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Abstract
Purpose—The factors that distinguish adolescent male and female substance abusers with and
without legal problems were investigated.

Method—Youths (N = 4,071) admitted for substance abuse treatment were administered the
revised Drug Use Screening Inventory (DUSI-R) to measure severity of health, behavior, and
social adjustment problems.

Results—Legal problems were more frequent among boys; however, severity of disturbance was
greater in girls on 9 of 10 scales. Substance abusing girls and boys with legal problems reported
more severe behavior, substance abuse, family adjustment, and peer relationship problems than
substance abusing peers without legal problems. Quality of peer relationship mediated the
association of family dysfunction, substance abuse and behavior problems with legal problems in
boys only.

Conclusions—Gender and legal status both need to be taken into account to potentiate treatment
prognosis of substance abusing youths.
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Introduction
The prevalence of substance use among youths remains high despite strong legal sanctions
and social mores prohibiting consumption. Results of the most recent Monitoring the Future
survey conducted in the U.S. indicate that 30-day frequency of alcohol, tobacco and
marijuana use is 43.1%, 20.4% and 19.4% among 12th grade students (Johnston, O’Mally,
Bachman, Schulenberg, 2009). Indeed, 27.6% of 12th grade students report “being drunk” in
the 30-day period prior to the survey. Most likely, the actual prevalence is even higher
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considering that youths having the highest level of substance involvement, particularly
dropouts and truants, are not in school the day the survey is administered.

Low adherence to societal mores and laws is a prominent characteristic of many youths who
consume illegal drugs (Gordon, Kinlock, & Battjes, 2004; Kinlock, Battjes, & Gordon,
2004; Vander Waal, McBride, Terry-McElraht, & Van Buren, 2001). Accordingly,
incarceration consequent to criminal activity (Gordon et al., 2004) and fighting (Vander
Wall et al., 2001) is frequent among substance abusing youths. Notably, adolescents are
more likely than any other age group to be referred to substance abuse treatment via the
criminal justice system (Melnick, DeLeon, Hawke, Jainchil, & Kressel, 1997; Dennis, Scott,
Godley, & Funk, 1999).

Etiology research employing adoption (Cadoret, Riggins-Caspers, Yates, Troughton, &
Stewart, 2000) and twin (Hicks, Blonigen, Kramer, Krueger, Patrick, & Iacono et al., 2007))
paradigms reveals substantial genetic overlap between substance abuse and antisociality.
Indeed, the various categories of substance use disorder (SUD) in the DSM can be ordered
on a scale measuring severity of externalizing behavior with the most negatively sanctioned
drugs associated with greater disturbance (Krueger, Hicks, Patrick, Carlson, Iacono, &
McGue, 2002). Without treatment it is thus not surprising that both antisociality and
substance abuse usually remain stable during adolescence (D’Amico, Edelen, Miles, & M
oral, 2008; Dembo, Wothke, Seebeger, Pacheco, Rollie, Schmeidler et al., 2002). However,
many substance abusing youths do not have concomitant legal problems. The subset of
substance abusers who are involved in the juvenile justice system are more likely to be male,
older than peers who are not involved in the legal system, and members of ethnic minority
groups (Cropsey, Weaver, & Dupre, 2008; Webb, Burleson, Ungemack, 2002). Moreover,
youths who have legal problems are more likely to be living with only one parent (Webb,
Burleson, & Ungemack, 2002).

The clinical and psychosocial characteristics of adolescent substance abusers with and
without legal problems that inform treatment needs have, to date, not been delineated.
Accordingly, the present study compared severity of medical disorder, psychiatric
disturbance, behavior problems, and social maladjustment of adolescents grouped according
to gender and presence/absence of legal problems using the revised Drug Use Screening
Inventory (DUSI-R (Tarter, 1990). In addition, this study, tested an etiological model,
depicted in Figure 1, in which poor family system functioning is posited to portend behavior
problems and substance abuse in offspring which, in turn, promotes affiliations with socially
non-normative peers and legal problems. Currently, youths receiving treatment through the
juvenile system interact mostly with peers who also violate the law, evince multifaceted
behavior problems, and have a dysfunctional family. Hence, demonstrating that affiliation
with deviant peers mediates the association of family adversity, substance abuse and
behavior problems with legal problems underscores the importance of deploying
interventions that promote normative socialization, including consolidation of friendships
with socially normative peers.

Methods
Participants

The sample consisted of male (N=2,875) and female (N=1,196) substance abusing youths
consecutively referred to the Addiction Foundation of Manitoba. Males were more
frequently referred for treatment than females who had concomitant legal problems (58.4%
vs. 41.6%). Table 1 summarizes the characteristics of the four groups comprising the
sample. Boys and girls with legal problems were on average older and had more residence
changes in the year prior to initiating treatment. In addition, a smaller proportion were
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enrolled in school. Family context was also more compromised in youths with legal
problems. Specifically, fewer lived with both parents and more youths with legal problems
had parents who never married.

Instrumentation
The paper and pencil version of the revised Drug Use Screening Inventory (DUSI-R), a self-
report questionnaire consisting of 159 true/false items (Tarter, 1990), was individually
administered after obtaining informed consent during the initial phase of treatment.
Reliability and validity of the DUSI-R have been documented (Kirisci, Mezzich, & Tarter,
1995; Kirisci, Tarter, & Hsu, 1994). Taking approximately 15 minutes to complete this
inventory quantifies severity of problems in 10 domains: 1) Substance Use, 2) Health Status,
3) Behavior Problems, 4) Psychiatric Disorder, 5) School Performance, 6) Family System,
7) Work Adjustment, 8) Peer Relationships, 9) Social Competence, and, 10) Leisure/
recreation. Disturbance in each domain, and the overall problem density (OPD) index, were
determined in standard manner. The scores on each scale and the OPD index range between
0–100% severity. In addition, the DUSI-R contains a 10-item validity scale to detect
intentional deception. A score of 7 or higher on this scale disqualified the person’s data from
analysis.

Statistical Analysis
Analysis of variance was used to compare the mean scores of the four groups. Main effects
of gender and legal status were computed along with interaction effects for each DUSI-R
scale and the overall problem density score. Multigroup path analysis was performed to
elucidate the association of family system, substance abuse, behavior problems, and quality
of peer relationships with presence/absence of legal problems. Regression coefficients in the
model were estimated using Mplus (Muthén & Muthén, 2001). Mplus uses the weighted
least square parameter estimation method with diagonal weight matrix with robust standard
errors. Four indices of model fit were used: the χ2 goodness-of-fit index, root mean square
error approximation (RMSEA), comparative fit index (CFI), and Tucker-Lewis index (TLI).
A non-significant χ2 value (p ≥ .05) indicates that the data are consistent with the model.
RMSEA values greater than .08 reflect poor model-data fit, values between .05 – .08
indicate acceptable fit, and values of less than .05 reflect good fit (MacCallum, Browne, &
Sugawara, 1996). For the CFI and TLI, values greater than .90 and .95 indicate good model
fit (Loehlin, 2004).

Mediated paths were tested using the method described by Sobel (Sobel, 1982) using the

following formula: , where b1 is the regression coefficient between
predictor and mediator, b2 is the regression coefficient between mediator and dependent
variable, and σ2 is the square of the estimate of the standard error of the corresponding
regression coefficient. All of the variables used in the path analysis were manifest variables.

Results
Group Comparisons

Table 2 presents the mean scores of the four groups. A significant main effect for legal
status was found on 7 of 10 scales. Legal problems were associated with more severe
disturbance on scales measuring substance abuse, health status, behavior problems, family
system, work adjustment, peer relationships, and leisure/recreation. Although fewer youths
with legal problems were in school (Table 1), severity of school adjustment problems was
not different from youths without legal problems. Furthermore, severity of psychiatric and
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social competence disturbances did not distinguish substance abusing youths with and
without legal problems. The overall problem density score was more severe in youths with
legal problems.

Girls reported significantly more severe disturbance on 9 of 10 DUSI-R scales. Only the
score on the Work Adjustment scale did not distinguish boys and girls. In addition, the
overall problem density score was significantly higher in girls. A significant interaction
between gender and legal status was not observed on any scale.

Gender-Specific Norms for Substance Abusing Youths With and Without Legal Problems
Norms were derived in male and female substance abusing youths with and without legal
problems. In this manner, practitioners can gauge a particular individual’s severity of
disturbance referenced to his/her cohort. Percentile scores, shown in Table 3, indicate that
girls are skewed toward more severe disturbance than boys. For example, at the 75th

percentile, when treatment is clearly required, girls without legal problems have an average
overall problem density score of 48.7 compared to 43.4 for boys without legal problems.

Modeling the Association between Family System, Substance Abuse, Behavior Problems,
and Peer Relationships

The results of path analysis shown in Figure 2 reveal acceptable model-data fit (X2=7.21,
df=5, p=.21, RMSEA=.017, CFI=.99, TLI=.99). Standardized regression estimates for the
boys and girls are shown at the top and bottom of the arrows. The direct paths indicate
similar results in boys and girls with the exception of a direct path in boys only between peer
relationships and legal problems. Family system disturbance predicted substance abuse
(boys: Beta=.48, z=25.62, p<.001; girls: Beta=.47, z=20.21, p<.001), behavior problems
(boys: Beta=.50, z=29.54, p<.001; girls: Beta=.48, z=23.09, p<.001), and peer relationships
(boys: Beta=.26, z=15.00, p<.001; girls: Beta=.22, z=11.05, p<.001). Quality of peer
relationships was directly predicted by substance abuse (boys: Beta=.36, z=21.54, p<.001;
girls: Beta=.34, z=26.74, p<.001), and behavior problems (boys: Beta=.17, z=10.02, p<.001;
girls: Beta=.18, z=9.42, p<.001). A difference was observed, however, between genders
with respect to a direct path between quality of peer relationships and legal problems (boys:
Beta=.17, z=5.19, p<.001; girls: Beta=.07, z=1.53, p=.13). As can be seen in Figure 2,
family system disturbance, behavior problems, and substance abuse problems were not
directly associated with legal problems in either boys or girls in the full mediation model.
However, significant pairwise associations were observed between family system
disturbance (boys: r=.10, p=.001, girls: r=.13, p<.001), behavior problems (boys: r=.09, p=.
003, girls: r=.10, p=.007) and substance abuse problems (boys: r=.09, p=.003, girls: r=.09,
p=.019) with legal problems.

In boys only, quality of peer relationships mediated the association of family system
disturbance (Beta=.05, z=4.98; p<.001), behavior problems (Beta=.03, z=4.52, p<.001) and
substance abuse (Beta=.06, z=4.99, p<.001) with legal problems. Thus, quality of peer
relationships in boys is an integral intermediating variable linking family system adjustment,
behavior problems, and substance abuse with legal problems.

A comparison model was also tested in which the peer relationships variable was omitted
from analysis. The results, shown in Figure 3, indicate poor model data fit (χ2=8.15, df=2,
p=.017, RMSEA=.046, CFI=.99; TLI=.99). These results indicate that affiliation with
socially non-normative peers is essential to having legal problems.
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Discussion
The results of this study demonstrate that substance abusing adolescent girls with and
without concomitant legal problems report more health, behavior, social adjustment,
psychiatric, school adjustment and family system disturbances than boys. Whereas boys
have a higher rate of substance abuse and legal problems, the manifest disturbances are more
severe in girls. Accordingly, it is concluded that substance abusing girls require more
intensive and comprehensive treatment services. In each gender, youths with conjoint legal
problems and substance abuse report more severe health and psychosocial disturbances than
substance abusers without legal problems.

Model testing revealed that family system disturbance is a significant predictor of substance
abuse, behavior problems and quality of peer relationships in boys and girls. In the full
mediation model, family system disturbance is, however, not associated with presence/
absence of legal problems in both genders. Furthermore, substance abuse and behavior
problems were associated with quality of peer relationships but not associated with legal
problems. Moreover, in the full model, legal problems were associated with peer
relationships in boys only. The association between peer relationships and legal problems in
boys but not girls concurs with findings obtained by Gorman-Smith and Loeber (Gorman-
Smith & Loeber, 2005); however, it should be noted that Werner et al. (Werner &
Silbereisen, 2003) and Simons et al. (Simons, Johnson, Beaman, Conger, & Whitbeck,
1996) found that peer relationships mediated the association between family adjustment and
legal problems in both genders. At this juncture, it is not possible to specify the reasons for
this discrepancy between studies, although sample characteristics and instrumentation likely
contribute to the inconsistency in results.

The observation that boys have a higher rate of legal problems than girls conforms to results
obtained in prior research (Werner & Sibereisen, 2003; Svensson, 2003; Giordano &
Cernkovich, 1997; Rutter, Giller, & Habell, 1998). Juxtaposed against this finding is the
demonstration that girls have more severe disturbance than boys. Notably, the girls in this
study are younger, have greater residential instability and are less likely to be living with the
biological parents compared to boys (Table 1). They also report more disrupted family
system functioning (Table 2). Stress ensuing from an adverse family environment has been
reported to induce precocious puberty (Belsky, Steinberg, & Draper, 1991; Ellis & Esex,
2007) which, in turn, augments risk for substance abuse (Mezzich, Tarter, Giancola, Lu,
Kirisci, & Parks, 1997). Moreover, heightened emotion reactivity, which is frequently
concomitant to early age onset puberty (Dahl, & Gunnar, 2009; Spear, 2009; Gunnar,
Wewerka, Frenn, Long, & Briggs, 2009; Silk, Siegle, Shalen, Ostapenko, Ladouceur, &
Dahl, 2009; Quevedo, Benning, Gunnar, & Dahl, 2009), amplifies risk for psychopathology
(Steinberg & Morris, 2001; Graber, Brooks-Gunn, & Warren, 2008). Hence, whereas family
system disturbance leading to legal problems in substance abusing boys is mediated by
quality of peer relationships, the pathway to legal problems in girls is hypothesized to
encompass more broad-based individual and contextual disturbances.

Several limitations of this study are noteworthy. For instance, the cross-sectional paradigm
does not enable clarification of the temporal order of the variables. In addition, the sample is
composed of adolescents at the time of commencing substance abuse treatment. Thus their
responses to the questions may be biased. Also, information about frequency and severity of
legal problems is not available on the sample. The above limitations notwithstanding, the
present findings highlight the importance of taking into account gender and legal status to
potentiate treatment prognosis of substance abusing adolescents. Girls require more
intensive and broad-based intervention in view of the finding that severity and range of
disturbances are greater than boys. Interventions for boys, especially when implemented
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under the aegis of the juvenile justice system, need to give special attention to the salience of
peer relationships. Specifically, the results obtained herein emphasize the need to promote in
boys opportunities for affiliations with prosocial peers to inculcate and consolidate attitudes
and behaviors that align with societal mores and laws.

Acknowledgments
This research is supported by a Center grant P50-05605 and K02-017822 from the National Institute on Drug
Abuse

References
1. Johnston, LD.; O’Mally, PM.; Bachman, JG.; Schulenberg, JE. Monitoring the Future National

Survey Results and Drug Use 1975–2008: Vol 1, Secondary School Students. Bethesda, MD:
National Institute on Drug Abuse; 2009. (NIH Publication No. 09-7402)

2. Gordon MS, Kinlock TW, Battjes RJ. Correlates of early substance use and crime among
adolescents entering outpatient substance abuse treatment. American Journal of Drug and Alcohol
Abuse. 2004; 30:39–59. [PubMed: 15083553]

3. Kinlock T, Battjes RJ, Gordon MS. Factors associated with criminal severity among adolescents
entering substance abuse treatment. Journal of Drug Issues. 2004; 34:293–318.

4. Vander Waal, CJ.; McBride, DC.; Terry-McElraht, TM.; Van Buren, H. Breaking the drugs-crime
cycle. Washington, DC: U.S. Department of Justice; 2001.

5. Melnick G, De Leon G, Hawke J, Jainchil N, 7 Kressel D. Motivation and readiness for therapeutic
community treatment among adolescents and adult substance abusers. American Journal of Drug
and Alcohol Abuse. 1997; 23:485–507. [PubMed: 9366969]

6. Dennis, MD.; Scott, CK.; Godley, MD.; Funk, R. Comparisons of adolescents and adults by ASAM
profile using GAIN data from the Drug Outcome Monitoring Study (DOMS). Bloomington, IL:
Chestnut Health Systems; 1999.

7. Cadoret, RJ.; Riggins-Caspers, K.; Yates, WR.; Troughton, EP.; Stewart, MA. Gender effects in
gene-environment interaction in substance abuse. In: Frank, E., editor. Gender and its effects on
psychopathology. Arlington, VA, US: American Psychiatric Publishing; 2000. p. 253-279.

8. Hicks BM, Blonigen DM, Kramer MD, Krueger RF, Patrick CJ, Iacono WG, McGue M. Gender
differences and developmental change in externalizing disorders from late adolescence to young
adulthood: A longitudinal twin study. Journal of Abnormal Psychology. 2007; 116:433–447.
[PubMed: 17696699]

9. Krueger RF, Hicks BM, Patrick CJ, Carlson SR, Iacono WG, McGue M. Etiologic connections
among substance dependence, antisocial behavior, and personality: Modeling the externalizing
spectrum. Journal of Abnormal Psychology. 2002; 111:411–424. [PubMed: 12150417]

10. D’Amico EJ, Edelen MO, Miles JNV, Morral AR. The longitudinal association between substance
use and delinquency among high-risk youth. Drug and Alcohol Dependence. 2008; 93:85–92.
[PubMed: 17977669]

11. Dembo R, Wothke W, Seeberger M, Pacheco K, Rollie MI, Schmeidler J, Klein L, Livingston S,
Hartsfield A. Testing a longitudinal model of the relationships among high-risk youths’ drug sales,
drug use and participation in index crimes. Journal of Child and Adolescence. Substance Abuse.
2002; 11:37–61.

12. Cropsey KL, Weaver MF, Dupre MA. Predictors of involvement in the juvenile justice system
among psychiatric hospitalized adolescents. Addictive Behaviors. 2008; 33:942–948. [PubMed:
18343040]

13. Webb CPM, Burleson JA, Ungemack JA. Treating juvenile offenders for marijuana problems.
Addiction. 2002; 97 Suppl 1:35–45. [PubMed: 12460127]

14. Tarter RE. Evaluation and treatment of adolescent substance abuse: A decision tree method.
American Journal of Drug and Alcohol Abuse. 1990; 16:1–46. [PubMed: 2330931]

15. Kirisci L, Mezzich AC, Tarter RE. Norms and sensitivity of the adolescent version of the drug use
screening inventory. Addictive Behaviors. 1995; 20:149–157. [PubMed: 7484309]

Tarter et al. Page 6

J Crim Justice. Author manuscript; available in PMC 2012 May 1.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



16. Kirisci L, Tarter RE, Hsu TC. Fitting a two-parameter logistic item response model to clarify the
psychometric properties of the Drug Use Screening Inventory for adolescent alcohol and drug
abusers. Alcoholism: Clinical and Experimental Research. 1994; 18:1335–1341.

17. Muthén, LK.; Muthén, BO. Mplus User’s Guide. 4th edition. Los Angeles, CA: Muthén &
Muthén; 2001.

18. MacCallum RC, Browne MW, Sugawara HM. Power analysis and determination of sample size for
covariance structure modeling. Psychological Methods. 1996; 1:130–149.

19. Loehlin, JC. Latent variable models. 4th ed.. Mahwah, NJ: Lawrence Erlbaum Associates; 2004.
20. Sobel, ME. Asymptomatic confidence intervals for indirect effects in structural equation models.

In: Leinhardt, S., editor. Sociological Methodology (290–312). Washington, DC: American
Sociological Association; 1982.

21. Gorman-Smith D, Loeber R. Are developmental pathways in disruptive behaviors the same for
girls and boys? Journal of Child and Family Studies. 2005; 14:15–27.

22. Werner NE, Silbereisen RK. Family relationship quality and contact with deviant peers as
predictors of adolescent problem behaviors: The moderating role of gender. Journal of Adolescent
Research. 2003; 18:454–480.

23. Simons RL, Johnson C, Beaman J, Conger RD, Whitbeck LB. Parents and peers group as
mediators of the effect of community structure on adolescent problem behavior. American Journal
of Community Psychology. 1996; 24:145–171. [PubMed: 8712184]

24. Svensson R. Gender differences in adolescent drug use the impact of parental monitoring and peer
deviance. Youth and Society. 2003; 34:300–329.

25. Giordano, PC.; Cernkovich, SA. Gender and antisocial behavior. In: Stoff, DM.; Breiling, J.;
Maser, JD., editors. Handbook of antisocial behavior. New York: Wiley; 1997. p. 496-510.

26. Rutter, M.; Giller, H.; Hagell, A. Antisocial behavior by young people. Cambridge: Cambridge
University Press; 1998.

27. Belsky J, Steinberg LD, Draper P. Childhood experience, interpersonal development, and
reproductive strategy: An evolutionary theory of socialization. Child Development. 1991; 62:647–
670. [PubMed: 1935336]

28. Ellis BJ, Essex MJ. Family environments, adrenarche, and sexual maturation: A longitudinal test of
a life history model. Child Development. 2007; 78:1799–1817. [PubMed: 17988322]

29. Mezzich AC, Tarter RE, Giancola PR, Lu S, Kirisci L, Parks SM. Substance use and risky sexual
behavior in female adolescents. Drug and Alcohol Dependence. 1997; 44:157–166. [PubMed:
9088788]

30. Dahl RE, Gunnar MR. Heightened stress responsiveness and emotional reactifvity during pubertal
maturation. Implications for psychopatholoty. Developmental Psychopathology. 2009; 21:1–6.

31. Spear LP. Heightened stress responsivity and emotional reactivity during pubertal maturation:
Implications for psychopathology. Developmental Psychopathology. 2009; 21:87–97.

32. Gunnar MR, Wewerka S, Frenn K, Long JD, Brriggs C. Developmental changes in hypothalamus-
pituitry-adrenal activity over the transition to adolescence: Normative changes and associations
with puberty. Developmetnal Psychopathology. 2009; 21:69–85.

33. Silk JS, Siegle GJ, Whalen DJ, Ostapenko LJ, Ladouceur CD, Dahl RE. Pubertal changes in
emotional information processing: Pupilary, behavioral, and subjective evidence during emotional
word identification. Developmetnal Psychopathology. 2009; 2:7–26.

34. Quevedo KM, Benning SD, Gunnar MR, Dahl RE. The onset of puberty: Effects on the
psychophysiology of defensive and appetitive motivation. Developmental Psychopathology. 2009;
21:27–45.

35. Steinberg L, Morris AS. Adolescent Development. Annual Review of Psychology. 2001; 52:83–
110.

36. Graber SLM, Brooks-Gunn J, Warren MP. Coping with social stress: implications for
psychopathology in young adolescent girls. Journal of Abnormal Child Psychology. 2008;
36:1159–1174. [PubMed: 18465219]

Tarter et al. Page 7

J Crim Justice. Author manuscript; available in PMC 2012 May 1.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



Figure 1.

Tarter et al. Page 8

J Crim Justice. Author manuscript; available in PMC 2012 May 1.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



Figure 2.
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Figure 3.
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Table 3

Percentile ranks of DUSI-R Overall Problem Density (OPD) score of adolescent boys and girls with and
without legal problems1

Boys Girls

Percentile Without Legal
Problems

With Legal
Problems

Without Legal
Problems

With Legal
Problems

5 12.2 13.7 17.5 22.3

10 15.7 18.7 23.1 27.9

15 18.5 21.7 27.2 30.7

20 20.6 25.1 29.3 32.9

25 23.0 26.9 31.9 36.6

30 25.5 29.5 34.9 39.1

35 27.0 31.2 37.2 40.8

40 29.0 33.0 39.8 42.4

45 31.0 34.8 42.0 46.8

50 32.5 36.4 44.2 48.4

55 34.4 39.6 46.0 49.9

60 36.5 42.1 47.8 51.5

65 39.2 43.9 50.6 52.5

70 41.1 46.4 53.0 55.1

75 43.4 48.7 54.8 58.3

80 45.8 50.6 57.6 60.5

85 50.1 53.7 61.1 62.8

90 53.4 56.0 65.4 68.7

95 59.4 61.5 70.4 71.3

1
Score range is 0–100% severity
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