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Abstract

Background—Inhalant use co-occurs with emotional distress. Inhalant use may be a means of 

self-medicating distress, but more recent study focuses on the cognitive appraisal of personal 

benefits of using substances.

Objectives—Objectives were to determine whether emotional distress variables predict early 

versus later initiation of inhalant use, whether such relationships differ between American Indian 

and white youth, and whether perceived emotional benefits of inhalant use moderates the 

relationship between emotional distress and stage of inhalant initiation.

Methods—Data were from a study of 7–12th grade American Indian youth who live on or near 

reservations. A total of 856 students from 32 schools surveyed from 2009 to 2012, who reported 

having used inhalants (American Indian = 683; white = 173), were surveyed about age first use of 

inhalants, levels of emotional distress, and perceived benefits of inhalant use. SEM models were 

used to assess study objectives.

Results—Depression and anger did not discriminate between early and later initiation. Lower 

self-esteem related to earlier initiation, but only among American Indian students. Perceived 

emotional benefits of inhalant use did not moderate the relationship between self-esteem and stage 

of initiation.

Discussion and Conclusions—Among middle school and high school American Indian and 

white youth living on or near American Indian reservations, emotional distress is not strongly 

related to stage of inhalant initiation.

Scientific Significance—These findings raise questions about the timing and strength of 

relationship between emotional distress and early inhalant initiation. Prospective studies are need 

to assess this relationship more fully.

INTRODUCTION

The comorbidity among substance use and emotional factors is well established. Substance 

use often co-occurs with various negative emotional states including depressed or anxious 
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mood, agitation, or anger, or low self-esteem,1 and emotional distress factors have been 

found to predict different trajectories of adolescent substance use.2 Beyond the effects of 

emotional distress on adolescent substance use in general, there is substantial evidence that 

this relationship is particularly prevalent for inhalant use. One source of distress, low self-

esteem, discriminates between users and non-users of inhalants among troubled youth.3 

Both adult4,5 and adolescent6,7 inhalant users also tend to be more depressed than their non-

using counterparts, and there is a higher prevalence of depressive and anxiety disorders for 

adult inhalant users.4,5

One theoretical approach to understanding the relationship between emotional states and 

substance-using behaviors is the self-medication hypothesis (SMH) of Khantzian8 which 

postulates that use of various psychoactive substances serves to modulate and control 

distressful emotions. But this theory has not been without its critics.9 Whereas SMH is 

typically presented as a motivational theory with its roots focused on psychoanalytic 

processes, other more recent models focus on the cognitive appraisal of substances as 

sources of psychological benefit. Such models include self-efficacy and outcome 

expectancies10,11 and perceived risks and benefits12,13 as targets of cognitive appraisal. The 

Theory of Normative Social Behavior14 (TNSB) postulates that outcome expectancies, the 

belief that a behavior (eg, substance use) will lead to a certain outcome, may serve as a 

moderating factor on the relationship between descriptive norms and behavioral intentions. 

In relation to SMH, outcome expectancies for specific emotional outcomes should moderate 

the relationship between emotional states and substance use behaviors. The relationship 

between emotional states and substance use should be strengthened if subjective appraisal of 

the substance is viewed as beneficial for emotional control and benefit.

In this paper I evaluate the moderating effects of perceived emotional benefits on the 

relationship between self-esteem, anger, and depression and early initiation of inhalant use 

among American Indian and white youth attending schools on or near American Indian 

reservations. Early initiation of inhalant use in general population samples increases risk for 

mood, anxiety, and personality disorders.5 In a comparison of 3480 American Indian and 

white youth living on or near reservations, Native youth were significantly more likely to 

initiate inhalant use compared to white youth (Stanley LR, Swaim RC, unpublished data, 

January, 2014; OR = 1.76). A common approach to investigating substance use onset is to 

dichotomize samples into early versus later initiation.15 In this study a cut point of age 12 

and younger for early initiation was selected, as this age break relates to a transition from 

elementary to middle school when substance use risk is increased. As the racial/ethnic 

adolescent group that consistently reports the highest levels of substance use,16 a clearer 

understanding of the relationship between emotional distress and substance use behaviors is 

needed for American Indian youth.

We hypothesize first, that emotional factors (self-esteem, depression, anger) will be more 

highly related to early than to later initiation of inhalant use. This is based on prior studies 

that show increasing levels of emotional distress and mental health disorders among early 

inhalant initiators.3–5 While a specific hypothesis cannot be made regarding the relationship 

between emotional factors and inhalant initiation based on ethnicity, the following is raised 

as a research question. Do various forms of emotional distress relate to stage of inhalant 
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initiation differentially between American Indian and white youth? Finally, it is 

hypothesized that perceived emotional benefits will moderate the relationship between 

emotional factors and inhalant initiation for both groups of youth.

METHOD

Participants

The participants included 7th through 12th grade youth who attended schools on or near 

American Indian reservations. This study is part of a larger ongoing epidemiologic study of 

substance use among reservation-based Native youth. To be included in the study, the 

schools had to have at least 20% American Indian youth enrolled. Sampling of schools for 

the larger project was based on obtaining a representative sample from six geographic 

regions (Northwest, Northern Plains, Southeast, Southern Great Plains, and Southwest). 

Schools were paid $500 for participation and were provided with a comprehensive report of 

survey findings. The specific tribal identity of youth is kept private for purposes of 

confidentiality.

The sample contained four years of data (2009–2012 school years) from 32 schools. 

Students who reported at least lifetime use of inhalants were included in the study and were 

divided into early initiation (12 or younger) and later initiation (13 or older) groups. Ethnic 

identification was based on self-report by the students, and two groups of students, 

American Indian and white, were included. A total of 683 American Indian students 

reported having used inhalants (19.9%). Of this number, 347 were early initiators and 336 

were later initiators. A total of 173 white students reported having used inhalants (9.9%), 

with 71 early initiators and 102 later initiators.

Procedure

The data collection procedures were approved by the university Institutional Review Board 

(IRB) and a resolution of support was also obtained from tribal authorities or school board 

prior to all data collection. A teacher or school staff member was trained in human subjects 

procedures through an online or telephone IRB training protocol prior to survey 

administration. The school staff member carried out all survey administration following 

written instructions. Parents were notified of survey administration through both a parent 

notification letter and a broad media release and were given the opportunity to remove their 

child from the project. Less than one percent of students did not complete the survey due to 

lack of parental consent

Students were informed that their participation was voluntary and that they could leave any 

survey item blank, or discontinue taking the survey at any time. No identifying information 

was collected to maintain the anonymity of all participants. Surveys were completed during 

one class period and those students for whom parental consent was not obtained were moved 

to another school area. After surveys were completed, students placed their completed 

survey in a large envelope in random order which was then sealed and turned in to the 

school staff member. Staff administering the surveys were instructed to remain in an area of 
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the classroom during survey completion that precluded their observation of student 

responses.

Measures

Survey data were obtained from The American Drug and Alcohol Survey™. Versions of this 

survey have been given to American Indian youth for several decades, and it has been 

validated for use with both majority and ethnic minority youth.17 Two inhalant use items, 

one assessing lifetime use and the other assessing age of first use, were utilized. The lifetime 

item asked, “Have you ever “sniffed” or “huffed” glue, gas, sprays, or anything like that to 

get high?” The second item asked, “How old were you the first time you “sniffed” or 

“huffed”? Response alternatives for this item included, “never used”, 7 or younger, 

individual alternatives from age 8 to 18, and 19 or older.

Measures of emotional distress included items assessing level of self-esteem, depression, 

and anger. These measures have been used successfully in several previous studies with both 

majority and minority youth, with evidence of good psychometric properties.18–21 Each of 

the emotional distress items was measured on a four-point Likert scale with responses of “a 

lot”, “some”, “not much”, and “not at all.” The self-esteem measure was comprised of six 

items (eg, “I am proud of myself,” “I am good looking”; Cronbach alpha = .81). Legitimate 

and important questions have been raised as to the best way to measure self-esteem among 

American Indian samples22 considering the emphasis on collective as opposed to personal 

aspects of self-concept among many American Indian cultural groups.23 However, both 

collective and personal measures of self-esteem have been used successfully with Native 

people,22 and personal measures have demonstrated measurement equivalence between 

American Indian and non-Indian youth.24 The self-esteem measure reported here, as seen in 

the example items cited above, is a personal measure that has been used successfully with 

American Indian youth,25,26 and has demonstrated construct validity with Native samples.27 

The depression measure was assessed with five items (eg, “I feel low,” “I am depressed”; 

Cronbach alpha = .89). The anger measure was comprised of four items (eg, “I am quick-

tempered,” “I get mad”; Cronbach alpha = .80).

The emotional benefits of inhalants measure was comprised of three items following the 

stem, “Sniffing inhalants …” Items included “makes me feel good,” “is fun,” and “helps me 

feel better (Cronbach alpha = .99).

Missing Data Management

Missing data were handled using a multiple imputation approach.28 Five imputed data sets 

were created using IBM SPSS Statistics 22, and parameter estimates were combined using 

procedures outlined by Rubin.29 There is no known theoretical approach for combining fit 

statistics within a multiple imputation procedure for SEM. Therefore, Chi-square and other 

measures of fit were reported using the mean across the five imputations.

Analytic Approach

Mean levels of emotional distress variables were compared between early and later inhalant 

initiation for both American Indian and white adolescents with independent t-tests. This was 
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followed up with evaluation of both measurement and structural models within an SEM 

framework using EQS 6.1.30 Measurement models were constructed to evaluate the 

measurement structure of the three emotional distress variables with variances fixed to 1 and 

all factors allowed to freely correlate. This was followed by structural models in which stage 

of inhalant initiation (early or later) was evaluated for association with measures of 

emotional distress (depression, anger, low self-esteem). Multiple group models were 

assessed to determine first, whether the latent constructs for emotional distress were 

measured equivalently across groups. Four groups were assessed: (1) American Indian youth 

reporting high emotional benefits, (2) American Indian youth reporting low emotional 

benefits, (3) white youth reported high emotional benefits, and (4) white youth reporting low 

emotional benefits. The multiple group models were run first with no equality constraints 

imposed. This was followed by a model with all factor loadings constrained to be equal. 

Factor loading equivalence was assessed using a Chi-square difference test. A similar 

procedure was followed for the structural model, first with structural paths from emotional 

distress variables to stage of inhalant initiation freely estimated, followed by imposition of 

equality constraints on the structural paths. A test for equivalence of structural paths was 

again assessed with a Chi-square difference test. Robust estimates of Chi-square and CFI,31 

along with the SRMR were used to evaluate model fit. Non-normality of distributions was 

accounted for using Robust estimation in EQS which provides adjusted standard errors, and 

the Satorra-Bentler (S-B) Chi-square is reported. For Chi-square difference tests, the 

standard Chi-square was used. Standards for good model fit were based on a CFI near .95, 

and an SRMR less than .09,32 though others have questioned the meaningful differences 

between CFI’s of .90 versus .95.33 The structural model is presented in Figure 1 with 

moderating effects of emotional benefits depicted as arrows to regression paths from 

emotional distress variables to inhalant initiation.

RESULTS

Among American Indian students, 19.9% reported having ever used inhalants compared to 

9.9% of white students. Mean levels and standard deviations of emotional distress variables 

by ethnicity and stage of inhalant initiation are presented in Table 1. Independent t-tests 

across levels of inhalant initiation revealed one significant difference among the three 

emotional distress variables. Students who reported using inhalants at age 12 or younger 

reported lower levels of self-esteem than those who started using after age 12 (17.76 vs. 

18.64; t (855) = 3.141, p = .002). Follow-up tests showed that this difference occurred only 

among American Indian students, t (681) = 2.25, p = .025). With comparisons across 

ethnicity within stage of initiation, no differences were found among youth who began using 

inhalants earlier. Among those who initiated inhalants at age 13 or older, white students 

reported higher levels of anger compared to American Indian students, t (368) = 1.98, p = .

048.

For assessment of latent variable models, five imputations were conducted. Measurement 

models were evaluated for each ethnicity for the three emotional distress constructs. Mean 

fit statistics across the five imputations for white students were, S-B Chi-square (87) = 

185.757, p < .001, SRMR = .090, Robust CFI = .89. For American Indian students mean fit 

statistics were, S-B Chi-square (87) = 490.815, p < .001, SRMR = .071, Robust CFI = .89.
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Factor loadings and structural coefficients across the four groups are presented in Table 2. 

All factor loadings were significant (p < .001) based on robust standard errors with the 

exception of one indicator for self-esteem (“I am good at games”) among white students 

reporting low emotional benefits (p < .01). Only one structural coefficient was significant, 

from self-esteem to stage of inhalant initiation among American Indian students who 

perceived high emotional benefit of inhalants (p < .05). With all factor loadings freely 

estimated for the measurement model, Chi-square (df = 348) = 1158.271. With factor 

loadings constrained to be equal, Chi-square (df = 393) = 11.93.426. The Chi-square 

difference test, Chi-square (df = 45) = 35.155, was non-significant (p = .85), indicating that 

each of the measures of emotional distress was measured equivalently across the four 

groups. With all structural coefficients freely estimated, Chi-square (df = 432) = 1248.156. 

With all structural paths constrained to be equal, Chi-square (df = 441) = 1249.956. The 

Chi-square difference test, Chi-square (df = 9) = 1.80, was non-significant (p = .99), 

indicating that there were no moderating effects of perceived emotional benefits on the 

relationship between emotional distress factors and stage of inhalant initiation.

DISCUSSION AND CONCLUSIONS

In the current sample, 10% of white youth and 20% of American Indian youth reported 

having ever used inhalants. It is important to remember that these youth attended the same 

schools on or near American Indian reservations, and thus were subject to some of the same 

socio-economic conditions. Given that inhalant use increases risk for subsequent other 

substance use disorders including IV opiate use,5 the levels of use among this sample of 

youth, and the wide discrepancy in rates across these two cultural groups underscores the 

public health importance of this issue and the importance of identifying key etiologic 

mechanisms.

One potential explanation for the reported relationship between inhalant use and poor 

emotional and substance use outcomes is self-medication.8 Users are presumed to utilize 

illicit substances to treat their negative emotional states. It is also reasonable to suspect that 

those who expect higher levels of emotional benefit from such substance use would be more 

likely to use those substances and to begin using them at an earlier age if the negative 

emotional states are active. To test the validity of these questions, we evaluated two 

hypotheses and one research question. The first hypothesis predicted that emotional distress 

factors (low self-esteem, depression, and anger) would be related to early versus later 

initiation of inhalant use. Secondly, we asked the research question, whether American 

Indian students’ emotional distress would be more strongly related to early inhalant 

initiation compared to white students. Finally, we considered a second hypothesis that 

perceived emotional benefits from using inhalants would moderate the relationship between 

emotional distress factors and early initiation of inhalants.

Little support was found for the first hypothesis. There was no strong relationship between 

early versus late inhalant initiation and emotional factors, with one exception. American 

Indian students with lower self-esteem generally were more likely to start using inhalants 

early. The other two emotional distress factors, depression and anger, were not associated 

with stage of inhalant initiation. As noted earlier, there is strong support in the literature for 
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the likelihood of negative emotional outcomes among youth who start use of illicit 

substances at an early age.3–6 These findings support and extend those of Howard and 

Jensen3 who found lower self-esteem among users compared to non-users of inhalants. 

These results extend their findings, indicating that lower self-esteem not only differentiates 

users and non-users, but also discriminates between early versus later initiators of inhalants. 

However, the effect was not strong. The failure to find support for a relationship between 

depression and inhalant initiation would appear to weaken the self-medication hypothesis. 

Several studies have found high levels of depression among inhalant users compared to non-

users.4–7 But depression did not discriminate between early and later inhalant initiators. Nor 

did levels of anger differentiate these groups.

In regard to the finding for self-esteem, it is important to note that the measure used here 

was based on personal self-esteem, an approach that has been used in most prior studies 

among American Indian youth.22,25,26 But given the potential important role of this 

construct in the emergence of early inhalant use, more study should consider the 

comparative effects of personal vs. collective self-esteem as reported by Hammond et al.35

Investigation of the research question revealed few differences in emotional factors by 

ethnicity. While there was an overall increased vulnerability for early inhalant use related to 

low self-esteem, follow-up tests showed that this relationship was present only for American 

Indian youth. No differences were found across ethnicity for depression. A somewhat 

surprising effect was found for anger, however, with white students reporting higher levels 

than American Indian students, among those who initiated inhalant use at age 13 or older.

The last question evaluated was whether perceived emotional benefits from inhalant use 

would moderate the relationship between emotional distress factors and stage of inhalant 

initiation. With comparison of structural coefficients across the four groups of youth, no 

moderating effects were found. An examination of the structural coefficients suggests that 

limited power may have suppressed some effects. Among white students, the raw value of 

coefficients from self-esteem to inhalant initiation equaled or exceeded those found among 

American Indian students, but were non-significant due to adjusted standard errors for 

distributional properties. Sample sizes for white students were considerably smaller. Future 

study that includes larger numbers of white students may support a finding for self-esteem 

and inhalant initiation.

A limitation that must be considered in the interpretation of these findings is the level of 

model fit. None of the models reached the preferred level of fit (CFA ≥ .95). Models were at 

or near the level of .90, a standard that has been regarded as approximate fit.33 It is possible 

that with the inclusion of other possible measures of emotional distress (eg, anxiety), fit 

might have been improved. Inclusion also of correlated error terms would have improved fit, 

but would have made the interpretation of the latent variables less clear, so they were not 

included. The standard for SRMR was met. Therefore, fit was judged to be sufficient at or 

near .90, making interpretation of findings appropriate.

While the current data cannot establish causal relationships, a number of issues are raised by 

these findings. The limited support for hypothesis one, that emotional distress would be 
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more highly associated with earlier inhalant initiation, would appear to be in conflict with 

other findings that show early initiation to be associated with various mood, anxiety, and 

other disorders.5 But the results reported here suggest that the role of emotional factors may 

not be substantial in leading to early inhalant use. While past study has shown that inhalant 

users evidence high rates of mood, anxiety, and personality disorders5, this relationship may 

not be evident or active at early ages. Rather, emotional distress and for some, diagnosable 

psychiatric conditions, may emerge with continued use or as inhalant users move on to using 

other substances as reported by Novins and Barron36 and Storr, Westergaard, and 

Anthony.37

Other research3 has shown that those who develop an inhalant use disorder also show 

evidence of antisocial behaviors and early onset violence. But the data from this study 

showed no relationship between anger and early onset of inhalant use. This again suggests 

that whatever relationship exists between inhalant use and externalizing behaviors may not 

be clearly identifiable among school-age users.

Further work is needed to determine how emotional distress, and mood and behavior 

disorders relate to inhalant use. These findings raise questions as to whether early distress is 

causally related to early initiation of substance use among both American Indian and white 

adolescents. This may suggest that emotional factors, including later diagnosis of psychiatric 

conditions, may be outcomes of inhalant use, or that the early precursors of causally related 

emotional factors are not yet detectable among adolescents.

The current study was limited by its cross-sectional design, but it is as least partially in 

contradiction to a number of past studies. This introduces new questions regarding the 

etiology and outcomes associated with inhalant use. Due to the retrospective nature of one 

variable, age of onset, it is possible that other factors intervened between onset and the 

reporting of current perceived emotional distress. Other factors could have diminished 

earlier emotional distress, or some who tried inhalants may not have been persistent users, 

reducing the emotional distress relationship for the entire sample. While these limitations 

need to be considered, the results reported here emphasize the need for prospective studies 

that follow youth from early adolescence into young adulthood to help clarify the role of 

emotional distress and inhalant use trajectories, with identification of potentially causal 

mechanisms of early onset. Furthermore, while only one ethnicity difference was found, 

regarding self-esteem among American Indian students, this findings underscores the 

importance of also considering potentially differing relationships across ethnic groups of 

youth in future work in this area.
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FIGURE 1. 
Structural mode of Emotional Distress & Inhalant Initiation.
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