometric robustness of the 
Moroccan version of the CRAFFT 2.1 scale, demonstrat-
ing its validity and reliability for screening alcohol and 
substance use behaviors among adolescents and young 
adults. Despite certain limitations, the findings highlight 
its strong screening capabilities, suggesting that CRAFFT 

2.1 is effective not only in clinical settings but also for 
large-scale implementation in the general population. 
These results underscore its potential for informing pre-
vention strategies and public health policies.
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