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Abstract

Objective—Tobacco smoke exposure (TSE) causes significant childhood morbidity and is 

associated with a multitude of conditions. National organizations recommend TSE screening at all 

pediatric clinical encounters. Data regarding TSE screening in the pediatric emergency department 

(PED) is sparse, although children with TSE-associated conditions commonly present to this 

setting. We aimed to determine the frequency and outcome of TSE screening in the PED, and 

assess associated sociodemographic/clinical characteristics.

Methods—This retrospective review included pediatric patients presenting to a large PED in 

Cincinnati, Ohio between 2012 and 2013. Variables extracted included: age, sex, race/ethnicity, 

insurance, child’s TSE status, triage acuity, diagnosis, and disposition. Regression analyses 

examined predictors of TSE screening and TSE status.

Results—116,084 children were included in the analysis. Mean child age was 6.20 years (SD 

±5.6); 52% were male. Nearly half of children did not undergo TSE screening; only 60% of 

children with TSE-related illnesses were screened. Predictors of TSE screening were: younger 
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age, male, African American, non-commercial insurance, high acuity, TSE-related diagnoses and 

non-intensive care admission. Of children screened for TSE, 28% were positive. Children more 

likely to screen positive were non-Hispanic, had non-commercial insurance and TSE-related 

diagnoses. Non-African American children triaged as low acuity were more likely to have TSE, 

yet less likely to be screened.

Conclusion—Despite national recommendations, current TSE screening rates are low and fail to 

identify at risk children. PED visits for TSE-associated conditions are common, thus further 

research is needed to develop and assess standardized TSE screening tools/interventions in this 

setting.

Introduction

Tobacco smoke exposure (TSE) is a significant cause of preventable pediatric morbidity and 

healthcare costs. TSE is associated with childhood conditions such as preterm birth and low 

birth weight, sudden infant death syndrome (SIDS), asthma, atopy, acute respiratory 

infections and middle ear disease.1–4 Over $4.6 billion dollars in medical expenditures alone 

is spent annually for childhood illnesses of parent/caregiver smoking.5

Despite these findings and the knowledge that there is no safe level of TSE in children, an 

estimated 40% of children ages 3–11 years continue to be exposed to tobacco smoke in the 

United States.6 Therefore, improved screening programs are needed to determine children at 

risk for TSE so that parents and caregivers can be appropriately identified and counseled.

Pediatric-based TSE prevention programs have shown promise. Screening programs in the 

pediatric inpatient setting are feasible.7 Smoking cessation interventions during admission 

and out-patient visits for respiratory illnesses and non-respiratory illnesses in children 

encourage parents/caregivers to stop smoking and reduce child TSE. 8–10 However data 

regarding TSE screening in the pediatric emergency department (PED) is sparse, even 

though children with TSE-associated conditions commonly present to this setting and PED 

visits can serve as “teachable moments” for prevention interventions.11

The overall aim of this study was to examine the implementation of TSE screening that was 

part of current practice in a large, urban PED. We examined the relationship between TSE 

screening and sociodemographic and clinical characteristics. We also assessed the 

relationship between TSE status and patient characteristics. Since prior research suggests 

that TSE disproportionately affects children, non-Hispanic blacks, and those living in 

poverty,6 we hypothesized that TSE frequency would vary with sociodemographics.

Methods

We examined electronic medical records (EMR) of a consecutive sample of patients aged 0–

18 years presenting to the PED of a Level 1 pediatric trauma center from March 2012 – 

August 2013. There were no TSE screening or tobacco counseling interventions or 

initiatives in place during the study period.
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Utilizing Epic, our hospital-wide EMR software, the following variables were extracted 

from patient’s charts: age, sex, race/ethnicity, insurance type, child’s TSE status, triage 

acuity, discharge diagnosis, and disposition. Insurance type was classified as commercial 

insurance or non-commercial insurance (Medicaid, Medicare, other governmental insurance, 

self-pay, or other). High acuity patients (triage levels 1–2) were those with higher potential 

to deteriorate clinically (e.g., active seizure, respiratory distress) and low acuity patients 

(triage levels 3–5) were those with a lower risk of clinical deterioration (e.g., earaches, ankle 

injury). Triage acuity and disposition were assessed to determine if these factors were 

associated with an increased or decreased likelihood of documenting TSE status. TSE status 

was assessed within the “Social History” section of the EMR with the prompt “Tobacco/

Smoke Exposure”. Blank responses in this field were coded as not TSE screened. Those 

who had a “Yes” or “No” response documented were coded as TSE screened. Those with a 

“Yes” response were coded as positive TSE status and those with a “No” response were 

coded as negative TSE status. Any healthcare provider could have completed TSE 

documentation, whether on the index visit or on a previous patient encounter.

Discharge diagnoses were based on International Classification of Diseases, 9th Revision, 

Clinical Modification (ICD-9-CM) and categorized as either TSE-related diagnoses or non-

TSE related diagnoses. ICD-9 codes for the following conditions or symptoms were 

considered potentially TSE-related: any respiratory infections, otitis media, otorrhea, otalgia, 

rhinitis, asthma, wheeze, cough, shortness of breath, tachypnea, throat pain, laryngeal 

spasm, SIDS, apnea, hypoxemia and respiratory failure.2–4, 12–15

Our primary outcomes were chart documentation of TSE screening and TSE status. 

Descriptive statistics, frequencies and cross-tabulations by TSE screening and TSE status 

were performed. A series of univariate logistic regression analyses were performed to 

examine predictors of TSE screening and TSE status. We subsequently performed 

multivariable logistic regression analyses examining all predictors and TSE screening in one 

model and TSE status in another model. Data were analyzed using SPSS (version 22.0). The 

Institutional Review Board approved this study.

Results

There were 116,084 children aged 0–18 years who presented to the PED during the study 

time period. Mean child age was 6.20 years (SD ± 5.626 years); 52.1% were male, 95.2% 

were non-Hispanic, and 70.7% had non-commercial insurance. Regarding race, 45.1% were 

white, 42.8% were African American, and 12.1% were of other race. Most patients (80.2%) 

were triaged as low acuity. For disposition, 82.6% were discharged to home, long term 

facility, or jail; 13.4% were admitted to any non-intensive care unit (ICU) hospital service; 

1.1% was admitted to the ICU; and 2.9% were included in the other disposition category.

TSE Screening based on Patient Characteristics

TSE screening was performed for 54.6% of all patients. More than one-fifth (23.6%; 

n=14,984) of participants who were screened had a TSE-related diagnosis based on ICD-9 

codes. Univariate logistic regression analyses of TSE screening revealed that patients were 

more likely to be screened for TSE if they: were younger, male, African American, non-
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Hispanic; had non-commercial insurance; were triaged as high acuity; had a TSE-related 

diagnosis; and were discharged to home, long term facility, or jail or were admitted to any 

service (Table 1). Patients of other race were less likely to be screened for TSE compared to 

their white counterparts. The adjusted odds ratios of the multivariable regression analysis 

revealed patients were more likely to be screened for TSE if they: were younger, male, 

African American; had non-commercial insurance; were triaged as high acuity; had a TSE-

related diagnosis; and were admitted to non-ICU. Patients were less likely to be screened for 

TSE if they were of other race and discharged to home, long term facility, or jail.

TSE Status based on Patient Characteristics

Of 63,399 patients who had documentation of TSE screening, 28.4% screened positive for 

TSE. Univariate logistic regression analyses of TSE status revealed that patients were less 

likely to have a positive TSE status if they were younger; male; African American or other 

race; triaged as high acuity; discharged to home, long-term facility, or jail; and admitted to 

any service (Table 2). Patients were more likely to have a positive TSE status if they were 

non-Hispanic and had non-commercial insurance compared to their counterparts who were 

Hispanic and had commercial insurance. No statistically significant difference was found 

between TSE status and TSE-related diagnoses. The adjusted odds ratios of the 

multivariable analysis revealed patients were more likely to have a positive TSE status if 

they: were non-Hispanic, had non-commercial insurance, or had a TSE-related diagnosis. 

Patients were less likely to have a positive TSE status if they were younger; African 

American or of other race; triaged as high acuity; or discharged to home, long term facility, 

or jail.

DISCUSSION

The American Academy of Pediatrics currently recommends documentation of TSE at all 

clinical encounters.16 Failure to screen for TSE represents a missed opportunity to counsel 

families on the negative health impact of childhood TSE and to provide tobacco cessation 

interventions.

Prior research has shown that brief interventions (less than three minutes) are effective at 

improving tobacco abstinence and that universal screening is widely performed when TSE 

documentation is part of a mandatory EMR nursing assessment.18, 7 However, our study 

found that nearly half of children who presented to the PED did not undergo TSE screening. 

Potential barriers that may have contributed to low rates of screening include time 

constraints within the busy PED and/or provider discomfort with tobacco screening and 

counseling.17 Further research is warranted to determine how universal TSE screening can 

be best implemented in the PED.

National data using biomarkers for tobacco exposure estimate that 40% of children have 

TSE, and that TSE is more common among African American children and those living in 

poverty.6 We did observe that those with non-commercial insurance were 3.3 times more 

likely to report TSE than those with commercial insurance. However, we observed lower 

documented TSE in our population (28.4%) overall with significantly lower than expected 

TSE among African American children (24.7%). Multiple factors may have contributed to 
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these findings. First, caregivers may have underreported TSE, as tobacco use is often 

associated with a negative stigma and caregivers may have been reluctant to disclose TSE to 

their children’s healthcare providers. Second, since the TSE screening prompt was within 

the Social History section of the EMR and was not a mandatory field, some providers may 

not have been aware that this prompt was present. This could explain the lack of 

standardization in screening practices as only 55% of patients were screened. Third, 

caregiver report of childhood TSE varies across provider types (i.e. nurses, residents and ED 

providers) when compared to biomarkers of TSE.7 Although some studies have confirmed 

TSE self-report with biochemical validation of TSE using cotinine,19–20 widespread use of 

biochemical validation in the PED is impractical. Thus changing assessment procedures, 

such as using structured caregiver interviews which are sensitive for assessing TSE during 

pediatric visits,7 may offer improved findings in the PED.

Our study also demonstrated that current screening patterns fail to identify children who are 

most at risk for TSE. Only 60% of children with TSE-related illnesses were screened. These 

children would potentially benefit the most if their caregivers were screened and engaged in 

tobacco cessation interventions. Moreover, children who were not African American and 

those triaged as low acuity were less likely to be screened for TSE, yet more likely to have 

exposure to tobacco. These findings suggest that all clinical encounters in the PED, present 

“teachable” moments to address TSE in children of all demographics.

Our study has several limitations. First, the study was conducted in the PED of a large, 

urban, freestanding children’s hospital, in which the majority of patients are of low 

socioeconomic status; the findings may therefore have limited generalizability to other 

clinical settings. Second, assessment of TSE screening was based on caregiver report as 

documented in one field of the EMR. It is possible that TSE screening may have occurred 

more frequently, was not documented, and/or was documented outside of the social history 

field in the EMR. Thus, our predictors of TSE screening are valid only for the portion of the 

population that was screened and may not be representative of the entire study population. 

Last, although we identified disparities in screening across race and markers of 

socioeconomic status, we did not examine whether these differences correlated with 

healthcare worker variables (e.g., role, attitudes, or behaviors), which could also influence 

screening practices.

Conclusion

Despite national recommendations to document TSE at all clinical encounters, we found that 

a sizeable proportion of children presenting to the PED do not undergo TSE screening. 

Furthermore, a disproportionate number of children most at risk for exposure to tobacco 

smoke are not screened, although PED visits for TSE-associated conditions are common. 

Further research is warranted to develop standardized TSE screening tools for the PED and 

assess the efficacy of routine universal screening and brief counseling interventions in this 

setting.

Lustre et al. Page 5

Prev Med. Author manuscript; available in PMC 2017 April 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



Acknowledgments

Funding: This publication was supported in part by the National Cancer Institute/National Institutes of Health 
1R21CA184337 (Dr. Mahabee-Gittens and Dr. Gordon) and in part by an Institutional Clinical and Translational 
Science Award, NIH/NCATS Grant Number 8UL1TR000077-05. Its contents are solely the responsibility of the 
authors and do not necessarily represent the official views of the NIH.

References

1. Kharrazi M, DeLorenze GN, Kaufman FL, et al. Environmental tobacco smoke and pregnancy 
outcome. Epidemiology. 2004; 15(6):660–670. [PubMed: 15475714] 

2. Anderson HR, Cook DG. Passive smoking and sudden infant death syndrome: review of the 
epidemiological evidence. Thorax. 1997; 52:1003–1009. [PubMed: 9487351] 

3. Jones LL, Hashim A, McKeever T, et al. Parental and household smoking and the increased risk of 
bronchitis, bronchiolitis and other lower respiratory infections in infancy: systematic review and 
meta- analysis. Respir Res. 2011; 12:5. [PubMed: 21219618] 

4. U.S. Department of Health and Human Services. A Report of the Surgeon General. Atlanta, GA: 
U.S. Department of Health and Human Services, Centers for Disease Control and Prevention, 
National Center for Chronic Disease Prevention and Health Promotion, Office on Smoking and 
Health; 2014. The Health Consequences of Smoking: 50 Years of Progress. 

5. Aligne CA, Stoddard JJ. Tobacco and children. An economic evaluation of the medical effects of 
parental smoking. Arch Pediatr Adolesc Med. 1997; 151(7):648–653. [PubMed: 9232036] 

6. Homa DM, Neff LJ, King BA, et al. Centers for Disease Control and Prevention (CDC). Vital signs: 
disparities in nonsmokers' exposure to secondhand smoke--United States, 1999–2012. MMWR 
Morb Mortal Wkly Rep. 2015; 64(4):103–108. [PubMed: 25654612] 

7. Kruse GR, Rigotti NA. Routine screening of hospital patients for secondhand tobacco smoke 
exposure: a feasibility study. Prev Med. 2014; 69:141–145. [PubMed: 25284258] 

8. Winickoff JP, Hillis VJ, Palfrey JS, Perrin JM, Rigotti NA. A smoking cessation intervention for 
parents of children who are hospitalized for respiratory illness: the stop tobacco outreach program. 
Pediatrics. 2003; 111(1):140–145. [PubMed: 12509567] 

9. Collins BN, Nair US, Hovell MF, DiSantis KI, Jaffe K, Tolley NM, Wileyto EP, Audrain-
McGovern J. Reducing Underserved Children's Exposure to Tobacco Smoke: A Randomized 
Counseling Trial With Maternal Smokers. Am J Prev Med. 2015 May 28. [Epub ahead of print]. 

10. Rosen LJ, Noach MB, Winickoff JP, Hovell MF. Parental smoking cessation to protect young 
children: a systematic review and meta-analysis. Pediatrics. 2012 Jan; 129(1):141–152. [PubMed: 
22201152] 

11. McBride CM, Emmons KM, Lipkus IM. Understanding the potential of teachable moments: the 
case of smoking cessation. Health Educ Res. 2003 Apr; 18(2):156–170. [PubMed: 12729175] 

12. Willatt DJ. Children's sore throats related to parental smoking. Clin Otolaryngol Allied Sci. 1986 
Oct; 11(5):317–321. [PubMed: 3780018] 

13. Lakshmipathy N, Bokesch PM, Cowen DE, Lisman SR, Schmid CH. Environmental tobacco 
smoke: a risk factor for pediatric laryngospasm. Anesth Analg. 1996; 82(4):724–727. [PubMed: 
8615487] 

14. Weinstock TG, Rosen CL, Marcus CL, et al. Predictors of obstructive sleep apnea severity in 
adenotonsillectomy candidates. Sleep. 2014; 37(2):261–269. [PubMed: 24497655] 

15. LeSon S, Gershwin ME. Risk factors for asthmatic patients requiring intubation. I. Observations in 
children. J Asthma. 1995; 32:285–294. [PubMed: 7629004] 

16. Committee on Environmental Health; Committee on Substance Abuse; Committee on 
Adolescence; Committee on Native American Child. From the American Academy of Pediatrics: 
Policy statement--Tobacco use: a pediatric disease. Pediatrics. 2009; 124(5):1474–1487. [PubMed: 
19841108] 

17. Mahabee-Gittens EM, Dixon CA, Vaughn LM, Duma EM, Gordon JS. Parental tobacco screening 
and counseling in the pediatric emergency department: practitioners' attitudes, perceived barriers, 

Lustre et al. Page 6

Prev Med. Author manuscript; available in PMC 2017 April 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



and suggestions for implementation and maintenance. J Emerg Nurs. 2014; 40(4):336–345. 
[PubMed: 24029045] 

18. Fiore, M.; Jaen, C.; Baker, T., et al. Treating tobacco use and dependence: 2008 update. Rockville, 
MD: US Department of Health and Human Services, Public Health Service; 2008. 

19. Irvine L, Crombie IK, Clark RA, et al. What determines levels of passive smoking in children with 
asthma? Thorax. 1997; 52(9):766–769. [PubMed: 9371205] 

20. Willers S, Axmon A, Feyerabend C, et al. Assessment of environmental tobacco smoke exposure 
in children with asthmatic symptoms by questionnaire and cotinine concentrations in plasma, 
saliva, and urine. J Clin Epidemiol. 2000; 53(7):715–721. [PubMed: 10941949] 

Lustre et al. Page 7

Prev Med. Author manuscript; available in PMC 2017 April 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



Highlights

Nearly half of children did not undergo TSE screening in the emergency department.

Only 60% of children with TSE-related illnesses were screened.

Of children screened for TSE, 28% were positive.

Current TSE screening rates are low and fail to identify at risk children.
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