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Abstract

Background Children at risk of substance use disorders (SUD) should be detected using brief structured tools

for early intervention. This study sought to translate and adapt the Car, Relax, Alone, Forget, Family/Friends, Trouble
(CRAFFT) tool to determine its diagnostic accuracy, and the optimum cut-point to identify substance use disorders
(SUD) risk in Ugandan children aged 6 to 13 years.

Methods This was a sequential mixed-methods study conducted in two phases. In the first qualitative phase,

in Kampala and Mbale, the clinician-administered CRAFFT tool version 2.1 was translated into the local Lumasaaba
dialect and culturally adapted through focus group discussions (FGDs) and in-depth interviews, in collaboration

with the tool's authors. Expert reviews and translations by bilingual experts provided insights on linguistic compre-
hensibility and cultural appropriateness, while pilot testing with the target population evaluated the tool’s pre-
liminary effectiveness. In the second phase, the CRAFFT tool, adapted to Lumasaaba, was quantitatively validated
against the Mini International Neuropsychiatric Interview for Children and Adolescents (MINI-KID) for diagnosing SUD
in Mbale district, through a survey. Participants, chosen randomly from schools stratified according to ownership,
location, and school size, were assessed for the tool's reliability and validity, including comparisons to the MINI KID

as the Gold Standard for diagnosing SUD. Data were analyzed using STATA-15. Receiver-operating-characteristic analy-
sis was performed to determine the sensitivity, specificity, and criterion validity of the CRAFFT with the MINI-KID.

Results Of the 470 children enrolled, 2.1% (n=10) had missing data on key variables, leaving 460 for analysis. The
median age and interquartile range (IQR) was 11 (9-12) years and 56.6% were girls. A total of 116 (25.2%) children had
consumed alcohol in the last twelve-month period and 7 (1.5%) had used other substances. The mean CRAFFT score
for all the children (n=460) was 0.32 (SD 0.95). The prevalence of any alcohol use disorder (2 or more positive answers
on the MINI KID) in the last 12 months was 7.2% (n=32). The Lumasaaba version of the CRAFFT tool demonstrated
good internal consistency (Cronbach’s a=0.86) and inter-item correlation (Spearman correlation coefficient of 0.84
(p<0.001). At a cut-off score of 1.00, the CRAFFT had optimal sensitivity (91%) and specificity (92%) (Area Under

the Curve (AUC) 0.91; 95% Cl 0.86-0.97) to screen for SUD. A total of 62 (13.5%) had CRAFFT scores of > 1.
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Conclusion The Lumasaaba version of the CRAFFT tool has sufficient sensitivity and specificity to identify school-age

children at risk of SUD.

Keywords Alcohol, CRAFFT tool, Other substance use, Primary school-age children (6 to 13 years), Screening, Uganda

Background

Uganda has been ranked among the top 10 countries in
the world with the highest alcohol consumption [1, 2],
and most of the alcohol consumed is unprocessed, unreg-
ulated, and therefore more dangerous [2]. With about half
of its population (49.3%) under the age of 15 years [3],
Uganda is home to one of the world’s largest populations
of children. Studies have detected alcohol consumption
by children in Uganda, with some starting as young as 5
to 8 years old [4—6]. In addition, we found that primary
school-age children in Mbale district, Uganda, reported
easy access to alcohol, consuming it in various settings,
including their homes, schools, and even classrooms dur-
ing instructional sessions [6]. Low family socioeconomic
status has been linked to health inadequacies and behav-
ioral risks, including the harmful consumption of alcohol
[7], which is a concern given Uganda’s classification as a
low-income country [8]. In this study, alcohol consump-
tion by children was defined as the drinking of beverages
containing ethyl alcohol, rather than just sips or tasting,
among children n aged 6 to 13 years. Those children who
drank alcohol or used other substances were described as
“at risk children”.

Altho ugh alcohol use among young adolescents has
been declining in recent years in some parts of the world
[9], there is a growing burden of alcohol and other sub-
stance use among children and youth in most low- and
middle-income countries (LMICs) [10, 11]. For example,
a systematic review on substance use among adolescents
(10-19 years) in sub-Saharan Africa, found a high prev-
alence of ‘any substance use’ at 41.6%, and alcohol use
alone at 32.8% respectively [12]. In addition, researchers
in Africa have reported onset for alcohol and other sub-
stance use starting even before the age of 11 years [13].

Alcohol consumption by children and adolescents
often coexists with other substance use and mental
health problems [10, 14], with major short and long-term
effects for the users, their families, and society [15, 16].
For example, earlier researchers identified the early initi-
ation of alcohol consumption before age 14 years as a sig-
nificant predictor for later abuse and addiction [17-19].
It is therefore crucial for Uganda to prioritize the identi-
fication of children at risk of alcohol and other substance
use for early intervention.

Routine screening for alcohol and other substance use
among children is crucial to the early detection and pre-
vention of problematic substance use and related harms.

Earlier studies have shown the effectiveness of screen-
ing and referral for intervention and treatment for ado-
lescents at risk of alcohol and substance use [20]. In line
with this, the World Health Organization (WHO) recom-
mends routine screening for substance use in adolescents
by healthcare providers [21]. By using culturally adapted
brief screening tools, healthcare providers can enhance
the early detection of at-risk children [22, 23], which can
lead to timely intervention and improved outcomes.

At the time of the study, there was a lack of concise and
easy-to-use screening tools to detect alcohol and sub-
stance use in school-aged children in Uganda. This meant
that the health system could potentially overlook at-risk
children. Additionally, the Uganda Ministry of Health
had limited data and reporting on alcohol and substance
use among children through the health management
information systems. Early screening aims to mitigate
risks among children by detecting those who are abusing
alcohol and other drugs at an early stage so that interven-
tions can be implemented [24].

After reviewing multiple substance use screening tools
for adolescents [25-27], we concluded that the Car,
Relax, Alone, Forget, Family/Friends, Trouble (CRAFFT)
tool [28] seemed most suitable for screening substance
use risk among school-age children in Uganda. The
CRAFFT tool has been previously validated in adolescent
populations globally, demonstrating its effectiveness in
identifying alcohol and substance use disorders [29]. It
was found to be effective in identifying alcohol use disor-
ders in primary care patients aged 12 to 17 years accord-
ing to the Diagnostic and Statistical Manual of mental
disorders fifth edition (DSM-5) [30], with a sensitivity of
0.79 and a specificity of 0.97 for identifying problem use
or any DSM-5 alcohol use disorder (AUD) [31]. The tool
is widely used in Africa and other parts of the world [32].

While initially developed for adolescents aged
12-18 years, we acknowledge the evolving landscape
of substance use among children under 10 in Uganda
[6], and the associated challenges in healthcare worker
perceptions and age-appropriate screening methods. It
is important to note that, at the time of our study, rou-
tine screening for substance use among primary school-
age children, particularly those below 10 years, was not
a standard practice in Uganda, yet there was evidence
that children in this age group were engaging in alcohol
consumption and other substance use. The brevity of the
tool made it easy for clinicians to administer it in busy
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settings, and the statements could be easily understood
by primary school-age children if well translated into the
cultural context. Moreover, the CRAFFT tool provided
estimates of the frequency, risk, and problematic alcohol
and substance use, and its effectiveness had been vali-
dated in various contexts [24].

The utilization of the CRAFFT tool in our study for pri-
mary school-age children is rooted in the tool’s ability to
capture early signs of substance-related risk. Our study
seeks to contribute valuable insights into the effective-
ness of the CRAFFT tool in identifying risk factors and
guiding intervention strategies for this specific age group.
In Uganda, many health workers in clinical practice do
not ask about alcohol use in children mainly because they
do not expect them to be taking it.

The aim of this study was to translate and adapt the
CRAFFT tool into the Lumasaaba language and evaluate
its psychometric properties in school-age children aged
6 to 13 years who were at risk for alcohol and other sub-
stance use disorders. It was part of the larger Child Alco-
hol Use Disorder (TREAT C-AUD) project in the Mbale
district, Eastern Uganda [33], that followed the detec-
tion of alcohol use by young children [4]. Specifically,
the study aimed to improve the tool’s ability to screen for
alcohol and other substances for this vulnerable popu-
lation in the Ugandan setting. In addition, the study is
answering the question “Can the CRAFFT tool be used in
children under 12 years?

Methods

Study design, aim, and setting

This sequential mixed-methods study employed both
qualitative and quantitative approaches and was con-
ducted in two phases. In the first phase, conducted in
Kampala and Mbale, we qualitatively translated and
adapted the clinician-administered CRAFFT tool ver-
sion 2.1 into Lumasaaba, the local language for Mbale
district in Eastern Uganda. This process involved engag-
ing in focus group discussions (FGDs) and conducting
in-depth interviews in collaboration with the authors
of the CRAFFT tool. Expert reviews and translations by
bilingual experts ensured linguistic clarity and cultural
relevance. Subsequently, pilot testing with the target pop-
ulation was conducted to assess the preliminary effec-
tiveness of the Lumasaaba adapted CRAFFT tool.

In the second phase, the CRAFFT tool, adapted to
Lumasaaba, was quantitatively validated against the Mini
International Neuropsychiatric Interview for Children
and Adolescents (MINI-KID) for diagnosing SUD in
Mbale district. This validation process involved a survey
to determine the diagnostic accuracy and optimal cut-
off score of the Lumasaaba CRAFFT tool in identifying
children aged 6 to 13 years at risk of SUD. Participants
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were randomly selected from schools stratified by owner-
ship, location, and size. The survey assessed the reliability
and validity of the Lumasaaba CRAFFT tool, including
comparisons to the MINI KID based on DSM-5 criteria,
which served as the gold standard for diagnosing SUD.
Data were collected between September 2019 and March
2021; the period was prolonged due to the country’s mul-
tiple lockdowns at the onset of the Covid-19 pandemic.

Rationale for age range selection

In addition to the detection of alcohol use among chil-
dren, we considered the primary school children age
range normally expected at 6 to 12 years but we added
another year in order to capture those who might start
school late. Therefore, the choice of the age range (6 to
13 years) for the target population is informed by a dual
consideration involving both the existing literature and
our study objectives. While a substantial portion of inter-
national literature primarily addresses adolescents and
older age groups concerning substance use, our study
aimed to bridge a critical gap by focusing on the primary
school-age population. This decision was influenced by
the lack of comprehensive research on children under the
age of 10, particularly in the context of substance use and
related risk factors.

Furthermore, the pre-COVID protocol inclusion of pri-
mary school-aged children was intentional, driven by our
objective to enhance awareness within school and health
systems regarding this often-understudied group. As the
largest school population, primary school children repre-
sent a crucial group for early intervention strategies and
the development of targeted preventive measures.

Mbale district hosted the TREAT-CAUD project (33),
which resulted from an earlier study that found clinically
significant alcohol use by children [4]. At the time of data
collection Mbale city was within the district and was cat-
egorized as urban while the town councils outside Mbale
town were categorized as peri-urban. According to the
Uganda National Bureau of Statistics, the population in
Mbale was projected to be over 604,100 inhabitants by
2021 [34]. The school attendance percentage was 87%
for boys and girls of primary school-age (6-12 years),
and about one in ten primary school-aged children
had never been to school. The dropout rate in primary
schools in Mbale district was estimated at 8% per year
[3]. Lumasaaba is the main language in Mbale but it
has three main dialects, namely Lubuya, Lududa, and
Ludadiri [35], of which Lubuya is the dialect that is most
used in primary schools for the school curriculum. We
decided to translate the CRAFFT tool into Lumasaaba
(Lubuya dialect) and validate it for the target population
of primary-school-age children (6 to 13 years) in Uganda.
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Ethical considerations

Ethical approval of the study protocol was obtained from
the Makerere University School of Medicine Higher
Degrees Research Ethics Committee (SOMREC # REC
REF 2018-095), UNCST # SS5103 and Research Council
of Norway West #107,632. Permission to translate and
evaluate the CRAFFT was obtained from the authors
of the CRAFFT tool [36]. In addition, permission to
conduct the study was supported by the Mbale district
administration and the head teachers of the respective
schools. Informed consent from parents and assent from
the child participants were also obtained. Teachers and
parents were provided with information on the purpose
of the study and our standard operating procedures had
provisions for child protection. We prioritized the well-
being and confidentiality of all participants throughout
our research process. While we could not disclose spe-
cific details about individual participants, we ensured
conditional confidentiality protocols were in place to pro-
tect the privacy of the participants who were identified
as being at risk of alcohol use disorder. In cases where
children scored high on the CRAFFT tool, the team lead
(with special training in child and adolescent psychiatry
and mental health, worked closely with their parents or
guardians to provide appropriate support and guidance.
This included offering reassurance, resources, referrals
to relevant healthcare professionals or support services,
and facilitating open communication between the par-
ents, and healthcare providers. Our study team remained
actively engaged with school communities throughout
the screening process, offering opportunities for dialogue
and addressing any concerns or questions that arose, and
providing guidance on how to support children who may
be at risk.

The CRAFFT substance use screening tool

The original CRAFFT tool is a 6-item, developmentally
appropriate clinical screening tool that was developed by
Knight et al. [28, 36, 37] to screen for substance-related
risks and problems in adolescents aged 12 to 18 years
in the United States. When administered in a primary
health care setting, the CRAFFT had good discriminative
properties for determining alcohol and other substance
use disorders in adolescents, with a high sensitivity (0.97)
and specificity (0.80) [37]. It can be used in two ways:
adolescents between the ages 12-18 years can com-
plete it themselves or it can be administered by a clini-
cian. In this study, we translated, adapted and validated
the clinician administered version 2.1 of the CRAFFT
tool. This version comprises two sections A and B. Sec-
tion A has three items to evaluate the frequency of use of
alcohol, marijuana, and other substances within the past
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12 months period. Section B comprises of the six items
(CRAFFT) that evaluate the risk (Car) and problem use
(Relax, Alone, Forget, Family/Friends, Trouble) [38]. If
the adolescent answers 0 for all the 3 frequency questions
in section A, the clinician asks only the “Car” question
and stops. If the adolescent has 1 or more scores for any
of the 3 frequency questions in section A, then the clini-
cian asks all the CRAFFT items in section B. Each “Yes”
response on the CRAFFT is scored 1, giving a total score
of 6. The adolescent is considered to be at low risk if there
is no use of alcohol, marijuana, or other drugs in the past
12 months and the “Car” question is negative. Medium
risk is when there is any past 12 months use plus a score
of 0 to 1 on the CRAFFT tool while the high risk is any
past 12 months use plus a score of 2 or higher.

The mnemonic of the CRAFFT (section B of the ques-
tionnaire) is as follows:

1. Have you ever ridden in a CAR driven by someone
who was high or had been using

Drugs or alcohol?

2. Do you ever use alcohol or drugs to RELAX, feel bet-
ter about yourself, or fit in?

3. Do you ever use drugs or alcohol when you are
ALONE?

4. Do you FORGET things you did while using drugs or
alcohol?

5. Does your FAMILY or FRIENDS ever tell you that
you should cut down your drinking or.drug use?

6. Have you ever gotten into TROUBLE while using
drugs or alcohol?

Phase 1 Translation and cultural adaptation

of the CRAFFT tool

Procedure

We translated and adapted the clinician administered
version of the CRAFFT screening tool following the
World Health Organization (WHO) guidelines for trans-
lation and adaption of instruments (40), and the sim-
plified version by Sousa, V. D. et al. [39]. The process
involved collaboration with the authors of the CRAFFT
tool 2.1 from the Center for Adolescent substance abuse
Research (CeASAR) [37].

An expert multidisciplinary committee comprising of
13 members was constituted (a child and adolescent psy-
chiatrist, 2 pediatricians, 2 clinical psychologists, 2 social
workers, 2 primary school teachers, 2 psychiatric clini-
cal officers, and 2 pediatric nurses). These reviewed the
idiomatic, semantic, cultural, and conceptual aspects of
the CRAFFT tool and assessed the statements for easy
comprehension of the items by Ugandan children ages
6 to 13 years. Forward translations of the CRAFFT tool
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from English to Lumasaaba language were conducted
by two independent bilingual translators whose native
language was Lumasaaba. The translated version was
back-translated to English by two different independent
translators. The back-translated version was reviewed by
the multidisciplinary expert committee together with the
translators, and the conciliated version was shared with
the authors of the CRAFFT tool to produce a prefinal
version. The prefinal version of the Lumasaaba CRAFFT
tool was then piloted among 47 primary-school-age
children aged 6 to 13 years considering age and gender
as well as rural, peri-urban, and urban areas. For each
statement in the CRAFFT tool, the participants were
asked to give their views on how they felt when asked the
question; what they thought the statement was asking
about; whether there were any words that were difficult
to understand or annoying; if the statement made them
feel like taking an alcoholic drink or use any other sub-
stances and if yes, how likely that they would do so. The
feedback from the children was reviewed by the commit-
tee in collaboration with the authors of the CRAFFT tool.
The proposed changes were applied to produce the final
Lumasaaba CRAFFT tool.

Results of the adaptation process

We found that the clinical officers and nurses had chal-
lenges interpreting the instructions for clinicians when
administering the CRAFFT tool. Therefore we added
statements overleaf to explain conditional confidential-
ity, the twelve months period and how to fill the boxes
in part A, and how to proceed to part B of the CRAFFT
tool.

During the pretest some children reported feeling bad
when they were asked about alcohol or other substances
yet they did not drink. To mitigate this emotional dis-
comfort, we incorporated an opening statement in the
Lumasaaba CRAFFT tool designed to prepare the child
for the forthcoming discussion. Following initial greet-
ings and self-introduction, the interviewer would explic-
itly state, "I want us to talk about alcohol, marijuana, and
other drugs." This statement aimed to establish a trans-
parent and non-threatening context for the conversation.
To further gauge the child’s comfort level, two YES-or-
NO questions were integrated into the introductory
phase. Specifically, the child was asked if they had ever
heard about alcohol and if they had friends who con-
sumed alcohol. If the responses to both questions were
negative (NO), the assessment would not proceed with
the detailed questioning on this topic, respecting the
child’s boundaries. Where we detected discomfort we re-
assured the children and further explained the purpose of
the study and conditional confidentiality.
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It is noteworthy that during these discussions, we
observed positive non-verbal cues from some children,
such as smiles or lip movement and many children had
no problems with the questions. While these expressions
may suggest a level of engagement or ease for some par-
ticipants, we acknowledge that individual reactions can
vary.

We found some idioms which were not familiar to chil-
dren in Uganda such as “vaping’, “K2’ “Spice’, and were
dropped. The words which children reported as difficult
such as “high’; “relax’, “trouble” were interpreted. Alco-
holic beverages and other substances that were easily
identified by children like “locally made beer’, “marijuana
cookies or sweets’, “gum’, “nail varnish’, “airplane/avia-
tion fuel” were added. The CAR question was revised and
substituted with Boda-Boda (bicycles, motorcycles and
scooters) as these were found relevant for this age group
in the Ugandan context, however the acronym CRAFFT
was maintained. Additional file 1 Table showing items
in the original CRAFFT tool, adjustments and the final
Lumasaaba version. After completing the translation
and adaptation of the clinician-administered CRAFFT
tool into Lumasaaba, the final version was shared with
the authors of the CRAFFT tool for review. The authors
reviewed the Lumasaaba version and provided their
approval, indicating that it met the necessary criteria for
acceptance. Additional file 2 The Lumasaaba version of
the clinician administered version of the CRAFFT tool.

Phase 2 Psychometric testing of the final
Lumasaaba CRAFFT tool
Participants and sampling
The target population was all school-age children (6
to 13 years old) residing in Mbale district. The source
population was all school-age children attending public
and private schools within Mbale district. A list of 176
schools in total was obtained from the planning unit of
Mbale district (January 2019). Schools were stratified by
ownership (public or private), by school categories as per
social economic status (deciles) i.e. rural, urban or peri-
urban, and school size. Deciles, from 1 to 10 roughly
indicate the socioeconomic characteristics of the fami-
lies in the school zone, were grouped into different levels:
rural (1 and 2), peri-urban (3 to 8), and urban (9 and 10).
Forty-six schools were selected using systematic sam-
pling without replacement for each decile band. Of the
forty-six head teachers contacted 38 accepted for their
schools to participate in the study.

The study sample was primary school children (grades
1 to 7) who were randomly selected from the thirty-eight
schools in Mbale district. The sample was determined
using ‘Yamane’s method [40]. The number of students/
pupils sampled from each stratum was proportional to
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the number of schools in each stratum. The selection of
study participants was achieved by computer-generated
random numbers using the class lists. This gave equal
probability for all participants for study enrollment.

The study participants were identified through their
schools, located either in rural, urban, or peri-urban
areas of the district. The inclusion criteria were: children
in the age group 6 to 13 years, studying in Mbale district,
in schools where the head teachers gave permission for
their schools to participate in the study, the parents gave
informed consent and the children themselves assented
to participate in the study. Children who self-reported
as ill at the time of data collection (number not known)
were excluded from the study.

With a level of precision at 5%, 400 participants was the
target sample size. To account for possible missing data
and to increase the power of this study to answer all the
objectives, the sample size was increased by 20% giving
a total of 480. We contacted all parents of the 480 sam-
pled children and all of them consented for their chil-
dren to participate in the study. However, at the time of
data collection due to delays following Covid 19 coun-
try lockdown, some participants were no longer eligible
to participate in the study, some children had turned
14 years, and other girls had dropped out of school due
to pregnancy, leaving a total of 470 participants. Addi-
tional file 3: Fig. S1 Flow diagram showing the sampling
of schools and study participants.

Data collection measures

The Lumasaaba version of the CRAFFT

The Lumasaaba CRAFFT requires that the clinician
introduces the topic of discussion and explains the mean-
ing of conditional confidentiality to the patient. The tool
also has two screening Yes/No questions asking about
whether the child has heard about alcohol and if they
have friends who drink alcohol. If the child the response
is NO to both questions then the clinician does not pro-
ceed with the entire interview.

Part A.

Part A requires the clinician to explain the meaning of
the 12 months period, before asking the frequency ques-
tions, and to record the number of days that the child
reports to have drunk alcohol or used marijuana or any
other substances during the past 12 months period. Part
B asks the risk and problem substance use questions
and requires the clinician to explain the meanings of the
words as indicated in the respective statements. At the
end of the questionnaire the is a foot note (* Any use of
alcohol or any drug whether or not they give any YES
answers is worrisome in younger children and indicates
need for further assessment.*) and maintaining the copy-
right for the author of the CRAFFT tool. Additional file 2
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The Lumasaaba version of the clinician administered ver-
sion of the CRAFFT tool.

The Mini International Neuropsychiatric Interview

for Children and Adolescents for DSM 5 (MINI KID)

The MINI KID, developed by Sheehan et al. [41], is a
structured clinical diagnostic interview that enables
researchers to make diagnoses of psychiatric disorders
in children and adolescents, including alcohol and other
substance use disorders, according to the DSM-5 [30].
The tool has various diagnostic questions for each mod-
ule, with two screening questions corresponding to the
main criteria for the specific DSM-5 disorders. The ques-
tions are designed in a way that makes them to be easily
understood by children and adolescents. If the screening
questions are negative, there is no need to ask for addi-
tional symptoms. In this way, the tool can be easily and
quickly administered by trained personnel. The authors
permits researchers to use paper copies of the tool for
use in nonprofit or publicly owned settings [41].

The MINI KID was validated and found to have good
psychometric properties for diagnosing child and adoles-
cent psychiatric disorders with the area under the curve
(AUC) (0.81-0.96, kappa=0.56-0.87) when compared
to the Schedule for Affective Disorders and Schizo-
phrenia for School-Age Children-Present and Lifetime
version (K-SADS-PL) . Although the psychometric prop-
erties of the MINI KID have not yet been determined in
Uganda, it has been used in various studies [42—44]. The
alcohol use disorder module in the MINI KID has screen-
ing questions to decide if a child or adolescent has had 3
or more drinks in a day, if they had 3 or more drinks in
3 h and if this happened 3 or more times in the past year.
The additional 11 symptoms are asked if the participant
responds with a “yes” to all the screening questions, for
the clinician to explore for alcohol use disorder in the
past 12 months and to determine its severity. For a diag-
nosis of alcohol use disorder (AUD), one has to meet two
or more of the eleven criteria during the same 12 months
period. The severity depends on the number of criteria
met, mild (2-3), moderate (4-5), and severe (6 or more).

For the substance use disorder (non-alcohol) module,
the clinician reads through a list of drugs or medicines.
The participant is expected to indicate if they have used
any of them more than one time in the past year either
to get high or change their mood. For a diagnosis of sub-
stance use disorder (non-alcohol), one has to meet 2 or
more of the 9 diagnostic criteria for use within the same
12 months period.

In this study, we utilized the alcohol use disorder and
substance use disorder modules of the MINI KID, which
is widely considered to be the gold standard for clinical
diagnosis of alcohol use disorder and other substance use
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disorders in children when administered by an experi-
enced clinician.

Data collection procedure

Prior to the day of data collection, parents of the selected
child participants were approached and invited with the
help of the respective school administration. The child
participants were subjected to semi structured clinical
interviews using a social demographic questionnaire, the
Lumasaaba version of CRAFFT tool and the MINI KID.
The assessments were conducted by experienced clini-
cians; JSN who is a psychiatrist with special training in
child and adolescent psychiatry, and IA and NM who are
experienced psychiatric clinical officers.

Effects of COVID-19

Following the country lockdown due to the COVID-19
pandemic, all schools in Uganda were closed in March
2020. This caused delays in data collection and affected
easy access to the children. This caused several chal-
lenges, such as extra costs of tracing pupils as some had
already moved from their homes, some could not be
traced as their parents had changed contact information,
and some girls had either married or become pregnant.
Furthermore, some previously trained research assis-
tants had already moved to other jobs. We recruited and
trained five additional research assistants and worked
with the schools to mobilize the pupils from their homes
by phone and by home visiting using people who knew
them. Finally, we collected data following standard pro-
cedures for COVID-19 infection prevention and control
set by the Uganda Ministry of Health and the Uganda
National Council for Science and Technology (UNCST).

Statistical analysis
Participants’ socio-demographic characteristics and the
diagnostic classifications were computed by calculat-
ing frequencies and percentages. Affirmative responses
to the CRAFFT questionnaire were described using fre-
quencies and percentages. Gender comparisons on the
affirmative responses to the CRAFFT tool were com-
puted using Fischer’s exact tests. A composite score was
generated as a summation of the 6-items of the CRAFFT
tool. Complete case analysis was considered during anal-
ysis. This included dropping the few observations that
were missing on the very important variables of interest.
Internal consistence of the Lumasaaba version of the
CRAFFT tool was assessed using Cronbach’s alpha coef-
ficient. Inter-item correlations for the 6 CRAFFT items
was evaluated using the Spearman correlation coeffi-
cient. The correlation coefficient was assessed between
the CRAFFT tool items and diagnostic classifications for
substance use on the alcohol and substance use disorder
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modules of the MINI KID using the spearman’s correla-
tion. Measurement of invariance analysis was not done
because the study was cross-sectional. Criterion validity
was done with the alcohol use disorder and substance use
disorder modules of the MINI KID as the Gold Standard.
Six cut-off points were generated from the 6 items of
the CRAFFT tool. For each cut-off point, sensitivity and
specificity analyses were done with the clinician adminis-
tered MINI KID as “the gold standard” The cut-off points
were 6 to represent each of the 6 items of the CRAFFT
tool. For each of the 6 screening questions, sensitivity
analysis was done until an optimal point was reached.
We analyzed the Lumasaaba CRAFFT test to deter-
mine the best score to diagnose SUDs in children. We
conducted receiver operating characteristic curves
analysis to determine the optimal cut-oft point for the
Lumasaaba CRAFFT test, its sensitivity, specificity, posi-
tive predictive value, and negative predictive value [45],
and compared to MINI KID at CRAFFT scores from 1 to
6. We calculated the Area Under Curve to measure the
accuracy of the Lumasaaba CRAFFT test and the 95%
confidence intervals to ensure reliability of our findings.

Results

Participant characteristics and substance use patterns

Of the 470 school children who participated in the study,
data for 10 (2.1%) participants was dropped due to miss-
ing on key variables leaving data from 460 participants
for the analysis. Participants were 56.5% (n=260) girls,
majority were Bagishu (Bamasaaba) (338, 73.8%). The
sample was divided according to age range 6 to 9 years
and 10 to 13 years. Over two-thirds 70.9% (n=320)
of the respondents were aged between 10 to 13 years,
the median (IQR) age was 11 (9 to 12) years, and 60%
(n=276) were in the lower primary school classes P1-P4.
More than half of the participants 65.4% (n=301) were
staying with both biological parents, while the rest stayed
with other relatives. All the participants had a religious
affiliation where the majority were Christians (Anglicans
(29.5%), Roman Catholics (14.8%), Pentecostals (18.6%),
Seventh Day Adventists (1.5%)), and the rest were
Muslims.

Majority of participants 86.9% (n=398) were enrolled
in government schools while 13.1% (n=62) were in pri-
vate schools. Regarding school location, 55.6% (n=256)
of the schools were situated in urban or peri-urban areas,
while 44.4% (n=204) hailed from rural settings. Family
structures varied, with 9.1% (n=42) residing with both
parents, 82.6% (n=380) with a single biological parent,
and 8.3% (n=38) with others. Parental education levels
exhibited a distribution across primary (51.3%, n=234),
secondary (28.1%, n=128), and tertiary (20.6%, n=94)
categories. In terms of the source of parents’ income,
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12.4% (n=57) were derived from formal employment,
76.9% (n=354) from informal employment, and 10.6%
(n=49) from other sources.

Table 1 shows the sociodemographic characteristics of
the participants and the frequency of alcohol use.

According to the CRAFFT tool, more than half of the
participants, 58.1% (n=268), had heard about alcohol
but had no friends using alcohol. Out of the total number
of participants who reported using alcohol and/or other
substances during the past 12 months period, a total of
118 (25.6%) reported using alcohol and/or other sub-
stances, 115 (25.0%) used alcohol only, 7 (1.5%) reported
using marijuana or other substances not alcohol, while
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3 (0.7%) reported using both alcohol and other sub-
stances. Table 1 shows the sociodemographic charac-
teristics of the participants and the frequency of alcohol
use (any affirmative response to the CARFFT in the last
12 months).

A total of 81 (17.6%) participants reported using alco-
hol or other substances but did not meet any criteria on
the AUD module of the MINI KID, which suggests that
they were experiencing problem use. Out of those who
fulfilled the criteria for any AUD 32 (7.5%), 18 (4.0%) had
mild, 4 (0.9%) had moderate, and 10 (2.3%) had severe
AUD. Among the seven children who reported using
substances other than alcohol, none met the criteria for

Table 1 Sociodemographic characteristics of the participants and frequency of alcohol use in the past 12 months identified by the

Lumasaaba CRAFFT tool
Factor Numbers of participants, N=460 (%) Frequency of alcohol use
Lumasaaba CRAFFT
N=115 (%) 95% Confidence
interval of the
proportions

Sex

Boys 200 (43.5) 49 (42.6) (38.9:48.1)

Girls 260 (56.5) 66 (57.4) (51.8:61.1)
Age

6 to 9 years 131(29.1) 22 (19.6) (16.3:22.1)

10 to 13 years 320 (70.9) 90 (80.4) (76.9:84.1)
Class level

P1-P4 276 (60.0) 69 (60.0) (56.1:64.1)

pP6—P7 184 (40.0) 46 (40.0) (36.1:43.9)
Religion

Christian 295 (64.4) 100 (87.7) (84.3:90.2)

Moslem 163 (35.6) 14 (12.3) (10.3:14.3)
School ownership

Government 398 (86.9) 109 (94.8) (91.5:97.6)

Private 62 (13.1) 6(5.2) (2.1:8.2)
School location

Urban/Peri-Urban 256 (55.6) 48 (41.7) (38.7:44.7)

Rural 204 (44.4) 67 (58.3) (55.3:61.4)
Family (who child stays with)

Both parents 42(9.1) 22(19.1) (15.1:23.2)

Single biological parent 380 (82.6) 85 (73.9) (70.9:77.8)

Other 38(8.3) 8(6.9) (5.8:8.1)
Parents education

Primary 234 (51.3) 70 (60.9) (56.1:64.2)

Secondary 128 (28.1) 31(26.9) (22.9:294)

Tertiary 94 (20.6) 14(12.2) (9.6:15.3)
Parents’source of income

Formal employment 57 (124) 10(8.7) (64:10.3)

Informal employment 354 (76.9) 95 (82.6) (80.6: 84.6)

Others 49 (10.6) 10 (8.7) (6.7:10.7)
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SUD as defined by the MIN KID substance use (non-
alcohol) module.

Of those who met the criteria for any alcohol or sub-
stance use, 25 (17.0%) were in the age group 6-9 years,
while 90 (28.1%) were in the 10-to-13-year age category,
girls were 66 (57.4%). Ten respondents (2.2%), had an
affirmative response to the “Car” question. Of those hav-
ing used alcohol or other substances in the past twelve
months (n=118), 40% (n=48) gave affirmative responses
to drinking alcohol or using other drugs to relax, 15.8%
(n=19) had drunk when they were alone, 9.3% (n=23)
reported to have forgotten things they did while being
drunk, 26.9% (n=32) reported having been advised by
family or friends to stop drinking alcohol, while 12.7%
(n=15) had been in trouble because of drinking alcohol
or using other drugs. It should be noted that a partici-
pant would give affirmative responses to more than one
CRAFFT item.

Internal consistency reliability of the CRAFFT tool

Cronbach’s alpha for the 6-item Lumasaaba version of
the CRAFFT in this sample was 0.86. Spearman’s correla-
tion coefficient indicated a moderate positive inter-item
correlation among the 6 items of the CRAFFT tool. The
“Car” question and “Relax” items were least correlated

Table 2 Lumasaaba version of the CRAFFT: inter-item correlation
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while “Relax, Alone, Forget, Family, and Trouble were
most inter-correlated (Table 2).

Criterion validity of the CRAFFT tool
The CRAFFT score correlated strongly with the MINI
KID diagnostic classification (Spearman’s rho 0.62;
p-value <0.001).

Table 3 shows the sensitivity and specificity of the
CRAFFT tool at different cut-off points in detecting sub-
stance use disorder compared to MINI KID.

Optimal CRAFFT cut point

Receiver operating characteristic curves (ROCs) are
presented in Fig. 1. The curves plot sensitivity against
1-specificity, such that the area under the curve is a
measure of the CRAFFT tools screening accuracy.
The optimal cut-point was selected based on the max-
imum product of sensitivity and specificity. At cut
point 1, sensitivity was 0.91 while specificity was 0.92
giving a product of 0.84. The area under the curve for
detecting alcohol or other substance use disorders was
almost similar for boys (0.91) and girls (0.92). Using a
cut-off score of 1, there was a consistent reduction in
AUC with increasing age (Table 4). The CRAFFT had
good discriminatory power for subjects with alcohol

Car Relax Alone Forget Family Trouble
Car 1.00
Relax 0.13 1.00
Alone 0.18 043° 1.00
Forget 0.14 047° 033° 1.00
Family 0.21 0.58° 033° 0.48° 1.00
Trouble 0.21 047° 040° 0.52° 0.52° 1.00

2 A Significant pairwise correlation at a 5% level of significance. Spearman rho, 0.84:p < 0.001

Spearman’s rho coefficient was used to determine the extent to which items on the scale are assessing the same content. It was used to provide an assessment of item
redundancy on the scale. The results showed moderate correlations between each other

Table 3 Sensitivity, Specificity, Positive and Negative Predictive Values of the Lumasaaba version of the CRAFFT tool

CRAFFT Score Sensitivity Specificity Predictive values % of cases correctly AUC (95%Cl)
classified
Positive Negative
>1 0.91 0.92 047 0.99 0.92 0.92 (0.86;0.97)
>2 0.75 0.96 0.60 0.98 0.94 0.87(0.78;0.93)
>3 0.53 0.98 0.72 0.96 0.95 0.76 (0.69; 0.86)
>4 0.34 0.99 0.78 0.95 0.94 0.67 (0.58;0.75)
>5 0.15 0.99 0.83 093 0.94 0.58 (0.51;0.64)
6 0.03 1 1 093 093 0.52 (0:48;0.54)

Asterisk (*) indicates the optimal cut point. (i.e. the maximum product of sensitivity and specificity, and different cut-off points in identifying any alcohol or other
substance use disorder ascertained by the MINI KID. The cut-off score for the CRAFFT tool was found to be > 1 with a sensitivity, specificity, and percentage correctly

classified of 0.91, 0.92, and 0.92 respectively
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Table 4 Psychometric properties of the CRAFFT tool (Overall, Sex and Age)

Overall Sensitivity (%) Specificity (%) PPV (%) NPV (%) ROC curve
90.6 92.3 47.5 99.2 91.4
Sex
Boys 86.7 94.9 59.1 98.8 90.8
Girls 94.1 90.2 41.0 95 92.1
Age (years)
6to7 100 97.1 50 100 98.6
8109 100 954 20 100 97.7
10to 11 100 90.8 421 100 954
121013 864 90.1 543 979 88.2

or substance use disorders (n=29) as confirmed by the
MINI KID (N =446), with an area undercurve of 0.91.
"Optimal cut-off" is the value for which the point on
the ROC curve has the minimum distance to the upper
left corner (where sensitivity =1 and specificity=1). By

Pythagoras’ theorem this distance is sqrt (1-sensitivity)
2+ (1-specificity) ?)

Receiver operating characteristic (ROC) curve at dif-
ferent cut-off points of the Lumasaaba version of the
CRAFFT substance abuse screening tool for detection
of alcohol or other substance use disorders among pri-
mary school-age children in eastern Uganda.
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Discussion

This study represents the first known attempt to validate
the CRAFFT tool in a community sample of primary
school-age children (6 to 13 years). The findings provide
evidence to support the reliability of the Lumasaaba ver-
sion of the CRAFFT for identifying substance use risk
and problem use among children. In our study, a cut-off
score of 1 or higher demonstrated optimal sensitivity and
specificity for screening substance use risk and disorders
in primary school-aged children in Uganda.

Substance use disorders among children and adoles-
cents often go unnoticed, leading to limited access to care
and treatment [22]. Early initiation of alcohol use has
been linked to an increased risk of developing alcohol use
disorders and other health-related complications later in
life [46]. Timely identification of substance use, includ-
ing alcohol, among school-aged children can play a vital
role in primary health care to prevent the development
of substance use and identify the need for brief interven-
tions [47]. Given the limited resources in most LMICs,
such as Uganda, task shifting may be necessary to address
this issue [48]. Therefore, early identification of substance
use among school-aged children could be especially ben-
eficial in LMICs to improve the quality of life for affected
children and their families, and the prevention of sub-
stance use disorders, which can be challenging and costly
to treat later in life.

The CRAFFT tool was initially validated among
14-18-year-old clinic-attending patients in the United
States [36], and subsequently validated among adoles-
cents in various settings [37, 49]. The tool was validated
for use among 12—18 year-olds in Germany [50], and the
same age group for the Korean and Spanish versions [51,
52], while the Nigeria version included 13 to 17-year-old
adolescents [53]. Across all these studies, the CRAFFT
tool demonstrated good performance as a screening tool
for alcohol and other substances among adolescents in
different cultural and societal settings [29].

Our study found that the CRAFFT tool performed well
in screening for substance risk and problem use among
children aged 6 to 13 years, with better performance
observed in younger children compared to older chil-
dren. This finding is supported by a consistent decrease
in diagnostic accuracy, as measured by the area under the
curve (AUC), with increasing age. The AUC is a widely
used measure of the overall diagnostic accuracy of a
screening tool, with values closer to one indicating higher
accuracy [54]. Therefore, our study provides evidence for
the potential usefulness of the CRAFFT tool in identify-
ing substance use risk and problem use in children aged
6 to 13 years. Although our study provides evidence for
the potential usefulness of the CRAFFT tool in accurately
identifying substance use among young children, it is

Page 11 of 14

important to note that our findings have not been com-
pared to those of previous studies as we did not find any
validation studies of the CRAFFT tool among children
aged 6 to 13 years.

In terms of sex, our study found no significant differ-
ences in the performance of the CRAFFT tool in iden-
tifying substance use risk and problem use among boys
and girls. This is consistent with previous studies that
have validated the tool among adolescents of both sexes
[28, 37, 50-52]. This implies that the CRAFFT tool is
not biased towards one gender and is equally effective in
identifying substance use problems among all children,
regardless of their sex.

Our study found that the Lumasaaba version of the
CRAFFT tool has good internal consistency reliability
for screening substance use among Ugandan primary
school-aged children, with a Cronbach’s alpha of 0.86.
This is consistent with previous studies, which have
reported Cronbach’s alpha values ranging from 0.65 to
0.86 for the CRAFFT tool [29]. Recent studies on the
Spanish and Nigerian versions of the tool found similar
reliability with Cronbach’s alpha values of 0.75 and 0.85,
respectively [52, 53]. Overall, these findings support the
use of the Lumasaaba CRAFFT tool as a reliable screen-
ing tool for substance use among Ugandan school-aged
children population.

The optimal cut-off score for the CRAFFT tool in
screening for substance use was found to be 1 or higher
in this study, with sensitivity and specificity values of 0.91
and 0.92 respectively. This indicates that the tool accu-
rately identified those with and without alcohol or other
substance use disorders 91% and 92% of the time, respec-
tively. Similar results were observed in the Singapore
version for the multiethnic Asian population of young
males [55]. However, other studies have suggested dif-
ferent cut-off scores for different settings and age groups
ranging from one or more to two or more [52, 56]. Given
the young age group in our study and the importance
of child safety, we recommend using a cut-off score of 1
or higher to prevent missing an opportunity to detect a
child at risk of substance use or disorder. Any child with
a positive response to any of the CRAFFT items should
undergo further clinical assessment for prevention and
early intervention.

Utility

Our study indicates the potential value of the CRAFFT
tool for healthcare providers in identifying at-risk chil-
dren and implementing interventions in the studied
region of Uganda. While the study focused on a spe-
cific region in Uganda, it is crucial to acknowledge the
need for caution in generalizing the results to the entire
country. However, on the whole, alcohol consumption
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in Uganda is quite worrying [5, 6, 57]. As such, use of
a simple tool like the one we have adapted would be
a great resource and strength in the identification of
affected children. We recognize the importance of
conducting further studies across diverse regions to
enhance the external validity of our findings.

Strengths and limitations

The study is the first to validate the CRAFFT tool
among school-aged children, which is a significant
contribution to the literature. The study used a gold
standard diagnostic tool, the MINI KID, to compare the
CRAFFT scores, which increases the reliability of the
findings. The sample size of 460 participants enhanced
the statistical power of the analysis, and the structured
clinical interviews were held by experienced psychia-
trists and clinical officers, which enhanced the validity
of the data. However, this study has some limitations
that warrant consideration when interpreting the find-
ings. Firstly, we only included school-attending children
in the sample. This may have resulted in the exclusion
of primary school-aged children who are not enrolled
in formal education systems, thereby potentially limit-
ing the generalizability of our findings to the broader
population of primary school-aged children in the
area. However, Uganda has a universal primary educa-
tion policy and most (91%) of the primary school-age
children in the region attend school [3, 58]. Secondly,
data was collected using interviews and questionnaires
which might have introduced recall and social-desira-
bility bias [59]. Furthermore, the study was cross-sec-
tional and test—retest reliability was not assessed. Even
though the psychometric properties of the MINI KID
had not been assessed in Uganda, this instrument has
been used in numerous studies targeting child and ado-
lescent mental disorders in other contexts [42, 43]. In
particular, it was validated and found to be useful in
specialized child and adolescent psychiatric outpatient
diagnostic processes in a Nordic (Sweden) context [60].
Finally, while strategic measures, such as incorporating
an opening statement designed to prepare the child for
the forthcoming discussion, and utilizing YES-or-NO
questions in the Lumasaaba CRAFFT tool, aim to cre-
ate a considerate approach in addressing the sensitiv-
ity of discussing alcohol and drugs among children, it
is recognized that these efforts may not entirely elimi-
nate discomfort. Nevertheless, these methods contrib-
ute to identifying children at risk of substance use early
in the assessment process for timely intervention and
support. It is worth noting that further research may
be necessary to assess the validity of the Lumasaaba
CRAFFT for use with older adolescents.
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Conclusion

Our study found that the Lumasaaba version of the clini-
cian-administered CRAFFT tool is useful for identifying
school-age children at risk of substance use, with suf-
ficient sensitivity and specificity. The CRAFFT tool can
be implemented in health and school settings to improve
the identification of high-risk children and to refer them
for further assessments and care. We recommend that
the Lumasaaba CRAFFT tool be translated into other
languages to enable screening for alcohol and substance
abuse in other regions of the country. The use of the
CRAFFT tool could also improve the generation of data
on the burden of alcohol and substance use in school-
age children, which can inform better planning for pre-
vention and treatment interventions. The findings may
guide further research, and early intervention strategies
for school-age populations in low- and middle-income
countries, where substance use is a growing public health
concern.
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