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Abstract: During responses to outbreaks, the collection and analysis of data on employed case
patients” industry and occupation are necessary to better understand the relationship between work
and health outcomes. The occurrence of mpox by occupation and industry has not previously been
assessed in the context of the 2022 outbreak. We analyzed employment data from 2548 mpox cases
reported to the U.S. Centers for Disease Control and Prevention from surveillance systems in seven
U.S. jurisdictions and population-based reference data on employment patterns from the U.S. Bureau
of Labor Statistics to describe the differential proportionate distribution of cases across occupation
and industry groups using the proportionate morbidity ratio. In gender-specific analyses, we found
that men employed in certain occupations and industries had a higher relative risk of mpox than
others. While occupational transmission cannot be ruled out, it is more likely that individuals with
personal and behavioral risk factors for mpox were more likely to work in these occupations and
industries. This analysis provides an example of collecting and analyzing occupation and industry
data in case reports to understand possible differences in risk by occupation and industry in infectious
disease outbreak investigation and help inform resource allocation, messaging, and response.

Keywords: mpox; monkeypox; occupation; industry; epidemic; surveillance

1. Introduction

The global mpox outbreak began in May 2022 and had affected more than 93,000 patients
worldwide by December 2023 [1]. Monkeypox virus, the causative agent of mpox, typically
spreads through close physical contact with the lesions, scabs, body fluids, or respiratory
secretions of a person with an active Monkeypox virus infection [2]. The risk of occupational
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mpox transmission in the U.S. workforce overall is likely low. However, the occurrence of
mpox by occupation and industry has not been assessed in the context of the 2022 outbreak.
While the risk appears to be low [1], occupationally acquired mpox has been reported in
U.S. healthcare personnel, mostly associated with needlestick injuries [3,4]. Occupational
transmission in other work settings has not been documented in the United States during
the current outbreak. However, because occupational data are not captured in national
mpox surveillance [5], there is no mechanism for identifying excess risk in occupation or
industry groups at the national level.

Even if the absolute risk is low, the relative risk of occupational mpox transmission
may differ by occupation or industry. Workers whose jobs involve physical contact with
other people, such as healthcare personnel, massage therapists, barbers, beauticians, tattoo
artists, and sex workers, may be at increased risk of acquiring or transmitting mpox.

Differences in the occupation- or industry-specific occurrence of mpox may be due to
(1) differences in the risk of occupational acquisition (i.e., infection while working resulting
from occupational exposure) or (2) the risk profiles of these worker subpopulations resulting
from their demographic composition. Social or economic selection mechanisms may result
in the clustering of workers with preexisting demographic or behavioral risk factors for
infection such as men who have sexual contact with men, independent of any occupational
exposures, within certain occupations or industries. Thus, the identification of higher-
risk occupations or industries is important for the mitigation of both the risk of workers
being infected on the job and of workers transmitting the virus to clients, customers, or
the public if they work while infected. The identification of higher risk occupation and
industry groups may also be useful for the targeting of public health prevention messaging
and interventions.

We described the distribution of mpox cases and estimated the differential risk of
mpox by occupation and industry among workers in seven U.S. jurisdictions that collected
occupational data in their mpox surveillance systems during the 2022-2023 outbreak.

2. Materials and Methods

We analyzed case data reported to CDC from surveillance systems in seven U.S.
jurisdictions and population-based reference data on employment patterns from the Bureau
of Labor Statistics (BLS). We described the differential proportionate distribution of mpox
cases across occupation and industry groups, relative to the expected distribution in the
source population, using the proportionate morbidity ratio (PMR).

2.1. Case Data

As of 23 June 2022, when mpox was designated by the Council of State and Terri-
torial Epidemiologists (CSTE) as a nationally notifiable disease, data on the clinical and
demographic characteristics of probable or confirmed mpox cases were reported by all
U.S. jurisdictions to the CDC using data elements included on CDC’s mpox short case
report form (sCRF) [5]. This included retrospective reporting of outbreak-associated cases
that occurred before 23 June 2022. Because occupational variables were not included on
the sCRF, CDC’s National Institute for Occupational Safety and Health (NIOSH) part-
nered with six states—California, Georgia, Massachusetts, Michigan, Washington, and
Wisconsin—and the District of Columbia, all of which collected occupational variables from
some or all patients with confirmed or probable mpox identified in their jurisdictions, to
generate a sample of mpox cases that could be used for occupational analyses. All available
occupational data for cases in these seven jurisdictions occurring through 23 March 2023,
along with the associated case identification numbers, were transmitted directly to NIOSH
and were then linked to the cases’ full surveillance records contained in the CDC surveil-
lance database for analysis. The period and scope of occupational data collection varied
by jurisdiction. Details on the timing and sampling methodology for each jurisdiction’s
collection of occupational data are presented in Supplementary Table S1.
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Information on case patients’ current occupation and industry for their primary
job—the job at which they worked the most hours—was solicited from all or a subset
of currently employed cases, depending on state or local procedures for case investigation.
Occupation is a person’s job or job title, while industry is the type of business in which a
person works. In six of the seven jurisdictions, occupation and industry data were collected
in the form of narrative descriptions captured in free-text fields and subsequently coded
to 2010 Census occupation and 2012 Census industry codes using the NIOSH Industry
and Occupation Computerized Coding System (NIOCCS) [6]. Five jurisdictions performed
the coding themselves using the NIOCCS web application and transmitted both free-text
descriptions and corresponding Census codes to NIOSH, while two jurisdictions provided
text descriptions only, and NIOSH performed the coding.

All original occupation codes were crosswalked to 2018 Census occupation codes and
then grouped into 23 occupation groups corresponding to the BLS Current Population
Survey (CPS). All original industry codes were crosswalked to 2017 Census industry codes
and then grouped into 22 industry groups corresponding to the BLS CPS [7].

Records for case patients, who were not in the labor force or unemployed at illness
onset, who did not provide occupational data, or for whom a valid Census occupation or
industry code could not be assigned, were excluded from the analyses.

2.2. Statistical Analyses

For each industry and occupation group, we described the proportional distribution
of cases across categories of four demographic variables: age group, gender, race, and
ethnicity. Because detailed information on gender identity (“cisgender man”, “transgender
man”, “cisgender woman”, “transgender woman”, and “another gender identity”) was
available for most case patients, we analyzed gender rather than sex. Case patients whose
gender identities were unknown or missing were analyzed based on sex assigned at birth
when available.

PMRs were calculated as the ratio of the total observed number of cases in our study
sample for each occupation and industry group to an expected number. The expected num-
ber for each group was calculated by applying jurisdiction-specific occupation and industry
employment proportions to the total number of cases in each respective jurisdiction’s study
sample and summing those numbers across the seven jurisdictions, accounting for the
differing contribution of cases from each. Jurisdiction-specific occupation and industry em-
ployment proportions were calculated by averaging monthly employment estimates from
the CPS, without seasonal adjustment, from the first through to the last months in which
mpox cases that the jurisdiction contributed to the analytic sample had their onset. Because
the CPS does not include military personnel, we used data on the number of active-duty
military personnel residing in each jurisdiction from the DoD Defense Manpower Data
Center [8].

We also calculated gender-specific PMRs by occupation and industry. Because refer-
ence data on employment distributions by occupation and industry in the source population
were only available by sex, we dichotomized the gender variable, including cis- and trans-
gender people in the larger gender category (man or woman) with which they identified.
Cases for which gender data were unknown or missing were analyzed based on sex as-
signed at birth when available. Cases for which both gender and sex assigned at birth
were unknown and case patients who identified with another gender identity (i.e., other
than man or woman) were excluded from the gender-stratified PMR analyses. Because
sex-stratified data on military population sizes were not available by jurisdiction, we ap-
plied the known overall sex distribution of military servicemembers (17.5% female for all
DoD service branches and 15% for the U.S. Coast Guard) to each jurisdiction’s military
population to produce sex-specific estimates [8].

PMRs greater than or less than 1 indicate higher or lower than expected proportions of
events within that occupation or industry group, respectively. We calculated 99% confidence
intervals for all PMRs using the Vandenbroucke method [9]. PMRs were considered
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statistically significant if the null value, 1, was excluded from the 99% confidence interval.
We used 99% rather than 95% confidence intervals to partially compensate for the increased
type I error risk associated with multiple testing. Analyses were conducted using Microsoft
Excel for Microsoft Office 365 and Epi Info 7.

2.3. Ethics Approval

This activity was reviewed by CDC, deemed not research, and was conducted con-
sistent with applicable federal law and CDC policy (45 C.ER. part 46, 21 C.ER. part 56; 42
U.S.C. §241(d); 5 U.S.C. §552a; 44 U.S.C. §3501 et seq).

3. Results

Of the 9900 total mpox cases reported to the CDC from our seven participating juris-
dictions as of 23 March 2023, corresponding records representing the attempted collection
of occupational data were transmitted to NIOSH for 6854 (69.2%), which included those
who reported not being in the labor force, being unemployed, or who declined to provide
occupational data during case investigation. The jurisdiction-specific proportions of the
total number of mpox cases from which occupational information was solicited ranged
from 1.9% to 99.4%. Of these 6,854 cases, 2548 (37.2%) had either a valid occupation or
industry code assigned. Of those, 2127 (83.5%) and 2269 (89.1%) had valid occupation and
industry codes assigned, respectively. Details on the jurisdiction-specific numbers and
proportions of all mpox cases from which occupational data were solicited and for which
valid occupation or industry codes were assigned are presented in Supplementary Table S2.

The distributions of mpox cases in our sample across age group by occupation group
and industry sector are shown in Tables 1 and 2.

Table 1. Distribution of age group by occupation group in sample of employed mpox cases from
seven U.S. jurisdictions, May 2022-March 2023 (n = 2548).

Age Group
Total <25 yrs 25-34 yrs 35-44 yrs 45-54 yrs 55-64 yrs 65+ yrs
No. Cases No. (%) No. (%) No. (%) No. (%) No. (%) No. (%)
Management 197 6 (3.0) 71 (36.0) 73 (37.1) 30(15.2) 16 (8.1) 1(0.5)
Business and financial operations 102 4 (3.9 42 (41.2) 33(32.4) 12 (11.8) 9(8.8) 2 (2.0)
Computer and mathematical 79 2 (2.5) 38 (48.1) 26 (32.9) 12 (15.2) 1(1.3) 0(0.0)
Architecture and engineering 42 4 9.5 20 (47.6) 9(21.4) 5(11.9) 3(7.1) 1(24)
Life, physical and social science 48 3(6.3) 18 (37.5) 16 (33.3) 9 (18.8) 1(2.1) 1(2.1)
Community and social service 33 5(15.2) 16 (48.5) 6(18.2) 6(18.2) 0(0.0) 0(0.0)
Legal 23 0 (0.0) 10 (43.5) 10 (43.5) 2 (8.7) 1(4.3) 0(0.0)
Education, training and library 94 4(4.3) 45 (47.9) 23 (24.5) 14 (14.9) 6 (6.4) 2(2.1)
Arts, design, entertainment, sports and media 81 2(2.5) 35(43.2) 29 (35.8) 10 (12.3) 4(49) 1(1.2)
Healthcare practitioners and technical 135 7 (5.2) 52 (38.5) 44 (32.6) 23 (17.0) 8(5.9) 1(0.7)
Healthcare support 58 7 (12.1) 28 (48.3) 11 (19.0) 10 (17.2) 2 (3.4) 0(0.0)
Protective service 27 7 (25.9) 10 (37.0) 6(22.2) 4(14.8) 0(0.0) 0(0.0)
Food preparation and serving related 194 30 (15.5) 87 (44.8) 53 (27.3) 17 (8.8) 7 (3.6) 0(0.0)
Building and grounds cleaning and 90 8(8.9) 27(30.0) 36 (40.0) 17 (18.9) 2(22) 0(0.0)
maintenance
Personal care and service * 113 9 (8.0) 39 (34.5) 37 (32.7) 18 (15.9) 8(7.1) 2 (1.8)
Sales and related 212 32 (15.1) 92 (43.4) 53 (25.0) 27 (12.7) 8(3.8) 0(0.0)
Office and administrative support 206 20 (9.7) 82 (39.8) 74 (35.9) 23(11.2) 7 (3.4) 0(0.0)
Farming, fishing and forestry 3 0(0.0) 1(33.3) 2 (66.7) 0(0.0) 0(0.0) 0(0.0)
Construction and extraction 72 7 (9.7) 26 (36.1) 19 (26.4) 14 (19.4) 6 (8.3) 0(0.0)
Installation, maintenance and repair 22 3(13.6) 7 (31.8) 6 (27.3) 5(22.7) 1(4.5) 0(0.0)
Production 61 7 (11.5) 21 (34.4) 15 (24.6) 14 (23.0) 3(4.9) 1(1.6)
Transportation and material moving 214 20 (9.3) 83 (38.8) 65 (30.4) 33 (15.4) 12 (5.6) 1(0.5)
Armed Forces 21 2(9.5) 15 (71.4) 4 (19.0) 0(0.0) 0(0.0) 0(0.0)
Missing occupation 421 36 (8.6) 169 (40.1) 139 (33.0) 56 (13.3) 19 (4.5) 2(0.5)
Total 2548 225(8.8) 1034 (40.6) 789 (31.0) 361 (14.2) 124 (4.9) 15 (0.6)

* 12 workers in this category self-identified as sex workers.
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Table 2. Distribution of age group by industry sector in sample of employed mpox cases from seven

U.S. jurisdictions, May 2022-March 2023 (n = 2548).

Age Group

Industry Sector Total <25yrs 25-34 yrs 35-44 yrs 45-54 yrs 55-64 yrs 65+ yrs
No. Cases No. (%) No. (%) No. (%) No. (%) No. (%) No. (%)

Agriculture, foreffxéﬁggmg' fishing and 5 1200 1(200) 3 (60.0) 0(0.0) 0(0.0) 0(0.0)
Mining 0 0(0.0) 0(0.0) 0(0.0) 0(0.0) 0(0.0) 0(0.0)

Construction 84 8 (9.5 31(36.9) 23 (27.4) 16 (19.0) 6(7.1) 0(0.0)

Durable goods manufacturing 76 10 (13.2) 29 (38.2) 17 (22.4) 17 (22.4) 2 (2.6) 1(1.3)
Nondurable goods manufacturing 67 8(11.9) 24 (35.8) 17 (25.4) 13 (19.4) 5(7.5) 0(0.0)
Wholesale trade 18 3(16.7) 5 (27.8) 6 (33.3) 3(16.7) 1 (5.6) 0(0.0)

Retail trade 228 37(162) 96 (42.1) 62 (27.2) 26 (11.4) 6 (2.6) 1(0.4)
Transportation and warehousing 149 11 (7.4) 57 (38.3) 50 (33.6) 23 (15.4) 8(5.4) 0(0.0)
Utilities 6 0(0.0) 1(16.7) 3(50.0) 2(33.3) 0(0.0) 0(0.0)

Information 36 1(2.8) 18 (50.0) 14 (38.9) 2(5.6) 1(2.8) 0(0.0)

Finance and insurance 52 2(3.8) 19 (36.5) 22 (42.3) 6 (11.5) 2 (3.8) 1(1.9)

Real estate and rental and leasing 52 2(3.8) 17 (32.7) 19 (36.5) 7 (13.5) 7 (13.5) 0(0.0)
Professional, scientific and technical services 230 10 (4.3) 111 (48.3) 70 (30.4) 25 (10.9) 10 (4.3) 4(1.7)
Management, admin support and waste mgmt 93 12(129) 32(344)  31(333)  12(129) 5(5.4) 1(1.1)
Educational services 124 9(7.3) 55 (44.4) 27 (21.8) 24 (19.4) 7 (5.6) 2 (1.6)

Health care and social assistance 407 28 (6.9) 163 (40.0) 132 (32.4) 65 (16.0) 17 (4.2) 2 (0.5)
Arts, entertainment and recreation 101 7 (6.9) 43 (42.6) 33(32.7) 10 (9.9) 7 (6.9) 1(1.0)
Accommodation and food services 278 42 (15.1) 118 (42.4) 83 (29.9) 25 (9.0) 10 (3.6) 0(0.0)
Private households 9 1(11.1) 1(11.1) 2(22.2) 3(33.3) 1(11.1) 1(11.1)

Other services, except private households 165 12 (7.3) 58 (35.2) 55 (33.3) 31(18.8) 8 (4.8) 1(0.6)
Public administration 68 4(5.9) 23 (33.8) 27 (39.7) 7 (10.3) 7 (10.3) 0(0.0)

Armed forces 21 2(9.5) 15 (71.4) 4 (19.0) 0(0.0) 0(0.0) 0(0.0)

Missing industry 279 15 (5.4) 117 (41.9) 89 (31.9) 44 (15.8) 14 (5.0) 0(0.0)

Total 2548 225(8.8) 1034 (40.6) 789 (31.0) 361 (14.2) 124 (4.9) 15 (0.6)

Consistent with national case demographics, nearly all the cases—2463 (96.7%)—in our
overall sample were among cisgender men. Cisgender women accounted for 2.1% of cases,
while transgender men, transgender women, and people with another gender identity each
accounted for less than 1% of cases. Also consistent with national case demographics, over
two-thirds (71.5%) of the cases in our overall sample were among people aged between
25 and 44 years. Slightly over half (51.9%) of the cases in our sample were among people
who identified as White. People who identified as Black or African American accounted for
18.4% of the sample, with the remaining 29.7% of cases occurring among people of another
race or whose race was not known. People who identified as being of Hispanic or Latinx
ethnicity accounted for 37.4% of the cases in our overall sample.

Among the 2,127 cases with valid occupation codes, the most frequently reported
occupation group was transportation and material moving occupations (n =214, 10.1%),
followed by sales and related occupations (n = 212, 10.0%), office and administrative
support (n = 206, 9.7%), management (n = 197, 9.3%), and food preparation and related
(n =194, 9.1%) occupations. Among the 2,269 cases with valid industry codes, the most
frequently reported industry group was the healthcare and social assistance industry
(n = 407, 17.9%), followed by the accommodation and food services (n = 278, 12.3%);
professional, scientific, and technical services (n = 230, 10.1%); retail trade (n = 228, 10.0%);
and other services (except private households) (n = 165, 7.3%).

PMRs by occupation group and their associated 99% confidence intervals, for men
only, are shown in Figure 1. PMRs by industry group for men only are displayed in Figure 2.
In the overall sample, significantly higher than expected proportions of cases occurred
among people employed in four occupation and five industry groups, and significantly
lower than expected proportions occurred in seven occupation and ten industry groups
(Supplementary Tables S3 and S4). However, because our sample of cases overwhelmingly
comprised men, we considered the gender-specific PMRs to be the more reliable. We
emphasized those results, with special attention to the significantly elevated PMRs as
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indicators of potentially higher-risk occupation and industry groups. Tables of PMRs by all
genders are included in the Supplementary Tables S3 and S4.
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Figure 1. Proportionate morbidity ratios (PMRs) and 99% confidence intervals (CIs) by occu-
pation group in a sample of employed mpox cases among men from seven U.S. jurisdictions,
May 2022-March 2023.
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Figure 2. Proportionate morbidity ratios (PMRs) and 99% confidence intervals (CIs) by in-
dustry sector in a sample of employed mpox cases among men from seven U.S. jurisdictions,
May 2022-March 2023.

In gender-specific analyses by occupation, significantly higher than expected propor-
tions of cases occurred among men employed in personal care and service (PMR 4.44, 99%
CI 3.40-5.62); healthcare practitioners and technicians (PMR 2.28, 99% CI 1.79-2.83); health-
care support (PMR 2.17, 99% CI 1.48-3.00); food preparation and serving-related (PMR
1.93, 99% CI 1.59-2.31); office and administrative support (PMR 1.78, 99% CI 1.47-2.12);
education, training, and library (PMR 1.52, 99% CI 1.14-1.97); and sales and related (PMR
1.44, 99% CI 1.19-1.70) occupations. Personal care service occupations include workers who
attend to clients’ beauty, fitness, and other needs. Food preparation and serving-related
occupations include workers who make and provide food and drink to customers. Sales
and related occupations include workers who sell goods and services or connect buyers
with sellers in a specific market, such as real estate or securities. Significantly lower than
expected proportions of cases also occurred among men employed in eight occupation
groups, as indicated in Figure 1.
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In gender-specific analyses by industry, significantly higher than expected proportions
of cases occurred among men employed in the healthcare and social assistance (PMR 3.14,
99% CI 2.74-3.56); accommodation and food services (PMR 1.88, 99% CI 1.60-2.19); arts,
entertainment, and recreation (PMR 1.80, 99% CI 1.36-2.29); and other service (except
private households) (PMR 1.57, 99% CI 1.26-1.91) industries. Significantly lower than
expected proportions of cases also occurred among men employed in ten industry groups,
as indicated in Figure 2.

Significant differences in the observed versus expected proportions of cases by occu-
pation and industry were not identified among women due to the extremely small number
of women in the sample.

4. Discussion

In the United States, 2022 outbreak data suggest that the community transmission of
mpox has occurred mainly in the context of sexual or close intimate contact [10,11]. Our
findings suggest that men employed in certain occupations and industries had a higher
relative risk of mpox than others. However, since workplace transmission has not been
identified as a significant mode of transmission in this outbreak, it is more likely that
individuals with personal and behavioral risk factors for mpox were more likely to work
in these occupations and industries (e.g., in the context of the current outbreak, men who
have sexual contact with other men). To the extent that this hypothesis holds true, the effect
of occupation and industry on the risk of mpox should be seen as compositional rather
than contextual [12].

Occupations in the personal care and service category had the highest PMR. This is
most likely a function of higher proportions of cisgender men with personal risk factors
working in these occupations. However, it is possible there is an element of occupational
risk due to the nature of the work, where skin-to-skin contact is necessary. Broad occupa-
tions that fall within this category included personal appearance workers and personal
care aides. Similarly, the industry category of other services, except private households,
also had a higher PMR. Tables showing the most frequently reported detailed occupations
and industries for identified high-risk occupation and industry groups are included in
Supplementary Tables S5-57.

During the 2022 outbreak, there was interest in the unique occupational risks of mpox
transmission and a focus of prevention measures on sex work as an industry [13]. In
Germany and Italy, among the first reported cases of mpox in May 2022 were two men
who were reported to be involved in sex work [14,15]. In our sample of 2127 workers
with known occupations, only 12 case patients were reported to have occupations that
would fit under the term “sex worker.” Occupations that would fit under the umbrella
term “sex worker” could include occupations, such as prostitutes, escorts, strippers, adult
entertainers, and adult film actors. Sex worker does not have a standard occupational
code, and these occupations may fit under the categories of personal care and service
occupations or under the arts, design, entertainment, sports, and media occupations. The
difference in classification would depend mainly on whether the worker is paid to engage
in sex or intimate physical contact with a customer or client directly versus being paid
to engage in nudity, unpartnered sex, or sex with other sex workers—either as part of a
live performance or to be captured in images, video, or film. All 12 of the identified sex
workers in our sample were classified in the personal care and service category. Similarly,
the sex work industry may encompass multiple categories, including arts, entertainment,
and recreation; accommodation and food services; and other services. Our findings may be
an underestimate of cases among these workers as our analysis included data on primary
employment. We did not account for secondary or side employment, which may have
caused us to miss cases in this occupational group. Further, some sex workers may have
chosen not to disclose their occupations.

Interestingly, all the categories comprising healthcare personnel (HCP)—including
practitioner, technical, and support occupations, as well as the healthcare and social as-
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sistance industry—had elevated PMRs. As of May 9, 2023, 1,235 cases had been reported
among HCP worldwide; most were reported to be infected in the community and not at
work [1]. Only a few case reports of occupational transmission of mpox from patients to
HCP in healthcare settings worldwide in this outbreak have been reported [3,16-18]. These
have largely been associated with needlestick injuries from unroofing or aspirating lesions,
a practice which is not recommended, and some HCP received orthopox vaccination as
part of post-exposure prophylaxis [2,17,19-22]. While occupational mpox transmission has
been reported to occur in previous outbreaks, this has mainly occurred in countries in sub-
Saharan Africa, where infection prevention and control practices are often inadequate [23].
Nevertheless, the risk of transmission from infected patients to HCP in the United States is
very low [24,25]. While this analysis did find an increased PMR among certain occupational
groups, whether or not occupational exposure was the cause of disease in these instances
could not be assessed; based on other published data on the risk of occupationally acquired
mpox, it is more likely that non-occupational exposures were the primary driver of the
elevated PMR in these groups.

While occupational transmission has not been a prominent feature of the 2022 outbreak,
it has been described in previous outbreaks and could be a feature in the future [26]. In
addition to healthcare personnel, it has been long recognized that mpox is a zoonotic disease
that confers occupational risks to those who work with certain exotic animal species. In the
2003 outbreak of prairie-dog-associated mpox, occupationally acquired infections occurred
among veterinary staff, pet store employees, and animal distributors [27,28].

The findings in this report are subject to certain limitations. First, this report reflects a
passively collected convenience sample of seven U.S. jurisdictions; this limits the generaliz-
ability of the distribution of cases by occupation and industry to all jurisdictions nationwide.
Second, occupation and industry were not able to be ascertained for all currently employed
cases in any of the participating jurisdictions, either because this information was only
solicited from a subset of cases patients, because significant proportions of case patients
did not provide occupational information, or both. Therefore, the true size of the source
population for our analytic dataset was not known. There was also the possibility of
differential bias in the reporting of occupations, given workers in some occupations are
more likely to be forthcoming about their occupation than others. Additionally, because
only probable or confirmed cases were interviewed and included in surveillance systems,
a sample of non-cases was not available for comparison, requiring the approximation of
occupation- and industry-specific relative risks using PMRs. Third, while we controlled for
state and gender in our PMR calculations, we were not able to control for sexual orientation
or behavioral or other individual characteristics associated with mpox risk in the current
outbreak, such as men who have sexual contact with other men, as robust population preva-
lence estimates are not available. To the extent that such risk factors are also associated
with occupation or industry, they could confound the relationship between these latter
variables and mpox risk, as mentioned above. Finally, we did not determine if any of the
case patients had occupationally acquired mpox, as this was outside the scope of our study.
Thus, these findings should not be used to make any decisions about occupational groups
and mpox vaccination prioritization.

During responses to outbreaks and pandemics, there is an ongoing need for the collec-
tion of industry and occupation data to better understand the relationship between work
and health outcomes [29]. These data can be valuable for public health practitioners and
industry and labor leaders to inform sector-specific policies, provide tailored recommenda-
tions on mitigation measures, develop effective vaccine strategies, communicate risks to
workers, and reduce work-related health disparities. While workplace transmission is not a
major driver of this 2022 global mpox outbreak, these data may also be useful in identifying
future workplace-associated outbreaks. The collection of work information at the case level
as part of public health surveillance is necessary to detect occupations and industries that
may be disproportionately affected.
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To improve data collection in surveillance systems, NIOSH recommends that occu-
pational questions should be standardized, information on both industry and occupation
should be collected, and data should be analyzed with standard coding schemes to mon-
itor disease trends in specific industries or occupations and protect workers’ health [30].
Outbreak-specific variables for identifying putative high-risk occupations not well cap-
tured in standard coding schemes, such as sex workers, should also be included in case
investigation forms.

5. Conclusions

While occupational transmission has not been a prominent feature of the 2022 outbreak,
our analysis suggests that the distribution of mpox cases may be higher in men employed
in certain occupations and industries. It is possible that individuals with personal and
behavioral risk factors for mpox may be more likely to work in these occupations and
industries. Nevertheless, this analysis provides an example of collecting occupation and
industry data in case reports and analyzing that data in order to identify groups that are
disproportionately affected in infectious disease outbreak investigation. Even if the elevated
PMRs for certain industries and occupations in this outbreak are not due to occupational
transmission, such collection and analyses may be useful in understanding occupational
risk during future outbreak responses and can help inform resource allocation, messaging,
and response.
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