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Background (1) 

§ Annually 88,000 deaths due to alcohol related causes in the US 

§ Suicide – 4th leading cause of alcohol attributable deaths 

§ Strong association between alcohol and suicide 

§ In 2013, 16.6 millions adults have an alcohol use disorder – 1.3 

millions received treatment 

§ Lack of health insurance coverage leads to inadequate treatment 

§ Improve access to behavioral health services would reduce 

alcohol attributable deaths 
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Background (2) 
Mental health and substance 

abuse parity laws 

Why? 
•  Improve 

coverage of 
behavioral 
services 

•  Put mental 
health and 
substance abuse 
on “par” to 
physical health 

 

Types? 

§  Full parity 

§  Mandated 

offering 

§  Mandated 

benefit 
 

History: 
§  California 1974 
§  Increased parity 

legislation by 
2002 

§  Moved away from 
parity legislation 
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Background (3) 

 
 

§ Significant variation among state mental health and 
substance abuse laws

§ Limited evidence on impacts of mental health and substance 
abuse parity laws
§ Expand access to care, increase treatment admission

§ No research on impact of substance abuse parity laws on 
suicide/ alcohol-attributable suicide

Whether or not substance abuse parity laws contribute 
to a reduction in state suicide and state alcohol-

attributable suicide? 6	  



Method (1) 
§  Data: 15 year-state panel data for 50 states and DC 

(1996 – 2010) (N = 765) 
§  Dependent variables:  
-  Suicide (S): suicide rates per 100,000 population 
-  Alcohol-attributable suicide (Salco): alcohol-attributable 

suicide rates per 100,000 population 
§  Main independent variables: 
-  Substance abuse parity (ParSA) - binary 
-  Mental health parity (ParMH) - binary 
-  ParSA x ParMH 
§  State covariates: socio-demographic characteristics, 

economic condition, per-capita substance/mental health 
treatment beds 
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Method (2): Descriptive statistics 
Variables Mean SD 

Dependent variables 

 S 12.56 3.50 

 Smale 20.46 5.55 

 Sfemale 4.89 1.56 

 SAlco 5.80 1.80 

7.90 2.40 

3.75 1.37 

Main independent variables 

ParSA 0.19 0.39 

ParMH 0.37 0.48 

ParSA x ParMH 0.15 0.36 8	  



0

5

10

15

20

25

1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010

N
um

be
r o

f s
ta

te
s

Number of states having Substance Abuse/Mental Health 
Parity laws (1996-2010)

SA parity
MH parity

Method (3): Parity law trends 

9	  



Method (4): Empirical models 

S = Alcohol attributable suicide rates per 100,000 populations 
SAlco = Alcohol attributable suicide rates per 100,000 populations 
ParSA = Substance abuse parity laws 
ParMH = Mental Health parity laws 
X = covariates  
s & t index state & year, respectively 

OLS models: 
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Method (5): Empirical models 

αs : dummies for states 
 tt : dummies for time (year) 

Two-way fixed-effects models: 
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Results	  
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Effect of Substance Abuse Parity laws on suicide (1) 
 

DVs Suicide Alcohol-attributable 
suicide

IVs OLS State-year 
FE

OLS State-year 
FE

All SA parity -0.54** 0.16 -0.13 0.05
MH parity -0.06 -0.14 -0.04 -0.16

Male SA parity -0.54 0.26 -0.02 0.07
MH parity -0.42 -0.12 -0.13 -0.08

Female SA parity -0.24 0.05 -0.10 0.03
MH parity -0.25 -0.17 -0.21* -0.23

* p<0.05, ** p<0.01 
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DVs Suicide Alcohol-attributable 
suicide

IVs OLS State-year 
FE

OLS State-year 
FE

All SA parity -0.133 0.232 -0.082 0.560
MH parity 0.026 -0.130 -0.035 -0.085
SA parity x MH parity -0.530 -0.107 -0.059 -0.564

Male SA parity -0.305 0.265 -0.367 0.407
MH parity -0.370 -0.119 -0.205 -0.033
SA parity x MH parity -0.305 -0.009 0.448 -0.371

Female SA parity -0.030 0.210 0.154 0.703
MH parity -0.209 -0.149 -0.158 -0.140
SA parity x MH parity -0.275 -0.176 -0.335 -0.740

Effect of Substance Abuse Parity laws on suicide (2) 
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Discussion	  

•  No statistically significant effect of substance 

abuse/mental health parity laws on suicide  

•  Results are consistent with current literature 

•  Possibility of joint effect of substance abuse 

parity and mental health parity on suicide 
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Limitations 

§  Suicide as crude a measure of parity law 
compared to other outcome (e.g. quality of life) 

 
§  Indirect method to quantify alcohol-attributable 

suicide 
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THANK YOU! 

17	  



References 

• Bao, Y., & Sturm, R. (2004). The effects of state mental health parity legislation on perceived quality of insurance coverage, perceived access to care, and use of 
mental health specialty care. Health Services Research, 39(5), 1361-1378. doi: 10.1111/j.1475-6773.2004.00294.x 
• Berglund, M., & O Jehagen, A. (1998). The influence of alcohol drinking and alcohol use disorders on psychiatric disorders and suicidal behaviour. Alcoholism: 
Clinical and Experimental Research, 22, 333S-345S.  
• Cahalan, D., & Room, R. (1974). Problem drinking among american men  College and University Press. 
• Centers for Disease Control and Prevention. Alcohol and public health: Alcohol-related disease impact (ardi).  Retrieved April 18th 2015 
http://apps.nccd.cdc.gov/DACH_ARDI/Default/Default.aspx 
• Centers for Disease Control and Prevention. Alcohol and public health: Frequently asked questions Retrieved May 28th 2015, from 
http://www.cdc.gov/alcohol/faqs.htm - moderateDrinking 
• Centers for Disease Control and Prevention. (2009). Alcohol and suicide among racial/ethnic populations- 17 states, 2005-2006 Morbidity and mortality weekly 
report (Vol. 58, pp. 637-641). 
• Dave, D., & Mukerjee, S. (2009). Mental health parity legislation, cost-sharing and substance-abuse treatment admissions. Health Economics, 20(2). doi: 10.1002/
hec.1577 
• Harris, K. M., Carpenter, C., & Bao, Y. (2006). The effects of state parity laws on the use of mental health care. Medical Care, 44(6), 499-505. doi: 10.1097/01.mlr.
0000215813.16211.00 
• Klick, J., & Markowitzb, S. (2006). Are mental health insurance mandates effective? Evidence from suicides. Health Econ, 15, 83-97. doi: 10.1002/hec.1023 
• McConnell, K. J. (2013). The effect of parity on expenditures for individuals with severe mental illness. Health Services Research, 48(5), 1634-1652. doi: 
10.1111/1475-6773.12058 
• McKinney, C. M., Chartier, K. G., Caetano, R., & Harris, T. R. (2012). Alcohol availability and neighborhood poverty and their relationship to binge drinking and 
related problems among drinkers in committed relationships. J Interpers Violence, 27(13), 2703-2727.  
• Murphy, G. E. (1992). Suicide in alcoholism. New York,: Oxford University Press. 
• National Institute on Alcohol Abuse and Alcoholism. Alcohol facts and statistics.   Retrieved April 18th 2015, from 
http://www.niaaa.nih.gov/alcohol-health/overview-alcohol-consumption/alcohol-facts-and-statistics 
• Robinson, G. K., Connolly, J. B., Whitter, M., & Magaña, C. A. (2007). State mandates for treatment for mental illness and substance use disorders. MD: Center for 
Mental Health Services, Substance Abuse and Mental Health Services Administration. 
• Rossow, I. (1996). Alcohol and suicide—beyond the link at the individual level. Addiction, 91(1463-1469).  
• Rossow, I., & Amundsen, A. (1995). Alcohol abuse and suicide: A 40-year prospective study of norwegian conscripts. Addiction, 90, 685-691.  
• Stahre, M., Naimi, T., Brewer, R., & Holt, J. (2006). Measuring average alcohol consumption: The impact of including binge drinks in quantity-frequency calculations. 
Addiction, 101, 1711-1718.  
• Substance Abuse and Mental Health Services Administration (SAMHSA). National survey on drug use and health.  Retrieved April 18th 2015 
http://www.samhsa.gov/data/population-data-nsduh 
• Wen, H., Cummings, J. R., Hockenberry, J. M., & Druss, B. G. (2013). State parity laws and access to treatment for substance use disorder in the united states: 
Implications for federal parity legislation. JAMA Psychiatry, 70(12), 1355-1362. doi: 10.1001/jamapsychiatry.2013.2169 
• Zaridze, D., Brennan, P., Boreham, J., Boroda, A., Karpov, R., Lazarev, A., . . . Peto, R. (2009). Alcohol and cause-specific mortality in russia: A retrospective case-
control study of 48,557 adult deaths. Lancet, 373, 2201-2214.  
18	  



Appendices	  

19	  



Method (2) : Alcohol-attributable suicide	  

Alcohol attributable fraction of 
suicide (AAF) Suicide rates X 

20	  



Method (3) : Alcohol-attributable suicide	  

Alcohol attributable fraction of 
suicide (AAF) Suicide rates X 

How many percent of 
total state suicide is 

related to alcohol use?
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Method (4) : Alcohol-attributable suicide	  

Alcohol attributable fraction of 
suicide (AAF) Suicide rates X 

AAF = alcohol attributable fraction of suicide 
prevJ = proportion of people reporting average daily alcohol consumption at level  j  
RR  = relative risk or the likelihood of suicide at a specific alcohol consumption 
level j  
s & t index state & year, respectively 

Average daily alcohol 
consumption  

(Behavioral Risk Factor 
Surveillance System - BRFSS)  

Zaridze et al., 2009 
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Method (5) : Dataset 
Variables Mean SD Data sources 

Dependent variables 

S 5.80 1.80 CDC’s WISQARS™ (1996 – 2010)	  
 

SAlco 12.56 3.50 

Main independent variables 

ParSA National Conference of State 
Legislature (NCSL) 
Robinson, G. K.et al. (2007).  ParMH 

ParSA x ParMH 

Socio-demographic covariates 

Population 5,669,141 6,314,700 Census Bureau 

Male to female ratio 0.97 0.04 Census Bureau	  

Proportion of black 
Americans  

9.05 11.15 Census Bureau	  
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Method (6) : Dataset 
Variables Mean SD Data sources 
Proportion of age group Census Bureau	  

20-24 7.00 0.75 

25-34 13.46 1.36 

35-44 14.95 1.45 

45-54 14.06 1.21 

55-64 9.97 1.58 

65+  12.74 1.83 
Proportion of divorce 4.02 1.06 Census Bureau	  

Economic status 

State per-capita income  
(thousand dollars)  

40.85 7.18 Bureau of Economic Analysis	  
 

Proportion of the poor  12.26 3.37 Census Bureau	  

Gini 0.63 0.07 Bureau of Economic Analysis	  
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Method (7) : Dataset 

Variables Mean SD Data sources 
Proportion of 
unemployment  

5.27 1.86 Bureau of Labor Statistics	  

SA/MH treatment beds 
Number of substance 
abuse treatment beds per 
100,000 populations  

3.10 3.10 American Hospital Association 
Annual Survey of Hospitals (AHA) 

Number of psychiatric 
abuse treatment beds per 
100,000 populations  

36.21 19.47 American Hospital Association 
Annual Survey of Hospitals (AHA)	  

Other covariates 
Proportion of Medicaid 
beneficiaries 

16.35 5.75 

Per-capita alcohol 
consumption 

2.33 
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