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Phase I- Fentanyl Overdose Trends

2010 2011 2012 2013 2014 2015
Total Drug Deaths 173 201 163 193 326 436
Total Heroin Deaths 37 61 55 85 112 99
Total Fentanyl

Deaths 17 17 11 18 145 284
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Fentanyl: 
1629% increase



Objective: To look beyond the cause and manner of death 
to the details of these death events, at the decedents’
interrelated medical history and social circumstances, 
as well as their toxicology and autopsy findings.

• NH medical examiner context
• Datasets & methods
• Sociodemographic characteristics of decedents
• Toxicology and death event patterns
• Subpopulation characteristics
• Summary of critical findings



• Statewide, part of the NH Dept. of Justice
• Headquarters in Concord (case management, autopsies)

– Two forensic pathologists –all autopsies, certify cause 
and manner

– Local areas covered by non-physician death 
investigators: Assistant Deputy Medical Examiners 
“ADME”s: (nurses, EMTs)

• Toxicology—2 labs: State toxicology lab and NMS 
(National Medical Services)

Context: NH Medical Examiner System



• Two types of overdose cases
– Examination by ADME  (no autopsy) 

• Suspected overdoses, more straightforward
– Autopsy in Concord –about 1/3 of overdoses  

• Cause & manner problematic
• Potential prosecution (acc’d to Attorney 

General’s Overdose Task Force)
• All overdoses receive ADME death investigation and 

comprehensive toxicology 

Context: NH Medical Examiner System



Data for this study

• All fentanyl deaths certified January 2015-September 2016 
(n=541), with complete files (n=505)
– Fentanyl is mentioned as a cause of death or significant 

contributing factor
• Medical examiner file

– ADME (death investigator’s) report
– Medical examiner cause of death report
– Autopsy report (if autopsy was done) (n=189)
– Toxicology report
– Medical record when available

• AFMES autopsy urinalysis screening toxicology (n=136)



• Identified 541 fentanyl deaths January 2015 – September 2016
– All had location of death and location of injury, sent to Univ. of 

Maryland Center for Geospatial Information Sciences
– Of these, 505 case files were complete by October 1

• 189 autopsies
– 136 autopsies had extra, retained urine specimens, sent 

to toxicology lab of Armed Forces Medical Examiner

METHODS



Spatial Analysis



New Hampshire
• About 1.3M population
• Most live in SE quadrant, 

esp. Hillsborough County
• Interstate highways connect 

out-of-state urban centers 
to Hillsborough County. 
targeting Nashua, 
Manchester & Concord

Hillsborough County

MAINEVERMONT

MASSACHUSETTS

Manchester

Concord

Nashua
31% of NH Population
44% of Fentanyl deaths



OCME Investigates “Occurrent Deaths” 

Occurrent-Resident
Deaths of NH residents that 

occur in NH
(96% of sample)

Non-Occurrent-
Resident
Deaths of NH residents 
out of state(unk.number)Occurrent- Non-
Resident
Deaths of non-NH 
residents in NH
(4% of sample)

Investigated 
by
jurisdiction 
where
death 
occurred

State Vital Records Departments ultimately gather all ”resident death” 
certificates for their state residents -- goes to federal death statistics.



3 Locations:  (1) residence; (2) fatal drug use; (3) death

• 4% --out of state residence
• Fatal drug use more likely to occur in an urban area, and in areas 

with higher population density
• 70% of fatal drug use occurred within 5 miles of interstate highway
• 69% of fatal drug use (61% of deaths) occurred at decedent’s 

residence

KEY SPATIAL RELATIONSHIPS (N=541)



Fatal drug use is 
concentrated in 
urban areas



70% of fatal drug use 
concentrated within 5 miles
of interstate highways



Socio-Demographic Variables
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Proportional Age Distribution of New Hampshire Fentanyl Deaths (n=505) and Estimated 2015 New 
Hampshire Census Population 

2015 Estimated NH Population Proportion NH Fentanyl Deaths

Mean= 36

Mode =29



Total Percent Male Percent Female Percent
0-9 0 0.0% 0 0.0% 0 0.0%

10-19 7 1.4% 5 1.3% 2 1.8%
20-29 155 30.7% 126 32.0% 29 26.1%
30-39 169 33.5% 134 34.0% 35 31.5%
40-49 97 19.2% 74 18.8% 23 20.7%
50-59 70 13.9% 49 12.4% 21 18.9%
60-69 7 1.4% 6 1.5% 1 0.9%

70+ 0 0.0% 0 0.0% 0 0.0%

Total 505 100.0% 394 100.0% 111 100.0%

Row % 505      100.0% 394       78.0% 111 22.0%

Demographic Characteristics (2)

66%
1%



Information from Vital Records on Fentanyl and/or Heroin Deaths
• Education

– 61% of decedents had high school diploma or GED 
• Compared to 92% of state census population

• Veterans
– 4% were veterans

• Compared to 10% of state census population

Information from ADME Reports
• 20% lived alone
• 5% homeless

Sociodemographic Characteristics 



ADME Medical History,
Autopsy & Toxicology Data



Conditions potentially increasing
mortality risk
Pre-existing pathology found at autopsy (n=189)
• 60% cardiovascular disease (arteriosclerotic heart 

disease, cardiomegaly, valve disease)
• 49% liver disease (hepatitis-C, steatosis, cirrhosis, gall-

bladder disease)
• 20% lung disease (asthma, emphysema, sarcoidosis, 

pleural adhesions, pulmonary tumor)

ADME report information (n=505)
• Recent release from jail or prison:  5%
• Recent release from substance abuse treatment: 3%



• 63% history of opioid abuse
– 13% history of previous overdose
– 90% characterized as injection drug user
– 82% characterized as heroin user
– 7% combination of heroin & pills
– 5% pills alone

• 15% opioid prescription within last 12 months
• 10% with history of chronic pain
• 21% history of mental health treatment

Data from the ADME narrative report 
NOTE: qualitative data --ADME mentions = minimum number)



Forensic requirement = two tests (screening and 
confirmation)

Toxicology findings:  114 drugs (including parent drugs and 
metabolites) 
• Fentanyl and/or fentanyl analog = only drug found: 10%

– Literal cause of death: ‘fentanyl only’ = 57% of cases
• Frequency of parent drugs: average = 6.23/decedent 

(range 1 (49 decedents) to 19 (1 decedent)

Toxicology: Polydrug Complexity (n=505)



• Range of fentanyl levels:  0.75 to 113 ng/ml, ave. 9.96 ng/ml

• Low impact of key co-intoxicants (other opioid, benzo, alcohol)
– Fentanyl is only drug found (n=48)  

• Range 2.7 to 36.0 ng/ml, mean 10.52, s.d. 7.51
– Fentanyl + one or more key co-intoxicant (n=287)

• Range .75 to 113 ng/ml, mean 9.56, s.d. 10.22
– Two-tailed T-test p-value = .532  --Not significantly different

Fentanyl Toxicology 



Key Drug Categories Identified in AFMES Urine Screens 
(n=136)

98%

52%

38%

37%

28%

24%

10%

Any Fentanyl

Any Non-Fentanyl Opioid

Marijuana

Cocaine

Any Benzodiazepine

Any Antidepressant

Any Amphetamine

Series1



Number of Key Drugs/Drug 
Categories

Percent of Samples
(n=136)

1 12%

2 28%

3 31%

4 20%

5 9%

Percent of Specimens Testing Positive for of 
Key* Drug Categories (AFMES Urine Screens)

*Fentanyl, non-fentanyl opioid, marijuana, cocaine, benzodiazepine
antidepressant, amphetamine

AVERAGE 2.88



Details about the Death Event



Deaths by Day of the Week
Number
(n=541) Percent

Sunday 77 14.3%

Monday 62 11.5%

Tuesday 59 10.9%

Wednesday 59 10.9%

Thursday 78 14.4%

Friday 104 19.3%

Saturday 101 18.7%
Unknown 1 n/a

Timing of Death Event



Residence
70%

Other 
Residence

18%

Other 
Location

10%

Unknown
2%

PLACE OF INJURY



Residence
61%

Other 
Residence

13%

Hospital/ER
17%

Other 
Location

9%

PLACE OF DEATH



Trajectories: residence to fatal drug use, 
if different (n=70)

17%   under 8 miles
32%   8-15 miles
43%   15-82 miles

9%   83+ miles

From out of state



• 63% --alone when they took fatal overdose
• 14% --had a witness to fatal drug ingestion
• 58% --alone when they died
• 92% --911 was called
• 62% --EMS responded
• 17% --died at hospital/ER
• 12% --naloxone administered at scene (80% of these by EMS)

– 17% had naloxone-positive toxicology

THE DEATH EVENT (ADME report mentions):



Focus on Subpopulations
Statistically Significant Differences



Use of Medical Services:
Significant Male-Female Differences*

Females significantly more likely to have
• EMS response (p=.024) ----------------71% versus 59% for males
• Naloxone in toxicology (p=.04)--------25% versus 15% for males
• Opioid Rx last 12 months (p=<.001) --25% versus 12% for males



Those age 40+ were significantly more likely to have/be
• Opioid Rx last 12 months (p<.001) ---------------23% versus 11%
• Pharmaceutical opioid in toxicology (p<.001) –32% versus 17%
• History of chronic pain (p<.001) -------------------20% versus  4%
• Living alone (p<.001) ---------------------------------29% versus 15%
• Residing in a rural area (p=.040) -------------------33% versus 23%

Those age 40+ were significantly less likely to have
• History of opioid abuse (p<.001)-------------------51% versus 70%
• EMS response (p=.036)-------------------------------65% versus 56%

OLDER VERSUS YOUNGER AGE
Significant differences:  



• 9% also had history of chronic pain
• 16% had opioid Rx last 12 months
• 23% had pharmaceutical opioid in toxicology
• 32% unemployed
• 8% disabled
• 19% living alone
• 4% homeless

HISTORY OF OPIOID ABUSE PROFILE: 
n=320 (63%) 



• Less likely to be alone when they died (p=.021)….......... 54% versus 46%
• More likely to have an EMS response (p=.026)…............ 66% versus 34%
• More likely to have had a previous overdose (p<.001)... 18% versus  4%
• More likely recently* released jail/treatment (p<.001).... 7% versus  2%

*Released within past two weeks

HISTORY OF OPIOID ABUSE
Statistically significant findings: 



Profile
• 38% also had mental health diagnosis
• 8% homeless
• 25% disabled
Significantly more likely to have/be
• Over 40 years old (p<.001).........................................71% versus 29%
• Opioid Rx last 12 months (p<.001).............................50% versus 11%
• Pharmaceutical opioid in toxicology (p<.001)............42% versus 20%
No significant association
• Previous overdose
• EMS response
• Naloxone in toxicology

HISTORY OF CHRONIC PAIN (n=48)



• Socio-demographically distinct:  more males, bunched around 
age 30, with another late 40s peak, fewer HS graduates

• Toxicology: fentanyl eclipses other risks due to multiple other 
drugs on board, or other risk factors.  Most die before reaching 
the emergency room.

• Polydrug complexity:  Average 2.88 key drug categories per 
autopsied decedent; 6.23 categories per decedent generally

• Heterogeneous decedent population: suggests multiple 
prevention targets:  males/females, older/younger users, 
rural/metro.

Conclusions
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