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Abstract

Background: With growing global recognition of the need to address mental health, a key 

challenge is determining who needs mental health services. Most self-report screening tools were 

developed in English-speaking high-income settings, and this cultural milieu influences the types 

and content of items, the manner in which items are asked, and the options for responding to 

items. Approaches have been developed for transcultural translation and validation. However, 

these approaches are typically applied in one language at a time, which is of limited utility in 

linguistically diverse settings.

Methods: To address challenges in cross-cultural validation, we undertook a unique process 

of simultaneously validating tools in two languages in Nigeria. Through this dual-language 

validation, we explored how cultural and contextual differences may influence what is considered 

valid for a mental health tool. We validated the Depression Self Rating Scale, Child PTSD 

Symptom Scale (CPSS), and Disruptive Behavior Disorders Rating Scale with a community 

sample of 330 adolescents aged 12–17. Validity was assessed in Hausa and Pidgin, two languages 

commonly spoken in Nigeria. Clinical psychologists used the Kiddie-Schedule for Affective 

Disorders and Schizophrenia to establish caseness.
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Results: Most items had good discriminant validity, except on the CPSS, on which only 8 of 

17 items discriminated by caseness. Findings indicate the influence of culture (e.g., linguistic 

differences in translatability of items) and context (e.g., items that reflect experiences of hunger or 

foodborne illness; different PTSD caseness by language might reflect differential trauma exposure 

between populations). We also identified items that operated differently between languages.

Conclusion: We identified shortcomings in cross-cultural validation procedures with regard to 

determining whether language, context, or or other differences influence performance of items. 

For future validation efforts, we recommend systematically collecting information on context and 

stressful/traumatic exposures as a way to contextualize interpretation of the validity findings.

Acronyms: Depression Self Rating Scale (DSRS), Child PTSD Symptom Scale (CPSS), 

Disruptive Behavior Disorders Rating Scale (DBDRS), Oppositional Defiant Disorder (ODD), 

Conduct Disorder (CD), Area Under the Curve (AUC), Diagnostic Odds Ratio (DOR), Low- and 

Middle-Income Countries (LMICs), Posttraumatic Stress Disorder (PTSD).
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1. Introduction

As low- and middle-income countries (LMICs) continue to expand mental healthcare 

availability, screening tools are an essential resource for identifying who is in need of 

care. Particularly in humanitarian contexts, screening tools are an important time-saving 

resource (Lai et al., 2016). Typically, screening tools are intended for detection and referral 

efforts, to be followed up with diagnostic evaluation. However, due to the extremely limited 

number of mental health specialists in many LMIC settings, screening tools have become 

de facto diagnostic tools (Reynolds and Patel, 2017). This makes it even more essential to 

ensure validity of such tools. Generally, mental health screening tools have good sensitivity 

(identifying most or all of those in need of care) but lower specificity (categorizing many 

non-cases as being in need of care; Mitchell and Coyne, 2007). This reduces efficient and 

targeted use of resources and can reduce apparent effectiveness of interventions (Kohrt and 

Kaiser, 2021).

1.1. Cultural adaptation and validation

There is increasing recognition of the importance of cultural adaptation as part of the 

screening tool validation process. Systematic reviews of studies in LMICs found that 

tools that were locally adapted performed better in validation studies than those that 

were not adapted (Ali et al., 2016) and that brief screening tools are as accurate as 

long ones (Akena et al., 2012). Processes for cultural adaptation extend beyond simple 

translation/back-translation procedures to include annotated translations from multiple lay 

and professional individuals, qualitative research such as focus group discussions within the 

target population, and cognitive interviewing procedures (Kaiser et al., 2013; van Ommeren 

et al., 1999). Some studies also include ethnographic or qualitative methods to identify 

meaningful mental illness symptoms that are missed by existing screening tools (Kaiser et 
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al., 2013; Kohrt et al., 2016; Weaver & Kaiser, 2015). The “gold standard” for validating 

screening tools is clinician diagnosis, although alternative approaches have been tested, 

such as key informant judgment regarding distress or using interviews by non-clinicians to 

facilitate evaluation by clinicians at a distance (Bolton, 2001; Watson et al., 2019).

One of the major challenges that is yet to be addressed is how to approach adapting 

and validating screening tools in places that have wide ethnic and linguistic diversity like 

Nigeria. Globally, when efforts are made to validate mental health screening instruments, it 

is typically in one language or is conducted independently in multiple languages that might 

be spoken in a single setting (Ali et al., 2016). For example, in Nigeria, past research to 

validate and test screening tools has either been conducted in English or has focused on 

Yoruba-speaking populations in the southwest of the country (e.g., Adewuya et al., 2007; 

Omigbodun et al., 1996). Focus on a single language within a linguistically diverse setting 

undermines efforts to achieve equity in access to mental health-care. At the same time, 

validating screening tools in multiple languages independently raises the risk that screening 

tools – and their resulting insight regarding referral needs or program effectiveness – might 

produce different results in different languages within the same setting.

Simultaneous adaptation and validation of screening tools in multiple languages addresses 

these challenges. However, there is a need to establish procedures for dual-language 

validation (Kaiser et al. 2019). This raises important questions regarding what validation 

accomplishes – and how it will subsequently be affected by considering multiple ethnic and 

linguistic sub-populations simultaneously. Researchers often frame adaptation and validation 

procedures as focused on capturing culture: the language, meanings, or experiences in 

relation to mental health that are specific to a cultural group (Bolton, 2001; Weaver & 

Kaiser, 2015). This is important because the terms used to express an experience differ 

between groups, and the same term may even have different interpretations across groups. 

Thus, culture shapes the meaning ascribed to particular terms, which influences their 

endorsement and association with psychological distress or mental illness. For example, 

cross-cultural research has found that somatic symptoms are salient to mental health in many 

global settings, i.e., the cultural significance of particular physical complaints is associated 

with psychological distress or mental illness (Keys et al., 2012; Kleinman, 1977; Ryder et 

al., 2008; Simon et al., 1999).

At the same time, the specific adaptations that are made often reflect context as much 

as culture. Although there is a wide range of definitions of context, for our purpose we 

focus on the ecological and structural conditions of available resources and exposure to 

stressors – for example, the context of a refugee camp or of food insecurity. Culture will 

influence how forced displacement, war, and famine are experienced, but these material 

realities cannot be attributed to ‘culture.’ In relation to screening tools, it is common to find 

that items like stomach aches have poor discriminant validity, which is typically interpreted 

to reflect the non-specificity of such items in contexts with a high burden of parasites and 

gastrointestinal infections (Kaiser et al., 2019; Kohrt et al., 2011; Watson et al., 2019). This 

is because in this context, gastrointestinal distress is common throughout the population and 

therefore does discriminate between those who do and do not have a mental illness. Thus, 
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culture and/or context can lead to differences in the significance of somatic complaints for 

discriminating experience of psychological distress or mental illness.

Consideration of what adaptation and validation procedures accomplish become particularly 

relevant when conducting dual-language validation. We cannot assume that language is the 

only relevant variable; sub-populations that differ in primary language might also differ in 

levels of poverty, cultural history, cultural concepts of distress, trauma exposures, or other 

factors. In some ways, dual-language validation raises challenges in regards to handling 

such across-group differences. At the same time, dual-language validation presents an 

opportunity: to begin to tease apart which differences arising from adaptation and validation 

procedures reflect linguistic and cultural differences versus contextual differences.

1.2. Mental health in Nigeria

Nigeria is the largest African country by population (over 180 million), with half of the 

population under the age of 25. There are an estimated 17.5 million orphans and vulnerable 

children in Nigeria, many due to HIV/AIDS (Uneze, 2010). There is widespread recognition 

that there are enduring psychological effects of AIDS-orphanhood, such as greater rates of 

depression, anxiety, and post-traumatic stress disorder (PTSD) when compared with other 

orphans and non-orphans (Cluver et al., 2012; Doku, 2012). On top of a general environment 

of precarity and insecurity has been added the violence, turmoil, and instability caused 

by the Boko Haram insurgency. Responsible for tens of thousands killed and millions 

displaced since 2009, Boko Haram was at one point considered the world’s deadliest 

terror organization (IEP, 2015). In part due to the impact of these events, there has been 

an increase in adverse childhood outcomes, unsurprisingly including poor mental health 

outcomes (Atilola, 2012; Omigbodun et al., 2008).

Although population-level estimates do not exist regarding adolescent mental disorders 

in Nigeria, existing data suggest a high level of treatment need. Studies of children and 

adolescents in Nigeria using non-representative samples found that 15–20% of children 

had a current psychiatric disorder, with the majority of these being emotional or conduct 

disorders (Abiodun, 1992; Omigbodun et al., 1996). These rates are higher than those seen 

among adults in Nigeria (Adewuya et al., 2018; Gureje et al., 2006). Studies from other 

sub-Saharan African countries yield similar prevalence estimates of child mental health 

disorders (Cortina et al., 2012). Significantly, a study of school-based adolescents found that 

23% experienced suicidal ideation in the past year, and 12% had attempted suicide – rates 

among the highest reported in any country (Omigbodun et al. 2008). Despite the greater 

need among children and adolescents, this population tends to receive less attention in terms 

of mental health policies, programs, and efforts to validate screening tools for use in the 

general population and in the midst of humanitarian emergencies.

Currently, there is a shortage of effective mental health assessment tools for use in Nigeria. 

In particular, there remains a significant need to validate adolescent assessments. Across 

LMICs, children and adolescents are underrepresented in validation studies for common 

mental disorder screeners, and there are scarce validation studies for PTSD screeners (e.g., 

Murray et al., 2011; Ventevogel et al., 2014).
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1.3. Aims

This study describes a process for validating screening tools in multiple languages 

simultaneously, which is a significant gap in global mental health literature. In order 

to have the largest public health impact, we focus on Hausa and Pidgin, two languages 

commonly spoken by adolescents affected by the Boko Haram crisis. Our primary aim is 

to simultaneously validate screening tools across languages and produce tools that are brief, 

easy-to-use, and can be implemented by community-level stakeholders such as community 

health extension workers. A secondary aim was to explore how cultural and contextual 

factors influence validation processes, in order to inform broader research methods for 

cross-cultural validation. The overall goal is to support current and future interventions 

linking adolescents to mental healthcare, and ultimately to reduce the impact of mental 

health conditions among vulnerable adolescents. In this study, we focus on depression, 

posttraumatic stress disorder (PTSD), and behavioral disorders, which are expected to be 

the most prevalent and burdensome disorders among children and adolescents in Nigeria, 

particularly those most affected by Boko Haram.

2. Methods

2.1. Setting

Abuja, the capital of Nigeria, is a planned city intentionally situated at the central point 

of many ethnic and religious groups. We conducted this study in the linguistically diverse 

Federal Capital Territory with the aim of producing tools that can be used in various 

parts of the country. Among the dozens of ethnic groups in Nigeria, Hausa is the largest, 

constituting approximately 25% of the population. Hausa are largely concentrated in the 

north, where Boko Haram’s impact is greatest (Agbiboa, 2014). In addition, there are large 

populations of Hausa-speaking communities in Abuja who were displaced by the violence 

between the government and Boko Haram in the northeast (Adewale, 2016). English is the 

national language, though more often individuals speak a West African Pidgin that combines 

English terms and grammar with terms and grammar from local West African languages. 

Hausa is spoken by approximately 48 million people in Nigeria and Pidgin by 30 million, 

making them two of the most common languages in Africa’s largest country (Simons and 

Fennig, 2018). Therefore, by selecting Hausa and Pidgin as the languages of focus for 

this study, we anticipate the widest potential public health impact. While most Hausa also 

speak Pidgin because it is used to communicate across groups, there was minimal overlap 

between the Hausa speaking communities/respondents and the West African Pidgin speaking 

communities in our study.

Despite recent increased interest in mental health within Nigeria’s policy arena, mental 

health services remain limited. Recourse to them is typically delayed, often following 

multiple attempts of care-seeking to community-based providers such as traditional healers 

(Abdulmalik & Sale, 2012; Abiodun, 1995; Gureje et al., 1995; Agara & Makanjuola, 

2006). In line with World Health Organization (WHO) recommendations, Nigeria’s 2013 

National Mental Health Policy recommends task-shifting mental healthcare to non-specialist 

providers in primary care settings. The success of these programs relies on patients 

presenting to primary care settings, which can be limited by factors like stigma (Gureje 
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et al., 2015). Therefore, scholars advocate engaging with local and community-based 

stakeholders to facilitate linkage of vulnerable individuals to needed mental health services 

(Abdulmalik et al., 2016; Iheanacho et al., 2015).

This project was conducted by the Gede Foundation and was embedded within the 

Sustainable Mechanisms for Improving Livelihoods and Household Empowerment (SMILE) 

program. The SMILE consortium is a cooperative agreement between Catholic Relief 

Services and the U.S. Agency for International Development, designed to scale-up care and 

support services for orphans and vulnerable children in four Nigerian states plus the Federal 

Capital Territory. The program’s primary focus areas are household economic strengthening, 

nutrition, and HIV services. The project described here represents the first step toward 

incorporating a community-based mental health component into the SMILE program. This 

study was conducted in nine selected communities from three Area Councils in the Federal 

Capital Territory where the SMILE program is implemented. These represent particularly 

vulnerable communities selected for implementation of the SMILE program due to a high 

burden of socio-economic and health problems, including poverty, malnutrition, and HIV 

infection.

2.2. Instruments

All scales were originally developed in North America or the UK. The Depression Self 

Rating Scale (DSRS) is an 18-item self-report measure for children and adolescents 

(Birleson, 1981). The Child PTSD Symptom Scale (CPSS) was developed as a child 

version of the Posttraumatic Diagnostic Scale (Foa et al., 1997). The CPSS has 17 items 

that correspond to PTSD diagnostic criteria in the Diagnostic and Statistical Manual of 

Mental Disorders (DSM IV; American Psychiatric Association, 2000). The Disruptive 

Behavior Disorders Rating Scale (DBDRS) is a 45-item measure corresponding to DSM 

diagnostic criteria for attention-deficit/hyperactivity disorder (ADHD), oppositional-defiant 

disorder (ODD), and conduct disorder (CD) (Pelham et al., 1992). Due to the length of the 

measure, we removed the subscales for inattention and hyperactivity-impulsivity, retaining 

items relevant to oppositional defiance and conduct disorder. Additionally, the DBDRS was 

designed to be proxy-administered (by parent or teacher), so we adapted it to be a self-report 

measure.

In a previous study (Kaiser et al., 2019), we applied an established, systematic process for 

culturally adapting the selected mental health screening instruments (van Ommeren et al., 

1999) that had been modified for use with children and adolescents (Kohrt et al., 2011). 

We elicited a series of initial translations by trilingual lay and professional individuals. We 

then conducted focus group discussions (FGDs, n = 24) with adolescents to discuss each 

screening tool item individually. At each stage, translated items were considered in terms of 

comprehensibility, acceptability, relevance, and completeness. This process aimed to assess 

equivalence of adapted items to the original English version, in terms of semantic, content, 

technical, criterion, and conceptual equivalence (van Ommeren et al., 1999).

First, each instrument was translated into Hausa and Pidgin by local researchers not 

affiliated with this project. In addition to translations, they commented on equivalence 

of each item (comprehensibility, etc.). Each translation was then reviewed by a team of 
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four local psychologists, who suggested alternate translations and likewise commented on 

equivalence. Items were then back-translated to check for completeness, and feedback from 

translators was used to improve each item. Finally, items were discussed by adolescents in 

FGDs, stratified by gender, age (12–14/15–17), and language (Hausa/Pidgin). Each FGD 

reviewed items from one assessment instrument in one language (Hausa/Pidgin). Rather than 

comparing items to the original English wording, these FGDs asked adolescents to describe 

each item and to comment on comprehensibility, acceptability, and relevance.

After completion of FGDs, items were again back-translated, reviewed, and further adjusted 

for clarity. Adapted versions of the screening tools were piloted (n = 25) in both Hausa and 

Pidgin with male and female adolescents between 12 and 17 years. Cognitive interviewing 

was used, in which participants were asked to respond to each item and then describe their 

decision-making process (‘Why did you give that response?’, ‘How did you understand 

that question?’). The purpose of the cognitive interviewing task was to have participants 

verbalize their interpretation of items in order to identify any items that seemed to be 

interpreted differently than intended. Following pilot testing, additional adjustments were 

made to items as needed to improve comprehensibility.

The Translation Monitoring Form (van Ommeren et al., 1999) was used to track adjustments 

to item translations at each stage of data collection. FGD transcripts were reviewed to 

identify explicitly stated problems with items, as well as implied problems (e.g., participant 

giving an example that did not match the item’s intended meaning, suggesting that it 

was not well understood). Notes regarding potential problems with items and how they 

were addressed were incorporated into the Translation Monitoring Form. Finally, the Form 

included notes regarding assessments of equivalence at each stage.

Each item was closely examined using the Translation Monitoring Form in both Hausa and 

Pidgin. Items were adjusted to address any challenges raised throughout data collection, 

with emphasis on comprehensibility and incorporating specific language suggested by FGD 

participants wherever possible. Efforts were made to keep items as similar as possible in 

Hausa and Pidgin. The main reasons for adaptation were items that were conceptually 

difficult for adolescents to understand, conceptually non-equivalent across languages, 

considered unacceptable to discuss, or stigmatizing (Kaiser et al., 2019).

2.3. Data collection

The culturally adapted screening tools were validated in a community sample of 330 

adolescents, aged 12–17, between January–August 2017. Adolescents were recruited by 

community volunteers, who were instructed to identify adolescents who were either (a) 

likely experiencing mental, emotional, or behavioral disorder or (b) were mentally healthy. 

This is similar to processes used in global mental health validation studies among adults 

and youth (Betancourt et al., 2009; Watson et al., 2019). In order to identify adolescents 

likely experiencing mental ill-health, community volunteers were given a list of criteria that 

roughly matched broad categories in the screening tools (e.g., no energy, easily angered, 

bullying), as well as risk factors (e.g., getting into fights, academic disruptions) that have 

been predictive of depression among adolescents in other settings in Nigeria (Brathwaite et 

al., 2020).
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The adolescents first completed screening tools with a trained, trilingual (Hausa, Pidgin, 

English) research assistant. Participants verbally completed each of the 3 screening tools 

in their choice of language (see Appendix A for screening tool versions following cultural 

adaptation). Research assistants had undergone two weeks of training in project objectives, 

quantitative methods, survey data collection, and research ethics. The training included 

in-depth discussion of each item on the screening tools, supervised practice completing the 

screening tools, and independent practice with debriefing and feedback. This ensured that all 

enumerators understood the purpose and process for completing screening tools (e.g., asking 

items exactly as written) and that they all delivered tools in the exact same way.

Participants were then assessed by one of three Nigerian clinical psychologists, who were 

blind to results of the screening tools. Clinicians were fluent in Hausa and Pidgin. Clinical 

assessment was based on the Kiddie-Schedule for Affective Disorders and Schizophrenia 

(K-SADS) (Kaufman et al., 1997). The K-SADS is a child and adolescent version of the 

adult Schedule for Affective Disorders and Schizophrenia (Endicott and Spitzer, 1978). It is 

a semi-structured diagnostic interview that allows trained interviewers to score children and 

adolescents on DSM diagnoses. The K-SADS modules administered in the study included 

depression, PTSD, and disruptive behavior disorders (CD and ODD). In addition, the K-

SADS is used to collect information on impairment in personal, academic, family, peer, and 

occupational functioning.

The Nigerian clinical psychologists involved in this study were trained for 3 days on the 

K-SADS by the senior author (BAK), who is a psychiatrist with experience in training 

on the K-SADS and other structured clinical interviews in diverse cultural populations. 

The training included reviewing each module and symptom probe. The clinicians observed 

K-SADS administrations. Then, they interviewed adolescents with the different disorders 

to practice using the tool. Finally, inter-rater agreement was assessed with another group 

of adolescents, each of whom was interviewed by two clinicians in separate consecutive 

interviews, during which the clinicians were blind to their colleagues’ assessment. Each 

clinician interviewed 3 patients to allow for pairwise comparisons among all clinicians. 

Inter-rater agreement was assessed on each symptom of the included modules. The 

clinicians reached 98% inter-rater agreement before independently assessing adolescents. 

Screening and clinical interviews together took approximately 30–45 min per participant.

2.3.1. Caseness criteria—Clinical interviews were used to establish a gold standard 

comparison with which to validate the screening tools, by identifying those meeting clinical 

criteria for each disorder (depression, PTSD, ODD, CD). The K-SADS modules can be used 

to indicate caseness (indicating that an adolescent likely has a disorder) as well as meeting 

full diagnostic criteria. Caseness was used rather than diagnosis because the purpose of most 

screening tools is to identify individuals with likely disorder and who therefore require more 

clinical assessment. In order to match the validation criteria to the purpose of the tool (i.e., 

optimizing sensitivity), we used caseness rather than full diagnostic criteria in validating the 

tools.

In K-SADS modules, caseness is determined by functional impairment and meeting criteria 

for minimum number of symptoms at subthreshold levels. Full diagnosis is based on 
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functional impairment and meeting symptoms criteria on a number of symptoms at threshold 

levels. Each symptom assessment includes a description of subthreshold and threshold. For 

example, the “depressed mood” subthreshold criterion is “often experiences dysphoric mood 

at least 3 times a week for more than 3 h each time”; the threshold criterion is “feels 

“depressed” most of the day more days than not.”

Depression caseness requires functional impairment, plus subthreshold levels for 2 weeks 

on at least one of the following Group A symptoms: depressed mood; irritability or 

anger; anhedonia, lack of interest, low motivation, or boredom; recurrent thoughts of death; 

suicidal ideation; suicidal acts; or non-suicidal physically damaging acts; and 3 symptoms 

from among Group B symptoms: sleep disturbances; fatigue, lack of energy, tiredness; 

cognitive disturbances; appetite/weight changes; psychomotor agitation/retardation; negative 

self-perceptions; and hopeless, helplessness, discouragement, and pessimism. Depression 

diagnosis requires functional impairment plus threshold levels for at least one Group A 

symptom and 5 Group B symptoms.

PTSD caseness requires experiencing a traumatic event plus functional impairment plus 

endorsing one of the following for at least one month: recurrent thoughts or images of event; 

efforts to avoid thoughts or feelings associated with the trauma; nightmares; insomnia; 

irritability or outbursts of anger. PTSD diagnosis requires experiencing a traumatic event 

plus functional impairment plus endorsing at least one of the caseness items above plus the 

following for at least one month: at least one of the re-experience items; at least three of the 

persistent avoidance items; and at least two of the increased arousal items.

ODD caseness was operationalized as functional impairment plus at least one subthreshold 

level symptom among Group A symptoms: loses temper, argues a lot with adults, disobeys 

rules a lot, plus subthreshold levels on three of the following Group B symptoms for at 

least 6 months: easily annoyed or angered, angry or resentful, spiteful and vindictive, uses 

bad language, annoys people on purpose, and blames others for own mistakes. Diagnosis of 

ODD requires one threshold level Group A symptom and three Group B symptoms.

CD caseness was operationalized as functional impairment plus at least one subthreshold 

level symptom among Group A symptoms: lies; truant; initiates physical fights; bullies, 

threatens, or intimidates others; or nonaggressive stealing, plus subthreshold levels on three 

of the following Group B symptoms for at least 6 months: vandalism; breaking and entering; 

aggressive stealing; often stays out at night after curfew; ran away overnight; use of weapon; 

physical cruelty to persons; forced sexual activity; or cruelty to animals. Diagnosis of CD 

requires one threshold level Group A symptom and three Group B symptoms.

2.4. Data analysis

Screening tool data were analyzed for descriptive statistics, internal consistency using 

Cronbach’s alpha, and item-total correlations. Independent samples t-tests were performed 

to compare group means between Pidgin and Hausa versions of the overall screening tools, 

as well as between cases and non-cases (established according to clinical interviews). To 

assess discriminant validity, case/non-case t-tests used a cut-off of p < 0.20. We selected a 

more liberal cut-off because we wanted to retain as many items from the original scales as 
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possible. Caseness analyses were based on the overall dataset (Pidgin and Hausa combined) 

because there were not enough cases for either language to examine caseness discrimination 

for each language separately.

The between-language t-tests were used to identify significant differences in item scores 

between languages; such differences would not be expected if items perform comparably 

between languages. For diagnoses where case proportion differed by language group 

(e.g., more participants classified as depression cases among Hausa compared to Pidgin 

participants), items on the corresponding screener were considered problematic if item 

endorsement was in the opposite direction as caseness (e.g., if scores on a DSRS item 

were higher among Pidgin than Hausa participants). For analysis, DBDRS items were split 

into those corresponding to ODD and those corresponding to CD, which is a standard 

approach for scoring the tool. For items that either did not discriminate by K-SADS caseness 

or differed by language in the opposite direction as overall caseness, they were removed 

from the screening tool. Sum scores on each screener were calculated at the level of the 

individual. Missingness was minimal, with 2 or 3 total item-responses missing per screener 

among the whole sample.

Potential cut-off scores were assessed in comparison to clinical caseness to calculate 

sensitivity, specificity, positive predictive value (PPV), negative predictive value (NPV), 

positive/negative likelihood odds ratios (LR+/LR−), diagnostic odds ratio (DOR), area 

under the Receiver Operating Characteristic curve (AUC-ROC), and Youden’s index (YJ). 

Sensitivity refers to a screening tool’s ability to detect true cases (i.e. children who are 

categorized as cases by a clinician) and is expressed as a percentage out of 100. Specificity 

refers to a screening tool correctly identifying true non-cases. Positive predictive value refers 

to the percentage of positive screens that are true cases, while negative predictive value is 

the percentage of negative screens that are true non-cases. A positive likelihood ratio is a 

measure of how many times more likely a positive screen is within a case than a non-case, 

while a negative likelihood ratio indicates how many times less likely a negative screen is 

within a case than a non-case. A diagnostic odds ratio is the ratio of the odds of a positive 

screen among cases to the odds of a positive screen among non-cases. AUC-ROC indicates 

how well a diagnostic test classifies true cases relative to false positives. Youden’s index 

is a global measure of screening test performance that combines sensitivity and specificity. 

Together, these measures inform selection of the ideal cut-off score for each screening tool, 

or the minimum total score that indicates a need for referral to services (Šimundić, 2009). 

While we considered all psychometric properties holistically, our aim in selecting cut-off 

scores was to maximize specificity while maintaining a sensitivity >80%. Final versions of 

the screeners are available in Appendix B.

2.5. Ethical considerations

All study procedures were approved by the Federal Capital Territory Health Research Ethics 

Committee (Approval Number FHREC, 2016/01/44/22/06/16). Before data collection, 

community chiefs provided loco parentis consent on behalf of adolescents, which is a 

common and accepted approach in Nigeria. All adolescents assented before participating.
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3. Results

3.1. Sample

Participants were 75% male, with a mean age of 15 (Table 1). More adolescents were 

assessed in Hausa (n = 194) than in Pidgin (n = 136). Most lived with their parents, and 

slightly over half had attended up to a primary education (equivalent of elementary school). 

Hausa respondents reported larger mean family size (9 vs 7) and were more likely to have 

secondary education (48% vs 35%), while Pidgin respondents were more likely to be living 

with both parents (79% vs 68%). In the PTSD screener, the most common distressing event 

named by participants was the death of a family member or friend. These events were 

proportionally similar by language of participant (though they were only asked to name their 

most distressing event, rather than being asked if they experienced each event). Fewer than 

3% of participants reported never having experienced a distressing event.

3.2. Depression Self Rating Scale (DSRS)

Among adolescents assessed in Hausa (n = 194), 15 (7.8%) were categorized as clinical 

cases, compared with 6 (4.4%) of those assessed in Pidgin (n = 136); this difference was not 

statistically significant. Of the original 18 items, 4 did not discriminate between cases and 

non-cases (Table 2). Three of these items also had low or negative item-total correlations, 

after correcting for reverse scoring. Seven items differed significantly by language, but 

these differences were almost always in the expected direction based on case proportion of 

each language. Ultimately, 4 items were removed from the final version of the screening 

tool based on lack of discrimination of mental health cases and non-cases. The resulting 

Cronbach’s α = 0.77 and area under the curve (AUC) = 0.71, which is the same as the AUC 

for the 18-item version.

3.3. Child PTSD Symptom Scale (CPSS)

Among adolescents assessed in Hausa, 30 (15.5%) were categorized as clinical cases, 

compared with 11 (8.1%) of those assessed in Pidgin (p < 0.05). Of the original 17 items, 

9 did not distinguish between cases and non-cases (Table 3). One of these items also had 

a negative item-total correlation, and endorsement differed significantly by language in 

the opposite direction of expected based on caseness proportion. All of these items were 

removed from the final version of the screening tool. The resulting α = 0.73 and AUC = 

0.67, compared to an AUC = 0.63 for the 17-item version.

3.4. Disruptive Behavior Disorders Rating Scale (DBDRS)

Among adolescents assessed in Hausa, 33 (17.2%) were categorized as clinical ODD cases, 

compared with 25 (18.4%) of those assessed in Pidgin. For CD, 61 (31.8%) Hausa speakers 

were classified as cases, as were 30 (22.1%) of those assessed in Pidgin. Of the original 

8 ODD items, 1 did not discriminate between cases and non-cases overall (Pidgin and 

Hausa combined; Table 4). It also had low or negative item-total correlations. This item was 

removed from the final version of the screening tool. The resulting α = 0.69 and AUC = 

0.70, compared to an AUC = 0.68 for the 8-item version. Of the original 15 CD items, 4 

either did not discriminate between cases and non-cases or differed significantly by language 
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in the opposite direction of expected based on differences in case proportion (Hausa 32% vs 

Pidgin 22%, p = 0.05; Table 5). One of these items also had a low item-total correlation. All 

of these items were removed from the final version of the screening tool. The resulting α = 

0.82 and AUC = 0.76, compared to an AUC = 0.77 for the 15-item version.

3.5. Selecting cut-off scores

Table 6 provides the psychometric properties based on cut-off scores selected for each 

screening tool. The sensitivity values are sufficient to recommend use of these screening 

tools to detect mental disorder caseness among adolescents in Nigeria. Specificity scores are 

low; however, as screening tools are not intended to be diagnostic but to identify individuals 

in need of additional evaluation, we prioritized high sensitivity despite lower specificity.

4. Discussion

The lack of culturally valid mental health assessment instruments is a major barrier to 

screening individuals into mental health interventions and evaluating their effectiveness. We 

went beyond typical approaches to adaptation and validation by validating screening tools in 

parallel in multiple languages. Our pragmatic multi-linguistic approach identifies items that 

function equivalently across language, as well as highlighting items that perform differently 

across languages.

4.1. Discriminant validity

Overall, most items on all screeners performed well in terms of discriminant validity, except 

on the CPSS, where only 8 of the 17 items were discriminant. Only the DBDRS subscales 

had high enough numbers of cases for each language group to assess discriminant validity 

separately by language. For both the ODD and CD subscales, about half of the items had 

similar discriminant validity for both languages, while the other half were discriminant in 

only one language or the other. Similarities and differences in discriminant validity of items 

allow us to consider whether validation findings reflect culture or context, including factors 

like trauma exposure, all of which might differ by sub-population.

Items that discriminated caseness align with existing literature. For example, one of the 

best discriminating items used an idiom of distress (CPSS-11: “having a dry heart”). 

Scholars advocate use of idioms of distress to improve comprehensibility and validity of 

screening tools (Kaiser et al., 2013; Kohrt et al., 2016). Three of the best discriminating 

DSRS items were crying, loneliness, and sadness, which are important in cross-cultural 

phenomenology of depression (Haroz et al., 2017). Loneliness was also highlighted as an 

important culturally salient indicator of depression among adolescents in Lagos, Nigeria 

(Ottman et al., 2022). Items regarding bad dreams functioned well on both the DSRS 

and CPSS, while trouble sleeping did not discriminate on either screener (Hinton and 

Lewis-Fernández, 2011). Finally, items about food (DSRS-6 “tummy aches” and DSRS-8 

“enjoy food”) were discriminant after adjusting items to exclude experiences associated with 

widespread foodborne illness and food insecurity – changes that have likewise been required 

in other settings (Kohrt et al., 2011).
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Other items were conceptually complex, and changes required to improve comprehensibility 

might have explained their poor discriminant functioning. For example, translating abstract 

concepts led some items to become relatively long (e.g., CPSS-5). Additionally, item 

valence seemed to affect functioning. On the DSRS, all non-discriminant items were 

positively worded, and the one CPSS item that was reworded as positive during the 

adaptation process was ultimately non-discriminant. Other studies have similarly identified 

problems with positive valence items, which might generate confusion for participants 

particularly when valence changes within a screener (Kohrt et al., 2016; Watson et al., 2019; 

Weobong et al., 2009). In contrast, the best functioning items were concrete, as suggested by 

the fact that the behavioral tool (DBDRS) functioned best overall.

4.2. Culture and context

Some items’ performance seems to reflect differential ability to capture cultural or linguistic 

meaning of mental health experiences. For example, CPSS-11 (“inability to have strong 

feelings”) was asked with an idiom of distress in Hausa (“having a dry heart”) but not in 

Pidgin (Kaiser et al., 2019). This item had discriminant validity in Hausa but not Pidgin 

(data not reported). This might be due to the low number of cases in Pidgin, or it might 

suggest that culture – specifically the extent to which cultural adaptation is successful in 

reflecting local meanings and language – might partly account for differential discriminant 

validity between linguistic groups. Similarly, CPSS items regarding re-experiencing and 

avoidance did not discriminate between cases and non-cases. These findings might reflect 

difficulty in translating meaning, or they might suggest that such experiences are not key 

aspects of PTSD experiences in this setting, as has been reported elsewhere (McCall and 

Resick, 2003). Differential discriminant validity regarding DBDRS items might reflect 

differences in acceptability of certain behaviors within linguistic groups. For example, 

DBDRS-3 (“disobeys adults”) was discriminant only for Pidgin and was also endorsed more 

highly in Pidgin (whereas most items were endorsed similarly between languages). This 

might suggest that disobeying adults is more acceptable to endorse in one cultural group 

than another.

Context likewise helps to explain findings, particularly when they differ between language 

groups. For example, two items related to food were found to be problematic during 

the cultural adaptation process and were adjusted to focus on the meaning intended by 

the original English items, rather than unrelated experiences such as hunger. DSRS-6 

(tummy aches) was adjusted to clarify “not caused by hunger or sickness,” and DSRS-8 

(enjoying food) was clarified by adding “when food is available” (Kaiser et al., 2019). 

These items were endorsed more highly among Hausa than Pidgin respondents, perhaps 

due to differences in context regarding food availability, quality, or foodborne illnesses. 

Alternatively, as with CPSS-11, these differences might reflect differential success in 

translating items’ meaning between Hausa and Pidgin. However, both items were ultimately 

discriminant by caseness. Additionally, items regarding sleep (DSRS-2 “sleep well” and 

CPSS-13 “trouble sleeping”) did not discriminate caseness. Such findings might reflect that 

problems sleeping are non-specific to experiences of mental distress in this context. Other 

items appeared to reflect contextually specific expectations. For example, in qualitative 

data collection, CPSS-16 (“overly cautious”) was interpreted as reflecting an appropriate 
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degree of caution for this hazardous environment (Kaiser et al., 2019). This item did 

not discriminate by caseness. Similarly, CPSS-3 (“re-experiencing”) was difficult for 

adolescents to distinguish from feeling frightened that the same traumatic even might 

happen again, which might reflect a context of vulnerability and expectations of trauma 

experiences.

Finally, contextual factors like exposure to stressors and traumatic events might have 

explanatory value regarding differential discriminant validity by language. The two sub-

groups differed in terms of caseness for PTSD (Hausa: 15% vs Pidgin: 8%) and conduct 

disorder (32% vs 22%). This might reflect differences in trauma exposures, although our 

data cannot speak to that. For example, although our recruitment process did not differ 

by language, it is possible that we systematically recruited more “problem” adolescents 

(e.g., with worse trauma exposures) who speak Hausa than is reflected more broadly in 

the population. This reflects a general shortcoming of cross-cultural validation studies, in 

that we are unable to assess differential validity by nuanced sub-population characteristics, 

including trauma exposure as well as factors like gender and developmental stages, which 

could influence discriminant validity of items. In future, such research should more 

systematically assess such demographic and developmental factors, as well as stressors 

and trauma exposures, in order to understand population differences that might factor into 

validation success.

4.3. Contrasts with existing literature

A significant finding is that rates of behavioral disorders (ODD and CD) in our sample 

differed from research in other countries and prior validation research among adolescents in 

Nigeria. Using the K-SADS among primary care patients in southwest Nigeria, Omigbodun 

et al. (1996) found equal rates of depression and conduct disorder (6%), while 18–28% 

of our sample was classified as behavioral disorder cases, compared to 6.5% classified 

as depression cases. These findings might reflect the older age of our sample (12–17 

compared to 10–14 in Omigbodun et al.), the use of caseness rather than diagnostic cut-offs 

in our study, or the effects of disparate social, economic, and political turmoil both over 

time and regionally in Nigeria. Although our depression caseness findings are on par with 

Omigbodun et al., it might also be the case that depression symptoms went under-detected in 

our sample.

Additionally, we found higher rates of CD caseness (28%; behaviors like lying, initiating 

fights, and stealing) compared to ODD (18%; behaviors like arguing with adults and 

disobeying rules), which does not match findings in most other settings (Matthys and 

Lochman, 2017 but see Canino et al. 2010 for exceptions). These findings might reflect 

the local eco-cultural context, specifically cultural norms regarding adolescents’ behaviors 

(Burkey et al., 2016; Super and Harkness, 1986). For example, arguing with or disobeying 

an adult (symptoms of ODD) is considered strongly taboo. In contrast, behaviors like 

fighting, lying, and stealing – particularly among peers – might represent means of 

expressing distress that are more socially sanctioned in Nigeria. Additionally, in the study 

region, there is an increase in general violence and adolescents’ engagement in gangs. In 

some North American and Western European cultural groups, a lenient family environment 
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might make symptoms of ODD more culturally acceptable, while well-functioning legal 

systems generate strong deterrents to CD behaviors. In contrast, settings like Nigeria are 

marked by strong social sanctions against ODD behaviors within the family, whereas the 

normalization of violent or criminal behavior combined with a weak legal system might 

allow CD behavior to be more prominent.

4.4. Limitations

We faced challenges recruiting enough “problem” adolescents, or those considered likely 

to have a mental health disorder. This is likely because community volunteers primarily 

recruited participants from the SMILE program, who had to meet requirements of higher 

functioning for school readiness. Ultimately, we adapted our recruitment criteria to include 

non-beneficiaries. We had more cases with behavioral than emotional problems, and our 

validation sample was heavily skewed towards males. This is likely because externalizing 

problems were easier for volunteers to identify. We did not have a large enough number 

of cases to run caseness analyses separately by language. One reason that individual items 

may have not discriminated caseness was because of differences between samples. However, 

given the small samples, we cannot differentiate whether items were not associated with 

the conditions of interest or whether items had different relationships with the condition of 

interest based on the language and population. The significant reduction in items for some 

of the final screening tools may have affected the construct domain coverage of the final 

screening tools; however, we attempted to account for this by ensuring that key diagnostic 

items for each disorder were retained.

As with all efforts to adapt and validate screening tools, there are cultural and contextual 

considerations, such as participants’ lack of familiarity with Likert-type scales and potential 

social desirability bias because all tools were verbally administered. One of the challenges 

in global mental health studies of instrument adaptation and validation is that gold standards 

for validation (K-SADS in this study) also have cultural biases. Although we trained 

Nigerian psychologists in the K-SADS and extensively discussed each item and established 

strong inter-rater reliability, the Nigerian K-SADS itself was not validated against another 

standard. Another limitation is that the study used the DSM-IV version of the CPSS and 

comparable K-SADS PTSD criteria. The more complicated and restrictive criteria of DSM5 

with 5 domains of symptom types would have likely reduced the prevalence of PTSD 

compared to what was observed in this study.

Although the diversity of the Federal Capital Territory allowed us to validate screeners in 

multiple languages, there are likely regional differences that should be addressed if these 

screeners are used elsewhere. Specifically, although Pidgin is a national language, Pidgin 

dialects differ somewhat across the country. Efforts to apply the screening tool in other 

regions should first ensure local comprehensibility and relevance of the Pidgin version. 

We advocate that similar efforts at simultaneous multi-language validation be made in 

other places that, like Nigeria, have wide ethnic and linguistic diversity, in order to ensure 

representation and equity in mental health detection and care.
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4.5. Applications and recommendations

We produced linguistically ipsitized screening tools for which sensitivity and specificity are 

balanced across groups without requiring separate tools. This has been a major gap in areas 

of ethnic and linguistic diversity like Nigeria and should be pursued more often in global 

mental health research and practice. In conflict settings, it is necessary to have tools that are 

predictive across sub-populations, making it infeasible to conduct separate validation studies 

for sub-populations.

More multi-language translation and validation studies are needed to expand this important 

literature. In particular, future studies should explore issues of culture, context, and 

exposures through gathering data regarding factors such as level of education, physical 

health, and traumatic and stressful exposures in addition to detailed linguistic data. Our 

study suggests that these factors – particularly differential exposures across linguistic groups 

– could be important for explaining differences in caseness and discriminant validity. 

Validation studies that collect data on culture, context, and exposures could shed light on 

their influence on psychometric properties and validity of assessment tools.

In addition to these quantitative data, studies should make strategic use of qualitative data 

that can shed light on why these factors matter. For example, qualitative research is central 

to cultural adaptation procedures, and there is a rich literature demonstrating how such 

procedures improve acceptability and validity of assessment tools (Ali et al., 2016; Kaiser et 

al., 2019; Kohrt et al., 2016). Such approaches address culture and context, but qualitative 

research could also provide insight into why and how differential trauma and stress 

exposures arise between linguistic groups and how they affect validity of assessment tools. 

Finally, future multi-language validation studies should consider additional quantitative 

approaches. Methods such as network analysis, item response theory, and measurement 

invariance could advance understanding of assessment tools’ functioning across languages 

(Borsboom, 2017; Putnick and Bornstein, 2016; Reise and Waller, 2009).

5. Conclusion

We evaluated the psychometric properties of transculturally adapted versions of mental 

health tools for adolescents in central Nigeria. This research is particularly needed as the 

social, economic, and psychological effects of the Boko Haram insurgency continue. Our 

study raises questions about the roles of culture, context, and stress and trauma exposures 

in validation studies. Our findings point toward the need for new approaches in global 

mental health validation to ensure that tools are best suited to identify who is need of 

services, especially for resource constrained settings. Our approach also provides guidance 

for validating standardized tools that require comparable use across linguistically diverse 

populations.
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Refer to Web version on PubMed Central for supplementary material.
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Table 1

Characteristics of participants (N = 330).

Characteristic Hausa (n = 194, 58.8%) Pidgin (n = 136, 41.2%)

n (%) n (%)

Age, mean (SD) 15.1 (1.7) 14.6 (1.7)

Gender (female) 40 (20.6) 44 (32.4)

Family size, mean (SD) 9.4 (5.1) 6.9 (3.0)

Living arrangement

 With both parents 132 (68.0) 108 (79.4)

 Other 62 (32.0) 28 (20.6)

Education

 Primary or none 100 (51.8) 89 (65.4)

 Secondary or more 93 (48.2) 47 (34.6)

Distressing event (PTSD)

 Death 116 (59.8) 73 (53.7)

 Accident/Violence 35 (18.0) 20 (14.7)

 Injury/Illness/Abuse 24 (12.4) 18 (13.2)

 Disrupted household 6 (3.1) 8 (5.9)

 Other 11 (5.7) 8 (5.9)

 None 2 (1.0) 9 (6.6)
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