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Learning Objectives

� Discuss previous findings related to "deaths of despair,"
including reasons for concern among healthcare workers
(HCWs).
� Summarize the findings of the new analysis of deaths of

despair among Massachusetts HCWs, including job
categories associated with higher risk.
� Identify additional factors that may lead to an increased risk of

deaths of despair among HCWs.
Objective: To explore mortality rates and trends according to the occupa-

tion of healthcare workers who died from the deaths of despair (DoD).

Methods: Death certificates for deaths from 2011 to 2015 due to poison-

ings, suicides, alcholic liver disease and cirrhosis were collected and coded

based on the decedent’s occupation. Mortality rates and rate ratios were

calculated according to occupations for healthcare workers. Results: There

were 540 DoDs among Massachusetts healthcare workers, accounting for an

average annual rate of 32.4 deaths per 100,000 workers. The highest mortality

rate for DoDs were among medical assistants; nursing, psychiatric, and home

health aides; miscellaneous; health technologists and technicians; emergency

medical technicians, and paramedics. Conclusions: Further research should

examine factors contributing to elevated rates for DoDs among healthcare

workers. Interventions targeted for these workers should be developed.

Keywords: deaths of despair, healthcare workers, occupational health,

opioids, suicide

L ife expectancy in the United States has generally been decreas-
ing since 2015.1–4 At the same time that these decreases in life

expectancy have been occurring, there have been drastic increases in
mortality among middle-aged white, non-Hispanics in the United
States, which contrasts with generally declining mortality among
other racial and ethnic groups in the United States and among those
in other countries.5,6 Increasingly research has revealed that midlife
mortality is also increasing among American Indians and Alaska
Natives, blacks, and Asian, and Pacific Islanders.7 Additionally
previous decreases in mortality among Hispanics, Blacks, Asians,
and Pacific Islanders ended between 2009 and 2011.7 Midlife deaths
of despair have been increasing among these other racial and ethnic
groups as well. Much of this increase has been attributable to deaths
of despair: drug overdoses (especially opioids), suicides, and alco-
hol-related liver disease. Deaths from these cases have been dis-
proportionately affecting people with lower education levels,6

suggesting that socioeconomic factors may be playing an important
role in these trends.
ht © 2021 American College of Occupational and Environmental 
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Exposures related to work and employment may play a large
role in determining trends of deaths of despair. For example, Gutin
and Hummer8 found that adults not in the labor force had two times
the risk of suicide and almost seven times the risk of accidental
poisoning risk compared with administrative professional workers.
Furthermore, Hawkins et al9 showed that blue collar workers,
specifically workers employed in construction and farming, fishing,
and forestry occupations, are at a higher risk for death by despair
compared with other occupations. These occupational factors may
be contributing to the educational disparities described above,
because workers with lower educational attainment may be less
likely to be in the labor force and/or more likely to be employed in
jobs with an elevated risk for deaths of despair.

Previous research exploring the effects of deaths of despair,
especially opioid overdoses, on specific occupations has primarily
focused on occupations such as construction workers and agricul-
ture fishing workers, who have been shown to have very high
mortality rates.10,11 Healthcare workers have not received as much
attention. This lack of attention may be due to the fact that, the
healthcare industry is extremely diverse with workers from a variety
of socioeconomic, racial, and ethnic backgrounds. This diversity
may be a challenge for generating interventions meant to prevent
deaths of despair among these workers.12,13 However, healthcare
workers deserve attention with respect to the deaths of despair.
Healthcare workers comprise a large proportion of all workers.13

Furthermore, employment in the healthcare industry is also pro-
jected to grow substantially over the next decade.14

Additionally, there are reasons to suspect that healthcare
workers may be at an elevated risk for the deaths of despair as
well. One study using Massachusetts data from 2011 to 2015 found
that healthcare support workers had elevated rates for all categories
of deaths of despair and that they had a 7.2% average annual
increase in deaths of despair whereas all workers only had a
5.8% increase.9 Another study from Colorado found that the age-
adjusted suicide mortality rate among male healthcare practitioners
and technicians was 424.1 per 100,000 workers, which was the third
highest rate.15 The study also found that healthcare practitioners and
technicians had the highest rate of suicide by poisoning at 14.25 per
100,000 workers.15 These elevated rates may be due to the fact that
medical professions have easier access to prescription medicine
with which to overdose.16 This potential mechanism is supported by
a study, which found that physicians used drugs in 57% of suicides
whereas the general population used drugs in 26.6% of suicides.17

Occupational injuries may be another factor that contributes
to elevated rates of deaths of despair. Healthcare workers are at an
Medicine. Unauthorized reproduction of this article is prohibited 
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increased risk for occupational injuries. The 2018 Bureau of Labor
Statistics (BLS) Survey of Occupational Injuries and Illnesses
(SOII) showed workers in the healthcare and social assistance
industry had the highest rate of nonfatal occupational injuries
and illnesses.18 There are a number of factors that may contribute
to high injury rates among healthcare workers. The most common
sources of injuries among healthcare workers include overexertion,
falls, and violent injuries.19 In addition, there is evidence that some
of these sources of injuries such as violence may be increasing.20

High physical injury rates may also be compounded by a number of
psychosocial stressors and poor working conditions among health-
care workers.21 These injuries and other pain caused by work in
healthcare may increase the risk of dying from certain deaths of
despair. Kowalski-McGraw et al22 suggested that musculoskeletal
disorders (MSDs) caused by completing activities with high ergo-
nomic demands and occupational injuries may be associated with
opioids misuse due to the fact that opioids can be used to mitigate
pain and therefore make it easier to work. This suggestion is
supported by a study using data from Utah, which found that
57% of those who died from opioids had suffered a workplace
injury at some point in their lives. A study analyzing worker’s
compensation data for over 100,000 injured workers in New Mexico
found that lost-time injuries were strongly associated with deaths
related to drugs and suicide in men and women.23 Another study
found similar findings in West Virgina.24 A recent study conducted
among home care workers showed that 54.2% of these workers have
currently elevated or chronic pain and 4.8% of workers reported
prescription opioid use.25 The paper also concludes that financial
hardships, injuries, and anxiety were associated with increased risk
for opioid misuse.25 Further research has found that occupations
with higher injury rates also tend to have higher mortality rates from
opioids and other deaths of despair.26,27

Because previous research has suggested that healthcare
workers may be at an elevated risk for deaths of despair, this study
sought to determine whether workers in certain healthcare occupa-
tions have elevated rates of deaths of despair. In addition to this, we
also sought to determine whether there is an association between
healthcare occupations’ occupational injuries rates and mortality
rates due to the deaths of despair.

METHODS
The method used to collect the data for this study have been

previously described in detail.9 Data from death certificates for which
the International Classification of Diseases-10 code for cause indi-
cated either unintentional or undetermined poisoning, suicide, or
alcoholic liver disease and cirrhosis were collected for deaths occur-
ring in Massachusetts from 2011 to 2015 from the MA Registry of
Vital Records. Opioid-related deaths were identified based on addi-
tional cause of death fields having a code indicative an opioid-related
death. Because the unintentional/undetermined poisonings, suicides,
or alcoholic liver disease and cirrhosis deaths were identified using
the main cause of death field, opioid deaths could fall into the
undetermined or unintentional poisonings, suicides, or alcoholic liver
categories as well. However, most opioid-related deaths were unin-
tentional or undetermined poisonings.

Occupations were coded to detailed census occupations
using the National Institute for Occupational Safety and Health
(NIOSH) Industry and Occupation Computerized Coding System
(NIOCCS). Using free text occupation and industry information
from death certificates, NIOCCS will automatically code industry
and occupation titles to census industry and occupation codes.
Following automatic coding, occupations that were not automati-
cally coded were reviewed and manually coded if enough data
were available.

Deaths included in this study were restricted to MA residents
between the ages of 16 and 64 who had information on their death
ht © 2021 American College of Occupational and Environmental 
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certificate that indicated that they were working in healthcare
support or health care practitioners and technical occupations.

Demographic data representing the MA population was
obtained from the American Community Survey (ACS) Public
Use Micro Dataset (PUMS) for the years 2011 to 2015. We
generated denominators representing MA residents according to
age groups (16 to 24, 25 to 34, 35 to 44, 45 to 54, and 55 to 64), sex
(male, female), race/ethnicity (white, non-Hispanic; black, non-
Hispanic; Asian, non-Hispanic; Hispanics of all races; and all
others), educational level (high school education or less; some
college), and detailed healthcare occupation.

Analysis
For all occupations, we calculated the number of deaths of

despair and mortality rates for deaths of despair. We performed the
same calculations for individual categories of deaths of despair
(poisonings, suicides, alcoholic liver disease and cirrhosis, and
opioid-related deaths). For each occupation category, we used
generalized linear mixed models in SAS Version 9.3 (SAS Institute,
Inc., Cary, NC) to calculate mortality rate ratios (RRs) comparing
the mortality rates for all deaths of despair and the individual
categories of deaths of despair. For these models, we assumed a
Poisson distribution with a log link and modeled the count of deaths
with the log of the number of workers employed in the occupations
treated as an offset. For each occupation, all other workers were
treated as the reference group.

Previous research has suggested demographic factors may
affect occupational differences in rates of deaths of despair.5,6

Therefore, we explored the number, percent, and rate of deaths
of despair according to age group, sex, race/ethnicity, and education.
Controlling for these factors is also important because of the
diversity of healthcare workers with respect to these demographic
factors.12,13 Additionally, for all deaths of despair, we explored how
controlling for these demographic factors impacted the mortality
RRs for healthcare occupations. The models used to calculate these
mortality RRs had the same components as those described above,
but we constructed models controlling for the demographic factors.

Finally, because of our interest into how occupational injury
and illness rates may have impacted these findings, we categorized
occupations according to their occupational injury and illness rate as
published by the BLS SOII. This data was obtained for the years
2011 to 2015. Rates are expressed as the number of injuries per
100,000 full-time workers. We categorized occupations into four
categories according to these rates (less than 40; 40 to 69; 70 to 99;
or 100 or more injuries per 10,000 full-time workers) according to
the injury rate category that the occupation fell for the most years
from 2011 to 2015. In cases where there was no category that the
occupation fell into for most years, we categorized the occupation
according to the average rate over the time period. We calculated
mortality RRs for these categories for all deaths of despair and the
individual categories of death according to the parameters described
above, while treating the less than 100 injury rate category as the
reference group. Additionally, we constructed a model in which the
imputed injury rates were kept as a continuous variable.

RESULTS
Figure 1 and supplementary Table 1, http://links.lww.com/

JOM/A872 show the number, percent, and rate of all deaths of
despairs among healthcare workers for all deaths and the individual
categories of deaths of despair: poisoning, suicide, alcohol liver
disease and cirrhosis, and opioid-related deaths. There was a total of
540 deaths of despair among healthcare workers in MA between
2011 and 2015, accounting for an average annual rate of 32.4 deaths
per 100,000 workers (95% confidence interval [CI]: 29.6, 35.1). The
highest number of deaths of despair occurred among nursing,
psychiatric, and home health aides. The highest mortality rate for
Medicine. Unauthorized reproduction of this article is prohibited 
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FIGURE 1. Mortality rates for deaths of despair by occupation among healthcare workers with rates higher than the rate for all
healthcare workers, Massachusetts, 2011 to 2015.

TABLE 1. Mortality Rate Ratios for Deaths of Despair Among Healthcare Workers, Massachusetts, 2011 to 2015

Job Title All Deaths of Despair Poisoning Suicide Alcoholic Liver Disease Opioid-Related Death

Rate ratio (95% CI)
Medical assistants and other

healthcare support
occupations

2.53 (1.97, 3.25) 2.73 (1.96, 3.82) 2.16 (1.30, 3.57) 2.55 (1.45, 4.47) 2.77 (1.95, 3.92)

Nursing, psychiatric, and home
health aides

2.35 (1.97, 2.82) 3.12 (2.46, 3.96) 1.48 (1.01, 2.16) 1.90 (1.25, 2.91) 3.25 (2.54, 4.16)

Miscellaneous health
technologists and technicians

2.00 (1.07, 3.74) 1.51 (0.56, 4.05) 2.18 (0.69, 6.83) 3.09 (0.98, 9.73) 0.41 (0.06, 2.90)

Emergency medical technicians
and paramedics

1.96 (1.19, 3.22) 2.57 (1.41, 4.70) 1.32 (0.42, 4.13) 1.23 (0.30, 4.99) 2.82 (1.54, 5.16)

Respiratory therapists 1.50 (0.62, 3.63) 0.57 (0.08, 4.03) 2.19 (0.54, 8.83) 3.09 (0.76, 12.53) 0.62 (0.09, 4.41)
Massage therapists 1.49 (0.80, 2.78) 1.41 (0.58, 3.41) 2.74 (1.12, 6.68) [1] 1.86 (0.83, 4.17)
Other healthcare practitioners

and technical occupations
1.32 (0.55, 3.18) 1.50 (0.48, 4.68) [1] 2.71 (0.67, 11.00) 1.09 (0.27, 4.38)

Health diagnosing and treating
practitioner support
technicians

1.00 (0.66, 1.52) 1.16 (0.68, 1.98) 0.46 (0.15, 1.45) 1.35 (0.59, 3.07) 1.37 (0.81, 2.30)

Occupational therapists 0.98 (0.44, 2.20) 0.31 (0.04, 2.20) 3.04 (1.25, 7.42) [1] [1]
Medical records and health

information technicians
0.89 (0.40, 1.99) 0.84 (0.27, 2.63) 1.08 (0.27, 4.35) 0.75 (0.11, 5.40) 0.92 (0.30, 2.87)

Dental assistants 0.76 (0.38, 1.53) 0.36 (0.09, 1.44) 0.69 (0.17, 2.78) 1.99 (0.73, 5.39) 0.39 (0.10, 1.57)
Registered nurses 0.72 (0.59, 0.88) 0.59 (0.44, 0.79) 0.85 (0.59, 1.24) 0.93 (0.60, 1.43) 0.58 (0.42, 0.79)
Clinical laboratory technologists

and technicians
0.66 (0.38, 1.15) 0.68 (0.32, 1.43) 0.55 (0.18, 1.73) 0.78 (0.25, 2.47) 0.52 (0.22, 1.27)

Diagnostic related technologists
and technicians

0.66 (0.34, 1.28) 0.28 (0.07, 1.11) 1.64 (0.73, 3.72) 0.37 (0.05, 2.67) 0.30 (0.08, 1.22)

Licensed practical and licensed
vocational nurses

0.62 (0.38, 1.01) 0.63 (0.32, 1.21) 0.67 (0.27, 1.62) 0.56 (0.18, 1.76) 0.61 (0.30, 1.23)

Pharmacists 0.49 (0.22, 1.09) 0.31 (0.08, 1.24) 0.89 (0.29, 2.81) 0.41 (0.06, 2.97) 0.34 (0.08, 1.35)
Physicians and surgeons 0.23 (0.13, 0.40) 0.13 (0.05, 0.36) 0.46 (0.22, 0.99) 0.18 (0.04, 0.73) 0.11 (0.04, 0.34)

[1] is used to denote categories that had 0 deaths.
Bold indicates statistically significant rate ratios.
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all deaths of despair was observed among medical assistants and
other healthcare support occupations (75.5 deaths per 100,000
workers). Medical assistants; nursing, psychiatric, and home health
aides; miscellaneous; health technologists and technicians; emer-
gency medical technicians, and paramedics had mortality rates due
to all deaths of despair significantly higher than that for all other
workers (Table 1).

With respect to poisonings, there were 17.1 deaths per
100,000 workers (95% CI: 15.1, 19.1). Nursing, psychiatric, and
home health aides account for 39.2% of all poisoning deaths
(Supplementary Table 1, http://links.lww.com/JOM/A872). Nurs-
ing, psychiatric, and home health aides; medical assistants; emer-
gency medical technicians, and paramedics had mortality rates due
to poisonings significantly higher than that for all other workers.
Similar patterns were observed with respect to opioid-related
overdose deaths (Supplementary Table 1, http://links.lww.com/
JOM/A872).

With respect to suicide, there were 8.9 deaths per 100,000
workers (95% CI: 7.5, 10.4) (Supplementary Table 1, http://links.
lww.com/JOM/A872). Medical assistants and other healthcare sup-
port occupations; nursing, psychiatric, and home health aides;
massage therapists; and occupational therapists had mortality rates
due to suicide significantly higher than that for all other workers
(Supplementary Table 1, http://links.lww.com/JOM/A872).

With respect to alcoholic liver disease and cirrhosis deaths,
there were 6.4 deaths per 100,000 workers (95% CI: 5.1, 7.6)
(Supplementary Table 1, http://links.lww.com/JOM/A872). Chiro-
practors; respiratory therapists; and miscellaneous health technol-
ogists and technicians had mortality rates due to alcoholic liver
disease and cirrhosis higher than the average for all workers
(Supplementary Table 1, http://links.lww.com/JOM/A872).

Table 2 shows the number, rate and percent of deaths of
despair among healthcare workers according to age group, sex, race/
ethnicity, and education. Mortality rates for all deaths of despair and
suicides and alcoholic liver disease and cirrhosis deaths tended to be
higher among the older age groups (45 to 54 and 55 to 64 years old),
while poisoning and opioid-related mortality rates were highest in
ht © 2021 American College of Occupational and Environmental 

TABLE 2. Deaths of Despair Among Healthcare Workers Accord
setts, 2011 to 2015

All Deaths of Despair Poisoning

Deaths
(n [%])

Deaths Per
100,000

(95% CI)
Deaths
(n [%])

Deaths per
100,000

(95% CI)
D
(n

Age group
16–24 17 (3.6) 12.2 (6.4, 18.0) 11 (4.4) 7.9 (3.2, 12.6) 6
25–34 80 (16.9) 20.8 (16.3, 25.4) 55 (22.0) 14.3 (10.5, 18.1) 21
35–44 107 (22.6) 31.3 (25.4, 37.2) 70 (28.0) 20.5 (15.7, 25.3) 28
45–54 143 (30.2) 38.3 (32.1, 44.6) 69 (27.6) 18.5 (14.1, 22.9) 39
55–64 127 (26.8) 39.7 (32.8, 46.6) 45 (18.0) 14.1 (9.9, 18.2) 32

Sex
Female 390 (82.3) 31.1 (28.0, 34.2) 212 (84.8) 16.9 (14.6, 19.2) 95
Male 84 (17.7) 27.7 (21.8, 33.6) 38 (15.2) 12.5 (8.5, 16.5) 31

Race/ethnicity
Asian, non-Hispanic [1] [1] 0 (0.0) 0.0 (0.0, 0.0)
Black, non-Hispanic 23 (4.9) 12.7 (7.5, 17.9) 19 (7.6) 10.5 (5.8, 15.2)
Hispanic, all races 22 (4.6) 19.3 (11.2, 27.3) 9 (3.6) 7.9 (2.7, 13.0)
Other or unknown 8 (1.7) 25.9 (8.0, 43.9) 6 (2.4) 19.4 (3.9, 35.0)
White, non-Hispanic 418 (88.2) 36.6 (33.1, 40.1) 216 (86.4) 18.9 (16.4, 21.4) 116

Education
High school or less 179 (37.8) 73.2 (62.5, 84.0) 107 (42.8) 43.8 (35.5, 52.1) 35
Some college or

more
295 (62.2) 22.5 (19.9, 25.0) 143 (57.2) 10.9 (9.1, 12.7) 91

All workers 474 (100.0) 30.4 (27.7, 33.2) 250 (100.0) 16.0 (14.1, 18.0) 126

[1] indicates a cell has one to four deaths in a specific category.
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the 35- to 44-year-old age group. There were many more deaths
among women compared with men and rates among women tended
to be higher than rates among men. Mortality rates for all deaths of
despair among white workers were higher than any other race/
ethnicity group. This pattern was true for suicides. Hispanics had the
highest rates for alcoholic liver disease and cirrhosis deaths and the
other or unknown race/ethnicity group had higher rates for poison-
ings and opioid-related deaths. Mortality rates were much higher
among those with a high school education or less compared to those
with at least some college.

Table 3 shows mortality RRs while controlling for demo-
graphic factors. RRs in model 1 for occupation differ from Table 2
because demographic data were not available for all workers and
those workers were excluded from this analysis. RRs for this subset
of the dataset were generally similar to those observed for the
overall dataset. Fewer occupations were found to be significantly
elevated likely due to less precision from the smaller sample size.
Controlling for demographics factors did not have a substantial
impact on rate ratios, which generally stayed the same in the
different models.

Table 4 shows mortality rate for deaths of despair with
occupations coded according to their occupational injury and illness
rates. When treating occupational injury and illness rates as a
continuous variable, there was a positive association between the
occupation’s injury and illness rate and deaths of despair. This
pattern was true for the individual categories of deaths of despair as
well, with the strongest association observed for poisonings and
opioid-related deaths. A similar pattern of higher mortality rates
with higher injury and illness rate was also observed when occu-
pations were categorized into four categories according to their
occupational injury and illness rates. The only exception to this
pattern was the 40 to 69 injuries per 10,000 full-time equivalents
group, which had a lower rate of poisoning and opioid-related
deaths than the less than 40 injuries per 10,000 full-time equivalents
and the 100 or more injuries per 10,000 full-time equivalents having
a lower rate of suicides than the 70 to 99 injuries per 10,000 full-
time equivalents group.
Medicine. Unauthorized reproduction of this article is prohibited 

ing to Age, Sex, Race/Ethnicity, and Education, Massachu-

Suicide
Alcoholic Liver Disease

and Cirrhosis Opioid-Related Deaths

eaths
[%])

Deaths Per
100,000

(95% CI)
Deaths
(n [%])

Deaths Per
100,000

(95% CI)
Deaths
(n [%])

Deaths per
100,000

(95% CI)

(4.8) 4.3 (0.9, 7.8) 0 (0.0) 0.0 (0.0, 0.0) 12 (5.2) 8.6 (3.7, 13.5)
(16.7) 5.5 (3.1, 7.8) [1] [1] 54 (23.3) 14.1 (10.3, 17.8)
(22.2) 8.2 (5.2, 11.2) 9 (9.2) 2.6 (0.9, 4.4) 62 (26.7) 18.1 (13.6, 22.7)
(31.0) 10.5 (7.2, 13.7) 35 (35.7) 9.4 (6.3, 12.5) 65 (28.0) 17.4 (13.2, 21.7)
(25.4) 10.0 (6.5, 13.5) 50 (51.0) 15.6 (11.3, 19.9) 39 (16.8) 12.2 (8.4, 16.0)

(75.4) 7.6 (6.0, 9.1) 83 (84.7) 6.6 (5.2, 8.0) 196 (84.5) 15.6 (13.4, 17.8)
(24.6) 10.2 (6.6, 13.8) 15 (15.3) 4.9 (2.4, 7.5) 36 (15.5) 11.9 (8.0, 15.8)

[1] [1] 0 (0.0) 0.0 (0.0, 0.0) [1] [1]
[1] [1] [1] [1] 16 (6.9) 8.8 (4.5, 13.1)
[1] [1] 9 (9.2) 7.9 (2.7, 13.0) 7 (3.0) 6.1 (1.6, 10.7)
[1] [1] 0 (0.0) 0.0 (0.0, 0.0) 6 (2.6) 19.4 (3.9, 35.0)
(92.1) 10.2 (8.3, 12.0) 86 (87.8) 7.5 (5.9, 9.1) 202 (87.1) 17.7 (15.2, 20.1)

(27.8) 14.3 (9.6, 19.1) 37 (37.8) 15.1 (10.3, 20.0) 101 (43.5) 41.3 (33.3, 49.4)
(72.2) 6.9 (5.5, 8.4) 61 (62.2) 4.6 (3.5, 5.8) 131 (56.5) 10.0 (8.3, 11.7)

(100.0) 8.1 (6.7, 9.5) 98 (100.0) 6.3 (5.0, 7.5) 232 (100.0) 14.9 (13.0, 16.8)

1 American College of Occupational and Environmental Medicine

http://links.lww.com/JOM/A872
http://links.lww.com/JOM/A872
http://links.lww.com/JOM/A872
http://links.lww.com/JOM/A872
http://links.lww.com/JOM/A872
http://links.lww.com/JOM/A872
http://links.lww.com/JOM/A872
http://links.lww.com/JOM/A872


Copyright © 2021 American College of Occupational and Environmental Medicine. Unauthorized reproduction of this article is prohibited 

TABLE 3. Mortality Rate Ratio for Deaths of Despair Among Healthcare Workers Controlling for Covariates With All Other
Workers as Reference Group, Massachusetts, 2011 to 2015

Occupation Rate Ratio—Model 1 Rate Ratio—Model 2 Rate Ratio—Model 3 Rate Ratio—Model 4 Rate ratio—Model 5

Nursing, psychiatric, and
home health aides

2.55 (2.12, 3.08) 2.72 (2.25, 3.28) 2.71 (2.25, 3.28) 3.64 (3.00, 4.43) 2.25 (1.80, 2.82)

Medical assistants and other
healthcare support
occupations

2.30 (1.76, 3.01) 2.64 (2.01, 3.46) 2.63 (2.00, 3.45) 2.73 (2.08, 3.59) 2.05 (1.56, 2.70)

Emergency medical
technicians and
paramedics

1.58 (0.89, 2.80) 2.00 (1.13, 3.57) 2.14 (1.19, 3.85) 1.91 (1.06, 3.45) 1.42 (0.78, 2.57)

Miscellaneous health
technologists and
technicians

1.57 (0.74, 3.31) 1.66 (0.79, 3.50) 1.67 (0.79, 3.53) 1.94 (0.92, 4.09) 1.65 (0.78, 3.48)

Respiratory therapists 1.03 (0.33, 3.21) 0.93 (0.30, 2.90) 0.94 (0.30, 2.94) 0.90 (0.29, 2.80) 1.20 (0.39, 3.76)
Health diagnosing and

treating practitioner
support technicians

0.96 (0.61, 1.49) 1.16 (0.74, 1.82) 1.16 (0.74, 1.82) 1.12 (0.72, 1.77) 0.89 (0.57, 1.41)

Other healthcare
practitioners and
technical occupations

0.90 (0.29, 2.81) 0.90 (0.29, 2.81) 0.94 (0.30, 2.92) 0.87 (0.28, 2.72) 0.95 (0.30, 2.96)

Registered nurses 0.89 (0.72, 1.10) 0.80 (0.64, 0.98) 0.78 (0.63, 0.96) 0.71 (0.58, 0.88) 1.11 (0.88, 1.40)
Occupational therapists 0.71 (0.27, 1.90) 0.70 (0.26, 1.86) 0.69 (0.26, 1.84) 0.60 (0.23, 1.62) 0.83 (0.31, 2.22)
Diagnostic related

technologists and
technicians

0.67 (0.33, 1.35) 0.63 (0.31, 1.27) 0.63 (0.32, 1.28) 0.57 (0.28, 1.15) 0.74 (0.37, 1.49)

Licensed practical and
licensed vocational
nurses

0.67 (0.40, 1.13) 0.64 (0.38, 1.07) 0.63 (0.38, 1.06) 0.67 (0.40, 1.13) 0.58 (0.35, 0.97)

Massage therapists 0.63 (0.23, 1.68) 0.66 (0.25, 1.76) 0.66 (0.25, 1.76) 0.62 (0.23, 1.67) 0.57 (0.21, 1.52)
Dental assistants 0.61 (0.27, 1.35) 0.68 (0.30, 1.52) 0.67 (0.30, 1.50) 0.68 (0.31, 1.53) 0.52 (0.23, 1.18)
Medical records and health

information records
0.55 (0.18, 1.70) 0.56 (0.18, 1.73) 0.55 (0.18, 1.72) 0.54 (0.17, 1.69) 0.38 (0.12, 1.18)

Clinical laboratory
technologists and
technicians

0.45 (0.23, 0.91) 0.49 (0.24, 0.99) 0.49 (0.25, 0.99) 0.51 (0.25, 1.03) 0.53 (0.26, 1.06)

Pharmacists 0.37 (0.14, 1.00) 0.39 (0.15, 1.04) 0.40 (0.15, 1.06) 0.42 (0.16, 1.12) 0.56 (0.21, 1.51)
Physicians and surgeons 0.24 (0.13, 0.44) 0.23 (0.12, 0.41) 0.22 (0.12, 0.40) 0.23 (0.12, 0.42) 0.31 (0.17, 0.56)

Model 1—Occupation only.
Model 2—Adjusting for age.
Model 3—Adjusting for age and sex.
Model 4—Adjusting for age, sex, and race/ethnicity.
Model 5—Adjusting age, sex, race/ethnicity, and education.
Bold indicates statistically significant rate ratios.

TABLE 4. Mortality Rate Ratios for Deaths of Despair Among Healthcare Workers According to Occupational Injury Rate,
Massachusetts, 2011 to 2015

All Poisoning Suicide

Alcoholic Liver

Disease and Cirrhosis

Opioid-Related

Deaths

Occupational injury and
illness rate (continuous)

1.049 (1.041, 1.058) 1.068 (1.056, 1.080) 1.023 (1.007, 1.039) 1.040 (1.022, 1.060) 1.073 (1.060, 1.086)

Occupational injury and illness rate category1

Less than 40 injuries per
10,000 full-time
equivalents

1 1 1 1 1

40–69 injuries per 10,000
full-time equivalents

1.35 (0.76, 2.38) 0.73 (0.24, 2.21) 1.82 (0.81, 4.09) 1.70 (0.81, 4.09) 0.73 (0.24, 2.21)

70–99 injuries per 10,000
full-time equivalents

2.47 (1.59, 3.85) 2.61 (1.32, 5.17) 2.35 (1.17, 4.72) 2.44 (1.17, 4.72) 2.61 (1.32, 5.17)

100 or more injuries per
10,000 full-time
equivalents

3.40 (2.39, 4.84) 4.63 (2.69, 7.97) 2.02 (1.15, 3.56) 3.75 (1.15, 3.56) 4.63 (2.69, 7.97)

1—Occupations categorized according to the occupational injury and illness rate for that occupation as published by the Bureau of Labor Statistics Survey of Occupational Injury
and Illnesses, 2011 to 2015.
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DISCUSSION
Among healthcare workers in MA the overall mortality rate

for deaths of despair was 32.4 deaths per 100,000 workers, which is
only slightly lower than that found for all workers in MA during the
same time period.9 There was substantial variability in mortality
rates from deaths of despair among MA healthcare workers. In
particular, medical assistants; nursing, psychiatric, and home health
aides; miscellaneous; health technologists and technicians; and
emergency medical technicians and paramedics had mortality rates
for all deaths of despair significantly higher than that for all workers.
Mortality rates also varied according to cause of deaths. Consistent
with previous findings,9 deaths were highest for poisoning deaths,
most of which were opioid-related, followed by suicides, and
alcoholic liver disease and cirrhosis deaths. Occupations with
significantly different rates differed with respect to cause of death
as well. For example, massage therapists and occupational thera-
pists had significantly elevated rates for suicides, but not other
deaths of despair.

In general, occupations with elevated mortality rates for all
deaths of despair also had elevated mortality rates of specific causes
of death as well. Medical assistants and nursing, psychiatric, and
home health aides stood out in particular as having very elevated
rates across the categories. Both of these occupations are healthcare
support occupations. They both have occupational injury and illness
rates two to three times higher than that of all workers.28 Emergency
medical technicians and paramedics also had elevated mortality
rates. Previous work has suggested that these workers may be at an
increased risk of suicidal thought and behaviors, which may be
related to the often traumatic nature of the work performed.29

Although the elevated rate among emergency medical technicians
and paramedics was not significant in this study, this lack of
significance may have been due to the study being unpowered
for these occupations. Massage and occupational therapists stood
out for having elevated rates for suicides, but not other deaths of
despair. To the best of our knowledge previous work has not
explored factors that may explain this findings.

Other factors may also be associated with these occupation
specific differences. Most of the occupations with low mortality
rates were health practioners and technical occupations. Weekly
earnings among these workers are nearly double earnings among
healthcare support workers.30 The occupations with the two lowest
mortality rates physician and surgeons and pharmacists have the
second and third highest earnings among detailed health practioners
and technical occupations, exceeded only by dentists.30 A previous
ecological study suggested that higher income may be protective
against deaths of despair.31 Healthcare support workers are also
substantially more likely to be unemployed compared with workers
in health practioners and technical occupations,32 which may mean
that these workers are less able to get treatment for factors that may
contribute to the risk of deaths of despair such as substance abuse
treatment or psychiatric care.

Patterns with respect to race, ethnicity, and age were similar
to those for all workers in MA.9 Notably, women comprised the vast
majority of deaths. While this is likely due to women comprising a
larger share of the healthcare workforce, rates were slightly elevated
among women compared with men, while most previous research
has found that men have higher rates of deaths of despair.6 A
majority of deaths occurred among those with some college or more
education; this finding is likely due to many healthcare professions
requiring some education above the high school level. However
rates among those with a high school education or less was
significantly higher than those with more education, which is
consistent with previous work.6

Controlling for demographic factors did not substantially
attenuate rate ratios. This finding is surprising because previous
evidence has suggested that deaths of despair are strongly associated
ht © 2021 American College of Occupational and Environmental 
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with the demographic factors explored (age, sex, race/ethnicity, and
education)5,6 and that controlling for these factors attenuate mor-
tality rate ratios comparing deaths of despair between occupations.9

Additionally, we found that demographic factors were associated
with the deaths of despair in this study. It may be the case that while
healthcare workers are very diverse overall with respect to these
demographic factors within specific healthcare occupation there is
not as much diversity. Therefore, controlling for these factors would
not be expected to have as much of an impact.

This study also demonstrated that among healthcare workers,
occupations with higher injury rates had higher rates of deaths of
despair. This finding is consistent with other studies which have
found that different categories of deaths of despair are associated
with occupational injuries.23,24,26,27 While longitudinal studies
suggest that occupational injuries may precede deaths from drug
overdoses and suicides, alternative explanations cannot be ruled out.
For example, it might be that occupations where workers have a
higher likelihood to use opioids may also be occupations where
workers have a higher likelihood of getting injured, perhaps due to
impairment caused by the use of these substances.22

There are a number of factors that many contribute to deaths
of despair among healthcare workers. For instance, access to
medications likely differs between occupations. A previous study
showed that up to 43% of suicides among veterinarians are caused
by suicide, which may partially be due to easy access to lethal
drugs.33,34 Healthcare workers are more likely to use medications to
commit suicide compared with other workers.17 Furthermore,
socioeconomic factors may play a role. Most occupations found
in our study to have higher rates of deaths of despair are healthcare
support occupations which generally have lower levels of educa-
tional attainment than other healthcare occupations. Healthcare
workers also face a number of exposures that may contribute to
occupational stress, such as rotating shifts or long work hours,
which may further lead to a greater risk of deaths of despair.34,35

This study had some limitations. There may be some misclas-
sification with respect to occupation. Death certificates only have
information about usual occupation of the decedent and therefore, it is
not possible to be certain whether workers were employed in these
occupations at their time of death. Indeed, it is not possible to be
certain whether the worker was in fact employed at all at the time of
death. This can result in misclassification and over/underestimation of
rates. Additionally, because of the limited sample size with usable
demographic data, we were not able to fully investigate the role of
potential confounders in this analysis. Finally, there may be some
misclassification of cause of death. For example, some suicides may
have been misclassified due to a societal stigma against suicide.
Generally, more evidence is required to classify a death as a suicide
therefore some deaths that were in reality suicides may be classified as
being of unintentional or undetermined intent.

Deaths of despair among healthcare workers deserves further
attention. Workers in these occupations face a number of physical
and psychosocial factors that may put them at a higher risk for
deaths of despair compared with other workers. Methods to protect
workers from these exposures should be implemented. Prevention of
these injuries can take place at a number of levels. For example,
primary prevention injuries may prevent exposure to opioids in the
first place. For example, patient handling injuries are common
source of injuries among healthcare workers.36 Methods that can
be used to prevent these patient handling and other musculoskeletal
injuries including patient lifting devices and integrated ergonomic
programs have been shown to be effective to prevent these inju-
ries.37 After workers have become injured, guidelines for prescrib-
ing opioids to working populations should be followed.38 Methods
to organize work that may protect workers from mental health
comorbidites should be implemented. For example, there is some
evidence that organization interventions can reduce stress among
Medicine. Unauthorized reproduction of this article is prohibited 
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healthcare workers.39 Among workers who have substance use or
mental health issues, workplaces should provide support for these
workers. This support can include dedicated mental health counsel-
ing, such as those provided through Employee Assistance Programs
or benefits that allow for paid time off for treatment, such as paid
sick leave. With respect to harm reduction, placing naloxone at the
workplace can prevent opioid overdoses that occur at work.40

Further research should examine the role of psychosocial and work
organizations exposures in explaining differences in risks for deaths
of despair and risk factors for these deaths.
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