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Background
In 2015, legislation responding to the opioid epidemic was passed and signed into law by Governor Charlie Baker and reauthorized in 2016. This law, referred to as Chapter 55, enabled the linkage and analysis of various data sets from agencies across state government. Led by the Massachusetts Department of Public Health (DPH), 29 groups from government, higher education, and the private sector provided information and expertise to advance Chapter 55 goals, establishing an unprecedented public-private partnership to maximize the use of administrative data to study a major public health crisis.
In 2017, a new statute M.G.L c. 111 s. 237 was promulgated to establish the Public Health Data Warehouse which authorizes the DPH Commissioner to continue the work of examining data and trends in fatal and nonfatal opioid overdoses and to address new public health topics over time.
This data brief contains highlights from the first set of analyses conducted under the Commissioner’s 2017 authority as well as a special section on emerging trends related to stimulant overdoses. It focuses on health disparities and the impact of the opioid epidemic on maternal health and high risk populations. These analyses were conducted by academic researchers and public policy analysts in collaboration with DPH. Information about this public-private partnership can be found here.


I. Stimulant-Related Overdose Deaths

Key Finding #1: Counts of deaths involving stimulants have increased 25% per year since 2010 and the majority of deaths involving stimulants also involve opioids. The count of deaths involving stimulants without opioids has declined by almost 7% per year since 2000. 

Why is this important? While stimulant related deaths have been increasing since 2010, this increase is closely linked to the opioid overdose epidemic. These data suggest that interventions that address stimulant use alone will not be sufficient to reduce stimulant related deaths. 

Key Finding #2: The rate of overdose deaths involving stimulants and opioids is higher among males than females. The rate rose by 38% per year for males from 2011 to 2016 and by 30% per year from 2010-2016 for females.

Key Finding #3: The rate of overdose deaths involving stimulants and opioids is currently highest among Hispanic residents (10.2 per 100,000). The rate among Hispanics increased by nearly 50% per year from 2012 to 2016. The rate among non-Hispanic whites increased a little over 30% per year from 2010-2015. While the annual rates were the lowest among non-Hispanic blacks, they also saw increased rates of nearly 40% per year from 2012-2016.  

Why is this Important? Understanding who is at greatest risk by gender and race/ethnicity over time allows us to best focus prevention programs and treatment resources to address population-specific needs. 

II. Polysubstance Opioid Overdoses 

Key Finding #1: Among opioid-related overdose deaths with toxicology results, 389 (17%) had only opioids in toxicology. Eight hundred and eight (36%) opioid-related deaths also had stimulants in toxicology and 1,047 (47%) had opioids and another substance that was not a stimulant. Among those with opioids and stimulants, the vast majority had only cocaine present in addition to the opioid. Among those with opioids and another substance other than a stimulant, 42% had multiple substances present in addition to the opioid.

      Figure 4b: Other Substance Found in Opioid-Related Overdose Deaths: 2014-2015
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Why is this Important? Overdose prevention efforts should consider prevalent polysubstance use, including stimulants.

Key Finding #2: Older adults, persons in rural areas, and those with comorbid mental illness along with non-Hispanic black residents, and persons who experienced recent homelessness were more likely to have died with stimulants and opioids than opioids alone.

Why is this Important? Overdose prevention efforts should consider prevalent polysubstance use, including stimulants. Novel treatment and prevention programs that are tailored to these high-risk populations should be developed.

III. Postpartum Opioid Overdoses
[bookmark: _GoBack]Key Finding #1: Women who had an opioid overdose within one year of delivering a baby also experience an increased number of risk factors during pregnancy and at delivery, and are more likely to be enrolled in MassHealth
 [image: ]
Why is this Important? Evidenced-based interventions to support women and families in the postpartum period are needed and these findings about risk factors can be used to tailor prevention programs.
Key Finding #2: The Southeast region had the highest rate of overall and postpartum overdoses. The overall opioid overdose rates were higher than postpartum opioid overdose rates for all regions, as would be expected. The difference between the postpartum and overall overdose rates was the most pronounced for the Boston region, which had a postpartum overdose rate that was about one tenth the rate of opioid overdoses overall.

Why is this Important? By reporting data at the regional or community level, communities can focus their interventions and direct resources to the areas of greatest need. 
IV. Populations at Risk: Homeless Individuals  
Key Finding # 1: Among individuals with a high-likelihood of homelessness, long-term residential treatment was associated with a 48% reduction in mortality, however only 25% of these individuals were served in a long-term residential facility.
 








Why is this Important? These data suggest that increasing access to long-term residential services may be particularly effective for individuals experiencing homelessness.

V. Populations at Risk: Homeless and Criminal Justice Involved MassHealth Members 
Key Finding #1: MassHealth members experiencing homelessness have significantly more non-fatal opioid overdoses than the general MassHealth population. For individuals who also have had prior engagement with the criminal justice system, the percent with non-fatal overdoses more than doubles.

Why is this Important? These findings can inform screening practices around housing stability and incarceration history to inform services and service referrals.

Key Finding #2: The 5-year average MassHealth payments were substantially higher among those who had an opioid overdose compared with those who did not. Payments were the highest for those experiencing an opioid overdose who also experienced unstable housing or were criminal justice involved. 
UH = Unstable housing
CJ = Criminal justice involved

Why is this Important? Assessing service utilization before and after a non-fatal overdose may help to identify possible service opportunities to reduce opioid overdoses and improve outcomes among those members with an overdose by recognizing where these service opportunities might exist in the future.

VI. Populations at Risk: Veterans with a History of Homelessness or Incarceration

Key Finding #1: Veterans experiencing homelessness or incarceration had more access to prescribed opioids, simultaneous benzodiazepines and opioids prescriptions, and access to high dosage opioid prescriptions for an extended period than non-veterans who were homeless or incarcerated.

Why is this Important? These findings suggest that the integration of initiatives focused on improving opioid prescribing in Veterans experiencing homelessness and incarceration to improve patient safety in these populations is warranted. 

Key Finding #2: Among those with a history of homelessness and/or incarceration in Massachusetts, Veterans had a 50% increased risk of nonfatal opioid overdose and 60% increased risk of fatal opioid overdose.

Why is this Important? Among already high-risk populations (those with a history of homelessness or incarceration) veteran’s status itself is associated with increased risk of fatal and nonfatal opioid overdose. 


VII. Racial and Geographic Disparities
Key Finding #1: Black residents in Massachusetts, and in Boston specifically, were less likely to receive substance use treatment following hospital-related care for opioid overdose compared with White residents. 

Key Finding #2: The odds of receiving subsequent substance use treatment within 30 days following a hospital patient encounter for opioid overdose were 29% lower for Black residents throughout Massachusetts and 58% lower for Black residents of Boston than for Whites.

Why is this Important? There are likely many known and unknown explanatory factors impacting treatment access rates and observed racial/ethnic and geographic differences, including differences in the social determinants of health, which may be independent of the hospital and treatment care systems. Given the substantial racial/ethnic inequities observed in this analysis, more conscious efforts need to be made to engage and offer treatment to individuals who experience treatment gaps. 

VIII. The Inpatient Substance Use Disorder Treatment Cascade[footnoteRef:1] [1:  Inpatient treatment for substance use disorders has been standardized as a succession of steps from acute detoxification to long-term residential or “cascade” ] 


Key Finding# 1: In the Massachusetts inpatient treatment cascade, 30% of the total person-time was spent in transitions back to inpatient detoxification following any treatment stage, and these periods leading to readmission represent periods of elevated overdose risk. The rate of overdose varies along the inpatient substance use disorder treatment cascade. The highest risk of overdose occurred in the transition period between detox treatment and post-detox, followed by the transition periods returning to detox following residential or post-detox treatment. 
Figure 15: Overdose Rates Along the Cascade: 2011-2015
[image: ]Legend: overdose rates stratified by the transition period along the treatment cascade. The black vertical line represents the overdose rate in the overall sample. 
NOKA = no other known admissions.

                  


Why is this Important? The black vertical line represents the overall overdose rate. This figure highlights the comparatively high rates of overdose at various transition points, most notable in the period between detox and post-detox. These results suggest that interventions to reduce transition times and link individuals to subsequent care quickly may be beneficial, especially among those recently exiting detoxification.



IX. Post-Surgical Opioid Prescribing 

Key Finding: Patients of high supply (those in the top 1/3 of opioid prescribing) and low supply (everyone else) medical residents[footnoteRef:2] have comparable injuries and demographics, but the patients of “high supply residents” receive about 20 more opioid pills after their surgeries. The patients of high supply residents consequently have different patterns of opioid use in the months after surgery.  [2:  Medical residents are qualified physicians who have passed their medical boards and who practice medicine under the direct or indirect supervision of a senior clinician] 

Figure 16: Average Number of Opioid Pills Received by Patients of High and Low 
Supply Medical Residents: 2011-2015
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Why is this Important? The prescription quantity at discharge is crucial in determining the short-term need for re-prescription and the long-term risk of dependence for the patient. Policies that regulate the volume of opioid prescribed to the newly exposed may consequently be effective at reducing long-term dependence in a vulnerable population. 





X. Appendix

The results in this Data Brief were drawn from analytic projects completed by partner organizations identified through DPH’s Notice of Opportunity solicitations.  These projects were conducted on behalf of DPH with guidance and technical assistance from DPH staff. No funds were awarded by the Department for these projects. 
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University of Sydney: Tim Nielsen 
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Populations at Risk: Homeless Individuals 
Boston Medical Center: Marc Larochelle, Alex Walley, Ryan Bernstein
Boston University: Tom Byrne
Populations at Risk: Homeless and Criminal Justice Involved MassHealth Members 
UMASS Medical School: Judy Savageau, Melissa Brindisi, Parag Kunte, Enid Velez, Faye Miller, Laura Sefton
MassHealth: Stephanie Brown, Adam Stoler, Peg Harvey 
Populations at Risk: Veterans with a History of Homelessness or Incarceration
Edith Nourse Rogers Memorial Veterans Hospital: Guneet Jasuja, David Smelson, Dan Berlowitz, Megan McCullough, Donald Miller
Boston University: Adam Rose, Tom Byrne
Racial and Geographic Disparities
Boston Public Health Commission: Dan Dooley, Amar Mehta, Johnna Murphy, Roy Wada
Northeastern University: John Griffith
Polysubstance Opioid Overdoses 
Boston Medical Center: Joshua Barocas, Jianing Wang, Marc Larochelle, Benjamin Linas, Alexander Walley
Brown University: Brandon Marshall, Curt Beckwith 
The Inpatient Substance Use Disorder Treatment Cascade
Boston Medical Center: Jake Morgan, Jianing Wang, Joshua Barocas, Alexander Walley, Benjamin Linas
Boston Public Health Commission: Jennifer Jaeger
Post-Surgical Opioid Prescribing 
Harvard University: Matthew Basilico, Abhiram Bhashyam, Emma Harrington, Michael McWilliams
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Figure 1: Count of Stimulant-Related Deaths
MA Residents: 2000-2016
Deaths Involving Stimulants	2000	2001	2002	2003	2004	2005	2006	2007	2008	2009	2010	2011	2012	2013	2014	2015	2016	176	212	236	313	239	276	327	281	204	174	173	213	223	287	394	471	632	Stimulants in Combination with Any Opioid	2000	2001	2002	2003	2004	2005	2006	2007	2008	2009	2010	2011	2012	2013	2014	2015	2016	92	137	137	194	147	184	190	177	132	113	106	143	171	212	344	422	541	Stimulant Without Opioid	2000	2001	2002	2003	2004	2005	2006	2007	2008	2009	2010	2011	2012	2013	2014	2015	2016	75	68	88	105	77	81	104	75	44	45	57	41	32	46	32	25	43	Figure 2: Rate of Stimulant-Related Overdose Deaths  in Combination with Any Opioid by Gender, MA Residents: 2000-2016

Male	2000	2001	2002	2003	2004	2005	2006	2007	2008	2009	2010	2011	2012	2013	2014	2015	2016	2.0134400000000001	3.01803	3.0252599999999998	4.81806	3.5167199999999998	4.1386700000000003	4.4597199999999999	4.0678700000000001	3.0616599999999998	2.4348399999999999	2.5322300000000002	3.0393400000000002	3.6473	4.6498600000000003	7.5917599999999998	9.6667400000000008	12.5549	Female	0.88595000000000002	1.16527	1.1786700000000001	1.17239	1.06281	1.6178300000000001	1.46292	1.4565699999999999	0.99744999999999995	1.0122800000000001	0.82204999999999995	1.4031499999999999	1.5690999999999999	1.833	3.1793499999999999	3.3690899999999999	3.8870900000000002	Rate per 100,000
Figure 3: Rate of Stimulant-Related Overdose Deaths  in Combination with Any Opioid by Race/Ethnicity,  MA Residents: 2000-2016
non-Hispanic White	2000	2001	2002	2003	2004	2005	2006	2007	2008	2009	2010	2011	2012	2013	2014	2015	2016	1.3958900000000001	1.9345399999999999	1.9503200000000001	2.8228800000000001	2.3532099999999998	3.1699899999999999	3.0774499999999998	2.84829	1.998	1.8390899999999999	1.6452800000000001	2.3432300000000001	2.9983399999999998	3.5278100000000001	5.7577699999999998	6.9318200000000001	8.8232900000000001	non-Hispanic Black	2.53905	4.6602899999999998	3.88903	4.9371600000000004	3.0330300000000001	3.21265	3.1987999999999999	2.1067	3.2505700000000002	2.7454800000000001	2.3196099999999999	1.8743300000000001	1.55681	2.9790000000000001	5.2690299999999999	5.8034100000000004	6.2699800000000003	Hispanic	2.0402300000000002	2.97519	4.4883600000000001	4.5967500000000001	2.6831999999999998	1.9250100000000001	4.3222199999999997	4.4323899999999998	2.6841200000000001	1.67439	2.5388899999999999	2.8481000000000001	1.9643299999999999	3.6638700000000002	6.02135	7.8689999999999998	10.2089	Rate per 100,000
Figure 4a: Opioid-related Deaths with Accompanying Toxicology: 2014-2015 
Count of people	
Opioids alone	Opioids+Stimulants
+/-Other Substances	Opioids+Other Substance (other than stimulants)	389	808	1047	

Figure 5: Odds of having both opioids and stimulants present in toxicology: 2014-2015
Opioid + Stimulant	No	Yes	No	Yes	No	Yes	White non-Hispanic	Black non-Hispanic	Ages 11-24	Ages 25-44	Ages 45+	Mental Illness	Rural 	Homeless History	Race	Age	1	1.56	0.52	1	1	1.85	1	2.1800000000000002	1	1.84	1.7	
Figure 7: Comparing Postpartum and Overall Opioid Overdose Rates by EOHHS Region:  January 1st, 2012- September 30th, 2014 
Postpartum overdoses per 1,000 deliveries	West	Central	Northeast	Metrowest	Southeast	Boston 	4.8	5.7	5	3.2	6.5	4.2	Overdoses per 1,000 residents	West	Central	Northeast	Metrowest	Southeast	Boston 	1.3	1	1.1000000000000001	0.6	1.9	0.4	Figure 8a: Adjusted Risk of Death for those Highly Likely to be Homeless by Residential Treatment Status: 2011-2015
  
Long-term residential treatment 	No long-term residential treatment 	High Likelihood of Homelessness	0.48	1	Figure 8b: Likelihood of Receiving Residential Treatment Among those Highly Likely to be Homeless: 2011-2015
Received Residental Treatment	Did Not Receive Residential Treatment	0.25	0.75	Figure 9: MassHealth Members: Fatal and Non-Fatal Opioid Overdoses among those Experiencing Homelessness and/or Criminal Justice Involvement Ages 11-64 Years: 2011-2015
Fatal OD	Total MassHealth Population (N=1,955,546)	Homeless Only (N=77,150)	Criminal Justice Involved Only (N=24,052)	Both Homeless and Criminal Justice Involved (N=14,015)	Neither Homeless or Criminal Justice Involved (N=1,221,043)	0.24	1.37	8.6E-3	2.71	0.14000000000000001	Non-Fatal OD	Total MassHealth Population (N=1,955,546)	Homeless Only (N=77,150)	Criminal Justice Involved Only (N=24,052)	Both Homeless and Criminal Justice Involved (N=14,015)	Neither Homeless or Criminal Justice Involved (N=1,221,043)	1.1200000000000001	9.3800000000000008	3.1	23.33	0.44	Percent
Figure 10: Five-Year Average MassHealth Payments by Study Population and Opioid Overdose Status: 2011-2015
Opioid Overdose	All MassHealth Members (N=1,933,443)	Neither UH or CJ (N=1,479,862)	UH Only (N=407,226)	CJ Only (N=20,951)	Both UH and CJ (N=25,404)	59155	44142	75168	41826	78688	No Opioid Overdose	All MassHealth Members (N=1,933,443)	Neither UH or CJ (N=1,479,862)	UH Only (N=407,226)	CJ Only (N=20,951)	Both UH and CJ (N=25,404)	16349	14018	23748	17266	36541	Figure 11: Opioid Prescribing Patterns: 2011-2015
Veteran	
Opioid RX	Concurrent Opiod and Benzo	3+ Months 120MME	Opioid RX	Concurrent Opiod and Benzo	3+ Months 120MME 	History of Homelessness	History of Incarceration	0.58099999999999996	0.193	0.06	0.55900000000000005	0.19800000000000001	5.0999999999999997E-2	Non-Veteran	
Opioid RX	Concurrent Opiod and Benzo	3+ Months 120MME	Opioid RX	Concurrent Opiod and Benzo	3+ Months 120MME 	History of Homelessness	History of Incarceration	0.497	0.15	3.9E-2	0.42099999999999999	9.8000000000000004E-2	2.4E-2	Figure 12: Adjusted Risk of Non-fatal and Fatal Opioid Overdose as Modified by Veteran Status: 2011-2015
Veteran	Fatal Opioid OD	Nonfatal Opioid OD	1.6	1.5	Non-Veteran	Fatal Opioid OD	Nonfatal Opioid OD	1	1	Figure 13: Percent of Hospital Patient Encounters for Opioid-related Overdose Resulting in Substance Misuse Treatment in 30 Days, by Race/Ethnicity and Location

All Races	Massachusetts	Boston 	Massachusetts, Excluding Boston	0.18	0.21	0.18	White non-Hispanic	Massachusetts	Boston 	Massachusetts, Excluding Boston	0.19	0.24	0.18	Black non-Hispanic	Massachusetts	Boston 	Massachusetts, Excluding Boston	0.12	0.08	0.14000000000000001	Hispanic	Massachusetts	Boston 	Massachusetts, Excluding Boston	0.19	0.25	0.18	Other*	Massachusetts	Boston 	Massachusetts, Excluding Boston	0.11	0.12	0.11	Percent
Figure 14: Odds of receiving subsequent substance use treatment within 30 days following a hospital patient encounter for opioid overdose: 2011-2015
Treatment	White non-Hispanic	Black non-Hispanic	White non-Hispanic	Black non-Hispanic	Boston	MA Total	1	0.42	1	0.71	7

image2.png
Opioids+Other Substance (other than

Opioids+Stimulants A
stimulants)

+/-Other Substances
6% M Alcohol Only
 Cocaine Only m Benzodiazepine

Only

B Amphetamines ® Marijuana Only

Only
® Gabapentin Only
= Cocaine +

Amphetamines W More than one

5% substance





image3.png
Figure 6: Maternal and Pregnancy Outcomes by Postpartum Opioid Overdose Status:
January 1°%2012- September 30, 2014
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Figure 8a: Adjusted Risk of Death for those
Highly Likely to be Homeless by Residential
Treatment Status: 2011-2015
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Figure 8b: Likelihood of Receiving
Residential Treatment Among those
Highly Likely to be Homeless: 2011-2015
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