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Introduction: Universal youth substance use screening in pediatric primary care 

enables early detection and intervention, which, in turn, can help decrease the 

risk of problematic substance use. Screening mode [electronic self- 

administered survey (SA) vs. clinician-administered interview (CA)] may 

influence whether substance use is reported and, therefore, clinical decisions 

about whether and how to intervene.

Methods: We performed a secondary data analysis of substance use screening 

responses collected between 2018 and 2022 from individuals aged 12–20 years 

who were seen at 314 US pediatric practices utilizing the Comprehensive Health 

and Decision Information System (CHADIS) online clinical process support 

system. Patients responded to the Car, Relax, Alone, Forget, Family/Friends, and 

Trouble (CRAFFT), a well-validated adolescent substance use screening tool that 

measures past-12-month alcohol, cannabis, and other substance use (“anything 

else to get high”). We compared substance use rates by screening mode (SA vs. 

CA) using logistic regression modeling with generalized estimating equations to 

account for data clustering within practices and patients, controlling for US 

region, sex, submission year, and patient age in days. We stratified analyses by 

age group (12–13; 14–15; 16–17; 18–20 years) and sex (male vs. female).

Results: Data represented 201,134 screening responses among N = 130,688 

patients. Patients were 50.9% female; 31.3% were from the Northeast, 6.7% 

from the Midwest, 52.7% from the South, and 9.4% from the West. Of the 

screening responses, 24.6% were from 12–13-year-olds, 29.5% from 14–15- 

year-olds, 28.7% from 16–17-year-olds, and 17.2% from 18–20-year-olds. 

Mode for the screening responses was 74.9% SA and 25.1% CA. Compared 

with CA screening, SA screening was associated with significantly higher 

adjusted odds of report of any substance use (adjusted odds ratio, 95% 

confidence interval by age group: 12–13 years 1.75, 1.43–2.15; 14–15 years 

1.21, 1.11–1.33; 16–17 years 1.32, 1.24–1.41; 18–20 years 1.48, 1.39–1.58). 

Alcohol and cannabis, the most prevalent past-12-month substances used 

among all age groups, demonstrated similar patterns when examined 

individually. Report of other substance use only differed by screening mode 

among 12–13-year-olds, but overall, prevalence was low (0.1%–2.1%).
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Conclusion: Electronic self-administered screening was associated with higher 

rates of reported substance use compared with clinician-administered 

interviews among youth being seen in primary care, suggesting that self- 

administered screening may improve substance use detection.

KEYWORDS

screening, substance use, primary care, pediatrics, behavioral health, adolescent

1 Introduction

The burden of substance use among youth between the ages of 

12 and 21 years remains a significant public health concern in the 

United States (1, 2). An estimated one in three high school 12th 

graders, one in five 10th graders, and one in ten 8th graders 

reported using substances in the past year (3). The most 

common substances used by adolescents include alcohol and 

cannabis (4). Deaths due to drug overdose among youth have 

almost tripled since the COVID-19 pandemic (5). This trend 

has been postulated to re.ect the increase in risk factors for 

adolescent substance use problems driven by the pandemic, such 

as heightened stress, social isolation, reduced school connection, 

and boredom, along with an increasingly potent and toxic drug 

supply (1).

Adolescence and young adulthood are important 

developmental periods for the onset of substance use problems 

due to evolving neurodevelopment, social in.uences, and 

increased reward sensitivity (6–8). Youth who use substances are 

reported to have higher rates of physical and mental illness, 

impaired psychological and neurocognitive development, 

increased risk for academic failure, and reduced overall health 

and well-being (9, 10). Furthermore, early substance use also 

correlates with substance use problems later in life. Adolescents 

who initiate substance use before the age of 14 years are at the 

highest risk for substance dependence and have a 34% lifetime 

prevalence of substance use (11). Between the ages of 13 and 21 

years, the likelihood of lifetime substance use and dependence 

decreases by 4%–5% for each year that first-time substance use 

is delayed, providing further evidence that early substance use 

initiation leads to greater substance dependence later in life (11). 

As such, youth-centered approaches to substance use prevention 

and early intervention are critical tools to promote positive 

youth developmental and health outcomes while preventing later 

substance use disorders in adulthood (12).

Pediatricians in primary care settings are uniquely positioned 

to intervene and prevent the early initiation of substance use 

during this critical developmental stage (12). Routine pediatric 

office visits, including well-child visits, are an important venue 

for providing education, promoting abstinence, and delivering 

counseling to decrease the risk of problematic use (13). For 

these reasons, the American Academy of Pediatrics (AAP) 

recommends universal youth substance use screening in primary 

care starting at age 11 (14). Regular screenings can help identify 

substance use and help patients and families receive evidence- 

based interventions earlier, promoting improved treatment 

outcomes (15).

Several easy-to-administer, validated tools exist to conduct 

screening and guide assessment for substance use-related 

problems (16), including the Car, Relax, Alone, Forget, Family/ 

Friends, and Trouble (CRAFFT). The CRAFFT is an efficient, 

well-validated, and widely used screening tool designed to 

identify substance use, substance-related riding/driving risk, and 

possible substance use disorder among youth ages 12 through 

21 (17–19). It is designed to be self-administered (electronic or 

paper) or administered by a clinician interview. The CRAFFT 

has been recommended by the AAP’s Bright Futures Guidelines 

for Health Supervision for preventive care screenings and well 

visits; the Center for Medicare and Medicaid Services and CHIP 

Services’ Early and Periodic Screening, Diagnosis and Treatment 

(EPSDT) program; and the National Institute of Alcohol Abuse 

and Alcoholism (NIAAA) Youth Screening Guide (20) (Table 1).

Screening mode—self- vs. clinician-administered—may 

in.uence substance use detection and subsequent decisions 

about whether and how to intervene. The reliability and validity 

of self-reported youth substance use data have varied across 

studies, leading to calls for the implementation of multiple 

screening modalities to improve detection accuracy (21, 22). In 

one study, computerized self-administered screening was found 

to be a valid and efficient modality, with similar sensitivity and 

specificity as clinician-based screening (23). Furthermore, 

research has shown that under confidential conditions, youth 

prefer self-administered questionnaires over clinician- 

administered questionnaires (24). This may be related to the 

TABLE 1 The CRAFFT questionnaire (version 2.0) (20).

During the past 12 months, on how many days did you:

1. Drink more than a few sips of beer, wine, or any drink containing 

alcohol? Put “0” if none.

# of 

days:

2. Use any marijuana (pot, weed, hash, or in foods) or “synthetic 

marijuana” (like “K2” and “spice”) or “vaping” THC 

(tetrahydrocannabinol) oil? Put “0” if none.

# of 

days:

3. Use anything else to get high (like other illegal drugs, prescription or 

over-the-counter medications, and things that you sniff or “huff”)? 

Put “0” if none.

# of 

days:

4. Have you ever ridden in a car driven by someone (including yourself) 

who was “high” or had been using alcohol or drugs?

Yes/no

5. Do you ever use alcohol or drugs to relax, feel better about yourself, 

or fit in?

Yes/no

6. Do you ever use alcohol or drugs while you are by yourself, or alone? Yes/No

7. Do you ever forget things you did while using alcohol or drugs? Yes/No

8. Do your family or friends ever tell you that you should cut down on 

your drinking or drug use?

Yes/No

9. Have you ever gotten into trouble while you were using alcohol or 

drugs?

Yes/No
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relative privacy of self-administered screening, as well as the idea 

that youth may be more open to disclosing socially undesirable 

behaviors, such as substance use, without face-to-face 

interactions with clinicians (24). Self-administered screening 

may be more efficient in practice, as it can allow more time 

during the visit for the clinician to conduct further assessment 

and offer counseling (14, 23). Indeed, a recent study 

demonstrated that standardized substance use screening with 

adolescents self-administering tablet-based CRAFFT 

questionnaires resulted in more completed screening, less biased 

screening responses, and better substance use detection in 

comparison with other forms of screening, including clinician- 

administered screening (25). Furthermore, with COVID-19 

accelerating the uptake of electronic health interventions in 

primary care practices across the US, computerized self- 

administered screening is an increasingly available tool that is 

suitable for both in-person and telemedicine visits (26).

While previous studies have examined youth reports of 

substance use between self-administered and clinician- 

administered modalities across pediatric primary care sites in a 

single jurisdiction (single city or state), no study to date has 

compared the administration modes using a national sample. 

Analyzing national data can both elucidate and account for local 

and regional differences in attitudes, practices, and policies 

pertaining to pediatric primary care (27, 28). The Child Health 

and Development Interactive System (CHADIS), an online 

clinical process support tool, is in use in 48 states and serves as 

a unique, population-based data source from which we could 

draw a national sample of adolescent primary care patients for 

our study (29). CHADIS is designed to assist in the early 

identification and management of a wide range of health issues 

through pre-visit screening and moment-of-care decision 

support, including CRAFFT screening, patient and provider 

resources, and tailored counseling for risk behaviors (30). The 

primary aim of our repeated cross-sectional study is to examine 

whether self-administered vs. clinician-administered CRAFFT 

screening mode impacts rates of substance use reported by 

youth visiting pediatric primary care providers utilizing the 

CHADIS online clinical process support system. The secondary 

aim was to examine whether sex moderated the association 

between screening mode and reported substance use rates across 

age groups (31). We hypothesized that self-administered 

screening generates higher rates of substance use reported by 

youth attending pediatric primary care practices in comparison 

with clinician-administered screening.

2 Methods

2.1 Study setting and participants

Data for the current study were collected from adolescent 

patients of US pediatric practices that utilized the CHADIS 

online clinical process support system between January 2018 to 

December 2022. This study includes data collected prior to the 

onset of the COVID-19 pandemic in the U.S. (2018, 2019) and 

after its onset (2020, 2021, and 2022). Since the pandemic 

impacted both adolescent substance use patterns and the uptake 

of telehealth and electronic health interventions in primary care 

settings, the analysis accounted for the periods of time spanning 

from pre- to post-pandemic (26, 32).

The analytic sample included patients 12–20 years of age who 

completed at least 1 response to the CRAFFT screening tool (33). 

Patients aged 21 years or older were excluded because young 

adults aged ≥21 can legally purchase and consume alcohol 

across all US states, and as of 2022, young adults aged ≥21 can 

legally purchase and consume cannabis across 18 US states (34). 

Relative to their younger counterparts, the prevalence of any 

past-12-month substance use among those ≥21 years old is 

greater, and there is presumptively less stigma to report these 

legal behaviors, which may attenuate the relative difference in 

disclosure between screening modalities. The Boston Children’s 

Hospital Institutional Review Board (IRB) deemed this 

secondary data analysis exempt from full board review. The 

Biomedical Research Alliance of New York (BRANY) IRB 

approved this activity for BH and RS of CHADIS, Inc. A data 

use agreement was established between CHADIS, Inc. and 

Boston Children’s Hospital study teams to allow for the sharing 

of limited deidentified data sets.

2.2 Screening modality

The CRAFFT was either self-administered, in which questions 

were administered by patient self-administration via electronic 

questionnaire before or during a clinical visit, per preferences 

and standards of the clinician and practice, or delivered by 

clinician interview verbally to the patient and documented by 

the clinician. Responses were tabulated for clinician- 

administered questionnaires and self-administered 

questionnaires separately. Screening responses collected from 

anyone besides the clinician or patient, such as a parent or 

caregiver, were excluded.

Because data from questionnaire submission years 2018–2022 

were examined, unique patients may be represented multiple 

times, for example, due to re-screening at annual well visits or 

presenting for follow-up visits during this time period. We 

identified records associated with the same patient collected 

proximally to each other (within days or even minutes). 

Multiple records for the same patient within the same calendar 

day may have been a result of technical glitches (e.g., initial 

response was un-saved or timed out, prompting a new instance 

to be created) or standard practices in clinic .ow (e.g., assigning 

the patient a self-administered questionnaire in the waiting 

room before the visit and then a clinician administering the 

same questionnaire by interview during the visit). We 

implemented a decision rule to include only one CRAFFT 

response per patient per calendar day: if multiple responses 

collected within the same calendar day represented only patient- 

or clinician-administered responses, we chose to keep the most 

recent response of the set; if the multiple responses represented 

a mix of patient- and clinician-administered responses, we chose 
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to keep the most recent patient self-administered response. We 

selected the most recent response for two reasons. Firstly, a 

prior study identified an order effect, whereby more substance 

use was disclosed on the latter screen, irrespective of screening 

mode, when adolescent patients completed two substance use 

screens in the same visits (23). Secondly, because technical 

glitches may have resulted in duplicates, we assumed that the 

most recent responses may have been the most accurate. We 

used the calendar day as a cut point because responses collected 

≥1 day apart could reasonably constitute different yet valid 

responses to the CRAFFT, which asks about the number of days 

of substance use in the past 12 months. Since this study 

involved a secondary analysis of CHADIS data, pre hoc sample 

size calculations were not performed, and the sample size was 

determined by data availability and the aforementioned 

inclusion criteria.

2.3 Measures

2.3.1 Sociodemographic variables
Region, sex, submission year, and patient age had to have 

sufficiently complete data for inclusion in these analyses. Race/ 

ethnicity and health insurance type were not included due to 

high missingness (>90% for both).

2.3.1.1 Age

Ages were stratified into four age groups (12–13, 14–15, 16– 

17, and 18–20 years old) to account for increasing levels of 

substance use prevalence across increasing age groups. Youth 

aged 16–17 have a higher prevalence of illicit drug use in 

comparison with those aged 12–13 and 14–15 (35), and young 

adults aged 18–25 are more likely to initiate or increase 

substance use than any other age group (36). Age stratification 

reduces bias by minimizing the effects of age on screening 

modality and reported substance use. We selected the cut points 

for the age categories (12–13, 14–15, 16–17, and 18–20), as ages 

12–13 represents early adolescence and typically correspond to 

middle school (37), ages 14–15 typically correspond to the start 

of high school, ages 16–17 correspond to later high school years 

(junior, senior), and ages 18–20 correspond to the start of 

college (38). We also calculated the mean age and standard 

deviation of patients within each age category in years as a 

continuous variable. Within each age category, we further 

examined age in days as a continuous variable.

2.3.1.2 Geographic region

Geographic region was categorized in accordance with the 

four major US Census Bureau regions (Northeast, Midwest, 

South, West) (39). States in which offices were located were 

manually assigned to their respective region. The Northeast was 

set as the reference category (39).

2.3.1.3 Year

The year of CRAFFT completion was operationalized into a 

nominal variable with five categories (comparing 2019, 2020, 

2021, and 2022 with the reference year 2018).

2.3.1.4 Sex

Sex data were available as male/female in this dataset. We set 

male as the reference category.

2.3.2 Screening mode
Screening modality was coded into a two-level categorical 

variable with self-administered or clinician-administered interview, 

with clinician-administered serving as the reference category.

2.3.3 Substance use variables

The CRAFFT screening tool was used to identify substance use 

and substance use risk via the CHADIS web-based clinical 

decision support system among youth aged 12–20 years visiting 

pediatric primary care settings. This study focused on patient 

responses to the CRAFFT screen for past-12-month substance 

use, including alcohol, cannabis, and other drugs (“anything else 

to get high”). For the measure “any substance use in the past 12 

months,” which includes use of alcohol, cannabis, or other 

drugs, we dichotomized responses to “≥1 days of substance use” 

vs. “0 days of substance use” (reference level). We also 

dichotomized responses to alcohol use, cannabis use, and use of 

other substances to “≥1 days of use” vs. “0 days of substance 

use” (reference level).

2.4 Statistical analysis

RStudio 2022.07.1+554 was used to conduct all analyses. 

Descriptive statistics were tabulated for the distributions of 

categorical variables (region, sex, submission year), stratified by 

age category (12–13, 14–15, 16–17, 18–20), and the mean age 

and standard deviation of patients within each age category in 

years as a continuous variable.

To examine characteristics associated with the outcome of 

self-administered vs. clinician-administered screening, the 

proportion of patients undergoing each mode of screening was 

tabulated for each level of region, sex, and submission year, 

stratified by age. We then conducted bivariate analyses between 

each of the region, sex, and submission year, as well as a logistic 

regression model via generalized estimating equations (GEE) 

with exchangeable correlation structure, adjusting for region, 

sex, and submission year and accounting for potential clustering 

within practice and within patient.

To compare the prevalence of reported substance use by 

screening mode (self-administered vs. clinician-administered), 

the proportion of patients reporting use of any substance, 

alcohol, cannabis, and other drugs by both self-administered 

and clinician-administered screening was tabulated, stratified by 

age. Then, unadjusted and adjusted GEE models with 

exchangeable correlation structure were used to examine 

whether rates of substance use reported by youth depended on 

self-administered vs. clinician-administered CRAFFT screening 

mode. Models were stratified and reported by age category, and 

both unadjusted and adjusted odds ratios (ORs) and 95% 

confidence intervals, accounting for data clustering within 

practice and within patient. Adjusted models controlled for the 
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following potential confounders: region, sex, submission year, and, 

within each age category, age in days as a continuous variable. 

Additional sub-analyses with unadjusted and adjusted GEE 

models were conducted to compare the prevalence of reported 

substance use by screening mode (self-administered vs. 

clinician-administered) stratified by both age category and sex. 

Historically, adolescent males have generally had higher rates of 

substance use than females (40). Stratifying for both age and sex 

reduces bias by minimizing the effects of age and sex on 

reported substance use. Unadjusted and adjusted odds ratios 

and 95% confidence intervals, accounting for data clustering 

within practice and within patient, were reported. Adjusted odds 

ratios controlled for region, sex, submission year, and patient 

age within each age category in days. We performed subsequent 

sub-analyses stratified by sex to examine whether sex moderated 

the association between screening mode and reported substance 

use rates across age groups. The results of additional sub- 

analyses are reported in the Supplementary Material. Listwise 

deletion was performed on missing data for all analyses due to 

low rates of missingness (<5%) (41).

3 Results

3.1 Sample characteristics

This sample included 201,134 responses from 130,688 unique 

patients across 314 pediatric practices in 40 US states. The median 

number of screening responses per patient was 1 (interquartile 

range, 1–2; full range, 1–18 separate visits; 63% had one 

screening response, 24.6% had two, 9.0% had three, and 3.5% 

had four or more). Among unique patients, 50.9% were female, 

and 31.3% were from the Northeast, 6.7% from the Midwest, 

52.7% from the South, and 9.4% from the West. In the analytic 

sample, 51.5% identified as female; 24.6% aged 12–13 years, 

29.5% between 14 and 15, 28.7% between 16 and 17, and 17.2% 

between 18 and 20. The majority of screens were at practices 

located in the South (49.1%) and Northeast (34.7%), with a 

minority from the West (9.4%) and Midwest (6.9%). Most 

screening records (74.9%) were self-administered, with 25.1% 

collected via clinician-administered interviews. The proportion 

of screening that was self-administered increased with older age 

(Table 2).

3.2 Characteristics associated with 
screening mode

There were no sex differences in the likelihood of self- 

administered screening across age groups, except for among 18– 

20-year-olds, where females had 1.08 times the adjusted odds 

(95% CI: 1.01–1.15) of self-administered screening compared 

with males, controlling for region and submission year 

(Table 3). In all age groups, compared with youth in the 

Northeast, those in the South had significantly lower adjusted 

odds of self-administered screening, which can be attributed to 

TABLE 2 Sociodemographic patient characteristics.

Sample 
characteristics

Age at the time the screening response was collected Overall  
(N = 201,134 

screening  
responses  
collected)  

n (%)

Overall  
(N = 130,688  

unique  
patients) 

n (%)

12–13 years 
(N = 49,483)  

n (%)

14–15 years 
(N = 59,287)  

n (%)

16–17 years 
(N = 57,707)  

n (%)

18–20 years 
(N = 34,657)  

n (%)

Region

Northeast 15,679 (31.7%) 20,763 (35.0%) 19,973 (34.6%) 13,413 (38.7%) 69,828 (34.7%) 40,878 (31.3%)

Midwest 1,635 (3.3%) 3,844 (6.5%) 5,339 (9.3%) 2,973 (8.6%) 13,791 (6.9%) 8,738 (6.7%)

South 27,102 (54.8%) 29,137 (49.1%) 26,351 (45.7%) 16,102 (46.5%) 98,692 (49.1%) 68,839 (52.7%)

West 5,067 (10.2%) 5,543 (9.3%) 6,044 (10.5%) 2,169 (6.3%) 18,823 (9.4%) 12,233 (9.4%)

Sex

Male 24,478 (49.5%) 28,993 (48.9%) 27,738 (48.1%) 15,485 (44.7%) 96,694 (48.1%) 63,445 (48.5%)

Female 24,784 (50.1%) 29,974 (50.6%) 29,719 (51.5%) 19,037 (54.9%) 103,514 (51.5%) 66,521 (50.9%)

Missing 222 (0.4%) 325 (0.5%) 25 (0.4%) 135 (0.4%) 934 (0.5%) 722 (0.6%)

Screening mode

SA 33,975 (68.7%) 44,419 (74.9%) 44,163 (76.5%) 28,190 (81.3%) 150,747 (74.9%)

CA 15,509 (31.3%) 14,873 (25.1%) 13,546 (23.5%) 6,467 (18.7%) 50,395 (25.1%)

Age

Mean (SD) 13.0 (0.585) 14.9 (0.582) 16.9 (0.588) 19.0 (0.819) 15.7 (2.17)

Questionnaire submission year

2018 8,980 (18.1%) 9,776 (16.5%) 9,052 (15.7%) 4,773 (13.8%) 32,581 (16.2%)

2019 10,618 (21.5%) 12,180 (20.5%) 11,856 (20.5%) 7,087 (20.4%) 41,741 (20.8%)

2020 10,453 (21.1%) 12,826 (21.6%) 13,038 (22.6%) 8,298 (23.9%) 44,615 (22.2%)

2021 12,287 (24.8%) 15,337 (25.9%) 14,910 (25.8%) 9,026 (26.0%) 51,560 (25.6%)

2022 7,145 (14.4%) 9,168 (15.5%) 8,851 (15.3%) 5,473 (15.8%) 30,637 (15.2%)

We reported overall unique sociodemographic patient characteristics for only the region and sex because this data is time-varying, rendering age as a dynamic variable.
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the lower prevalence of self-administered screening in the South 

relative to all other regions; youth in the West had significantly 

higher adjusted odds. Youth in the Midwest had higher adjusted 

odds of self-administered screening in comparison with their 

Northeastern counterparts in all age groups except for the 

youngest age category, where there was no difference. Finally, 

the adjusted odds of self-administered screening increased year 

on year across all age categories. Unadjusted ORs followed a 

similar pattern to adjusted ORs.

3.3 Substance use rates by screening mode

Overall use rates self-reported on screening varied by type of 

substance (i.e., alcohol, cannabis, and other drugs), with alcohol 

having the highest prevalence across all age categories. As 

expected, use rates for all substances increased with age, with 

the lowest rates reported by 12–13-year-olds and the highest 

rates reported by 18–20-year-olds (Table 4). There was a low 

prevalence of use of other substances (“anything else to get 

high”) (0.1–2.1%) across all age groups.

Self-administered screening was associated with higher rates 

reported of any substance use and alcohol use, compared with 

clinician-administered screening, across all age strata in both 

adjusted and unadjusted analyses (Figure 1). The youngest age 

group had the greatest difference by screening mode for both 

overall substance use and alcohol use in adjusted and 

unadjusted analyses (Table 4). Cannabis use followed a similar 

pattern, with the youngest age group showing the largest 

difference by screening mode. However, the difference was 

substantially attenuated in the 14–15 age group and was 

statistically significant in only the unadjusted analysis (OR: 1.29, 

95% CI: 1.17–1.43), while the adjusted analysis was not 

statistically significant [adjusted OR (AOR) 1.12, 95% CI: 0.99– 

1.26]. For use of other substances (“anything else to get high”), 

we found a significant effect only among 12–13-year-old 

patients in both the adjusted and unadjusted analyses, with self- 

administered screening yielding a 2.67 times higher adjusted rate 

of other substance use reported compared with clinician- 

administered screening (95% CI: 1.55–4.57).

In subsequent analyses stratified by sex, we found the pattern 

of associations largely similar between sex groups, with a few 

differences (Supplementary Material). Among 14–15-year-old 

girls, there was a significant screening mode effect found in 

both the unadjusted and adjusted analyses for any substance use 

and any alcohol use, but not for other substance use. For 14– 

15-year-old girls, cannabis only had significant screening mode 

effects in the unadjusted analysis (OR: 1.31, 95% CI: 1.13–1.51) 

but was non-significant in the adjusted analyses. Among 14– 

15-year-old boys, we found no adjusted significant screening 

mode effect for any type of substance. However, unadjusted 

screening mode effects for any type of substance were 

statistically significant for 14–15-year-old boys. Furthermore, the 

screening mode effect on self-reported alcohol use became non- 

significant in adjusted analyses among 12–13-year-old boys but 

not in 12–13-year-old girls. There was a significant screening T
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mode effect in both adjusted and unadjusted analyses for use of 

other substances (“anything else to get high”) among 12– 

13-year-old boys but not in same-age girls.

4 Discussion

In this large, national, multi-year sample of data from substance 

use screening of youth aged 12–20 being seen in pediatric primary 

care, self-administered screening was associated with higher rates of 

reported substance use, compared with clinician-administered 

screening. The pattern of findings was significant across most age 

and sex categories and across the substance used.

Our findings of increased reports of substance use on self- 

administered screening are consistent with the literature, noting 

that adolescents prefer self-administered screening over clinician 

interviews (42). This may be due to factors such as social 

desirability, parental presence, or confidentiality concerns in 

clinician interviews.

Screening mode effects also varied somewhat by adolescent 

age group and substance type. In our study, the likelihood of 

self-administered screening increased as adolescent patients got 

older, likely re.ecting the higher rates of adolescents presenting 

at visits on their own as they get older (43). Differences in 

substance use rates between self-administered and clinician- 

administered screening tended to be largest in the youngest age 

group (12–13-year-olds) for all substance types, possibly re.ecting 

that this age group is least likely to get confidential time alone with 

their health care provider (43), thus increasing the disparity in 

substance use reports between screening modes. Interestingly, we 

found a more attenuated screening mode effect, after adjustment 

for region and submission year, on substance use reporting among 

14–15-year-olds, particularly among 14–15-year-old boys, 

compared with the effect seen in other age groups. Clinicians may 

spend more time with male adolescents, compared with female 

adolescents, which could have led to higher rates of clinician- 

administered screening for substance use (43).

Cannabis and other substance use rates were associated with 

less of a screening mode effect than alcohol among both boys 

and girls in the 14–15-year-old age group, likely due to low 

prevalence rates reported on both self-administered and 

clinician-administered screening for these substances. 

Surprisingly, we still found a screening mode effect among the 

oldest age group, 18–20-year-olds, among whom substance use 

FIGURE 1 

Age-stratified adjusted odds ratios (95% CI) of substance use, by screening mode. ORs from GEE models, adjusting for region, sex, submission year, 

and age within each age category in days, accounting for data clustering within practice and within patient.
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is more common and may be viewed as less stigmatizing or 

sensitive to disclose.

There was a low prevalence of use of other substances across 

all age groups. This aligns with existing evidence suggesting that 

alcohol and cannabis are among the most commonly used 

substances among adolescents (44), especially in light of the rise 

in adolescent and young adult substance use post-recreational 

cannabis legalization (45). Other substances, including illegal 

drugs, over-the-counter and prescription drugs, and inhalants, 

remain less common (46). Our results only demonstrated a 

significant difference between the detection of other substance 

use by self-administered vs. clinician-administered screening for 

patients in the 12–13-year-old age category, which may also be 

attributed to this age group being least likely to receive time 

alone with their provider (43).

While self-report is among the most common methods of 

assessing adolescent substance use, it has been deemed by 

researchers as potentially inaccurate due to carelessness or confusion 

(47, 48). However, other studies have shown that youth self- 

administered questionnaires offer a valid and efficient alternative to 

clinician-administered questionnaires, with one study examining the 

validity of a Brief Screener for Tobacco, Alcohol, and other Drugs 

(BSTAD) finding that adolescents ages 12–17 preferred iPad self- 

administration over interviewer administration (42).

The prevalence of substance use in our pediatric primary care- 

based study was lower than rates reported in national school-based 

surveys such as the Monitoring the Future Survey and the Youth 

Risk Behavior Survey. For example, in the 2021 Youth Risk 

Behavior Survey, the prevalence of alcohol use among youth in 

grade 9 (ages 14–15) is 14.7%, while in our study, the prevalence 

was only 5.4% among 14–15-year-olds (49). This may re.ect both 

sample selection bias (adolescents seen for primary care well visits 

may not include those who are most vulnerable to substance use, 

such as those experiencing housing instability) and hesitancy 

around substance use disclosure in healthcare settings (as opposed 

to an anonymous survey). Furthermore, with the growing use of 

patient portal systems in health care during the study period, 

youth in our study may have underreported substance use due to 

concerns that parents/guardians could access substance use 

screening data through their patient portals (50).

We also found that the odds of self-administered screening 

increased each year in our study period (2018–2022) in all age 

groups, with particularly large increases seen during the 

COVID-19 pandemic (2020–2022). While implementation of 

electronic health record systems in primary care was on a 

gradually increasing trajectory even prior to the COVID-19 

pandemic, the pandemic accelerated their implementation 

substantially, which may have contributed to the pronounced 

increases seen in self-administered screening rates from 2020 to 

2022 (26). Adolescent males and females were generally similar 

in their likelihood of self-administered screening vs. clinician- 

administered, except among youth aged 18–20 years, where 

there was a small increase in odds of self-administered screening 

among females in comparison with their male counterparts. 

These results align with previous research demonstrating that 

adolescent preferences related to routine preventive screening 

for reported health risk behaviors (e.g., alcohol, tobacco, drugs, 

or sexual activity) in terms of paper, provider, or electronic 

screening, demonstrating that there was no difference in 

reported preference of screening modality by gender (51).

Furthermore, relative to those in the Northeast, patients in the 

South had significantly lower odds of reporting self-administered 

screening, which can be attributed to the lower prevalence of 

self-administered screening in the South across all years relative 

to other regions. This finding may re.ect potential cultural and 

practice pattern variations across geographic regions in the 

United States, with a prior study highlighting that pediatricians 

in the South, compared with their Northeastern counterparts, 

were half as likely to report use of a standardized screening 

instrument and had almost four times the odds of citing patient 

reluctance to discussing substance use as a barrier to adolescent 

substance use screening (52).

While our study suggests that self-administered screening may 

be preferable to clinician-administered screening, uptake of 

standardized screening using well-validated tools remains 

limited in the United States. Indeed, a recent national survey of 

US pediatricians found that only 41% of those surveyed 

reported using a standardized instrument, with the most 

frequently reported screening barriers being a lack of treatments 

for adolescents who screen positive, a lack of on-site substance 

use counseling providers, and requiring more information on 

counseling options. Of note, the majority of pediatricians 

expressed that it was challenging to identify outpatient and 

inpatient behavioral interventions or medication-based 

interventions given a positive screen (53). These findings 

highlight a need to scale up training efforts for clinicians to 

respond to positive screens, while expanding the availability of 

standardized screening and referral resources.

5 Strengths and limitations

Our study reports substance use rates in a geographically large 

sample of pediatric primary care patients, and it is the first to 

examine the question of appropriate substance use screening 

modalities with a national sample in this setting. The current 

study has many strengths, including its large sample size and 

geographic diversity, which strengthen the external validity of 

the study. Furthermore, the well-validated CRAFFT clinician 

interview employs the same standard questions in the same 

order as the self-administered tool, reducing the possibility of 

observations being explained by item-level or other differences 

between screening modalities. The aggregate findings also span 

between 2018 and 2022 (pre- and post-pandemic years) 

re.ecting the recent, pandemic-driven rise in the use of 

electronic health interventions, and the GEE models we used in 

our analyses accounted for clustering within practice and 

patient, since patients may have returned for repeated visits 

during the observation period and practices may differ in 

screening patterns to a greater extent between pediatric 

practices, rather than within pediatric practices.
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There are limitations to consider when interpreting the results 

of this study. Race, ethnicity, and insurance status variables were 

largely missing from our dataset; hence, we were unable to 

understand differences by race, ethnicity, and socioeconomic 

status (for which insurance status may be a proxy). We were also 

unable to report on gender identity due to a lack of data 

availability. We could not ascertain from the data whether 

clinician interviews were administered in the presence of parents/ 

guardians or whether screening results were visible to parents/ 

guardians in the patient’s electronic health record, which may 

lead youth to underreport substance use, particularly in age 

groups where parents are more likely to be present at visits (54). 

While self-administered questionnaires were completed by 

patients electronically either before or during the visit, clinician- 

administered questionnaires may have been administered by 

clinicians either verbally interviewing patients and inputting 

responses into CHADIS or logging into the CHADIS platform 

and allowing the patient to self-complete the questionnaire during 

the visit. Since the latter method of clinician-administered 

interviews closely resembles self-administration, and we were 

unable to differentiate between the different ways in which 

clinicians administered the questionnaires, the effect size observed 

in our study might be diminished. Likewise, in our systematic 

removal of multiple responses collected within the same day, it 

was not possible to know whether we analyzed the “true” 

response; repeated administration of the same questionnaire may 

have in.uenced responses. Another limitation is that we were 

unable to disaggregate the type of substance use being reported in 

response to the “anything else to get high” item (i.e., use of other 

substances). Finally, the 10 states for which CHADIS data were 

unavailable are among the most rural in the United States (i.e., 

Arkansas, Iowa, Maine, Minnesota, Mississippi, Nebraska, New 

Hampshire, North Dakota, South Dakota, and West Virginia), 

suggesting lower uptake of CHADIS in rural practices. However, 

we cannot describe how practices included in this dataset 

compare to practices not included beyond broader state-level 

differences or determine how generalizable these findings are to 

youth seen in pediatric practices not included in this dataset.

6 Conclusions and implications

Overall, there was a greater report of substance use through 

self-administered screening vs. clinician-administered screening 

among youth presenting to primary care practices. Our findings 

thus imply that pediatric primary care practices may wish to 

consider self-administered substance use screening over clinician 

interviews to facilitate the detection of substance use in youth 

patients and to inform clinical response. By extent, our findings 

suggest that there is value in training clinicians in how to 

respond to positive screens (e.g., brief intervention) while 

maintaining patient confidentiality (e.g., by leveraging electronic 

health record features to control parent/guardian access to 

sensitive health information). Furthermore, our study highlights 

that self-administered screening has become increasingly 

prevalent across US pediatric primary care practices in recent 

years. Given current gaps in standardized substance use 

screening practices, our study findings provide support for the 

universal implementation of self-administered screening to 

support prevention and early intervention (53). For youth, self- 

administered screening in a confidential setting may be more 

comfortable than a face-to-face interview with their pediatrician 

about substance use, a sensitive topic. For providers, whose 

reluctance to do any screening is often related to time 

constraints, adopting universal self-administered screening 

(which patients can do independently in advance) implies an 

added benefit of preserving important time during the visit. 

Knowing that the majority of adolescents in this sample had 

negative substance use screens, providers could use additional 

time to offer brief preventive care, psychoeducation, or 

anticipatory guidance during the visit, and when necessary, 

intervention or referral to treatment—practices that are 

recommended by leaders in pediatrics (52, 55).
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