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Abstract
The extent to which the 2022 mpox outbreak has affected persons 

without a recent history of male-to-male sexual contact (MMSC) 
is not well understood. During November 1–December 14, 2022, 
CDC partnered with six jurisdictional health departments to char-
acterize possible exposures among mpox patients aged ≥18 years 
who did not report MMSC during the 3 weeks preceding symptom 
onset. Among 52 patients included in the analysis, 14 (27%) had a 
known exposure to a person with mpox, including sexual activity 
and other close intimate contact (eight) and household contact (six). 
Among 38 (73%) patients with no known exposure to a person 
with mpox, self-reported activities before illness onset included 
sexual activity and other close intimate contact (17; 45%), close 
face-to-face contact (14; 37%), attending large social gatherings 
(11; 29%), and being in occupational settings involving close skin-
to-skin contact (10; 26%). These findings suggest that sexual activity 
remains an important route of mpox exposure among patients who 
do not report MMSC.

Introduction
During infectious disease outbreaks, there are often cases for 

which a source of infection cannot be identified. The 2022 
mpox outbreak disproportionately affected adult gay, bisexual, 
and other men who have sex with men; however, approximately 
30% of U.S. mpox patients did not report male-to-male sexual 
contact (MMSC)† (1,2). During May–October 2022, increases 
in mpox cases among persons with missing exposure data or no 
reported MMSC highlighted a need to understand the extent 
to which the outbreak has affected other populations, as well 
as additional potential routes of Monkeypox virus (MPXV) 
transmission, to aid in the development and implementation 
of public health prevention guidance (1).

Methods
Data on confirmed and probable mpox cases are elec-

tronically reported to CDC by U.S. jurisdictional health 
departments as part of national mpox surveillance, using 

* These authors contributed equally to this report.
† MMSC is defined as cisgender male-to-cisgender male sexual (e.g., oral or anal 

sex) or intimate contact (e.g., cuddling, kissing, touching partner’s genitals or 
anus, or sharing sex toys) within 3 weeks of symptom onset.

a standardized case report form§ or through the National 
Notifiable Diseases Surveillance System.¶ CDC analyzed data 
on confirmed and probable mpox cases among persons aged 
≥18 years reported by six jurisdictional health departments** 
during November 1–December 14, 2022, for whom MMSC 
during the 3 weeks preceding symptom onset was unknown, 
not reported, or not applicable. A desk review was conducted 
using jurisdiction-level mpox, HIV, and sexually transmitted 
infection surveillance data not previously reported to CDC to 
obtain information on demographic and clinical characteristics 
and possible exposures during the 3 weeks before symptom 
onset, including sexual activity and close intimate contact,†† 
caregiving,§§ household contact,¶¶ attendance at small*** and 
large††† social gatherings, shared transportation,§§§ close face-
to-face contact,¶¶¶ occupational settings,**** and recreational 
drug use.†††† After the desk review, a subset of patients was 

 § https://www.cdc.gov/poxvirus/mpox/health-departments/case-reporting.html
 ¶ https://www.cdc.gov/nndss/index.html
 ** Health departments in California (excluding Los Angeles County), Georgia, 

Louisiana, New York City, Pennsylvania (excluding Philadelphia), and 
Philadelphia.

 †† Sexual activity includes vaginal, oral, or anal sex, and close intimate contact 
includes cuddling, kissing, touching a partner’s genitals or anus, or sharing 
sex toys.

 §§ Caregiving is assistance with routine everyday tasks and the social and health 
needs of another person provided by unpaid family members or friends or 
paid caregivers and can include touching skin or skin-to-skin contact; 
handling food, utensils, cups, or dishes; handling clothing, bedding, bed 
linens, or towels; handling personal care items; handling, dispensing, or 
administering medication or medical equipment; taking care of other family 
members, children, or dependents; and taking care of pets or related activities.

 ¶¶ Household contact includes living together in the same dwelling (e.g., 
household or shared dormitory room).

 *** Small social settings include spending time indoors or outdoors either with one 
other person or in a small group of nine or fewer persons, including oneself.

 ††† Large social settings include spending time indoors or outdoors at large 
events or celebrations, in food or entertainment venues, or in a large group 
of 10 or more persons, including oneself.

 §§§ Shared transportation includes carpooling; sharing a personally owned car, 
taxi, or rideshare service; using a bus, subway or light rail, railroad or train, 
airplane; or other transportation modalities.

 ¶¶¶ Close face-to-face contact includes interactions with another person within 
a 6 ft (1.8 m) radius, excluding physical contact.

 **** Occupational settings include one’s workplace or where contact occurs 
during the course of one’s job, including health care facilities and sex work.

 †††† Recreational drug use includes using or sharing bubblers, vapes, bongs, 
pipes, other smoking devices, needles or syringes, injection equipment or 
“works,” or other related items.

https://www.cdc.gov/poxvirus/mpox/health-departments/case-reporting.html
https://www.cdc.gov/nndss/index.html
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contacted up to three times for an in-depth reinterview guided by 
a standardized questionnaire; those who were unable to be reinter-
viewed were retained in the analysis if sufficient data from the desk 
review were available. Patients without a known exposure to a person 
with mpox were interviewed about activities and interactions during 
the 3 weeks preceding symptom onset to identify possible sources of 
infection. Disease intervention specialists or epidemiologists at the 
local or federal level conducted the desk reviews and reinterviews. 
Data were analyzed using R statistical software (version 4.1.1; 
R Foundation). This activity was reviewed by CDC and was con-
ducted consistent with applicable federal law and CDC policy.§§§§

 §§§§ 45 C.F.R. part 46.102(l)(2), 21 C.F.R. part 56; 42 U.S.C. Sect. 241(d); 5 
U.S.C. Sect. 552a; 44 U.S.C. Sect. 3501 et seq.

Results
During November 1–December 14, 2022, a total of 932 

mpox cases were reported to CDC; among these, 122 (13%) 
were reported from the six jurisdictions participating in the 
investigation and met the initial inclusion criteria. Upon 
desk review or reinterview, patients 1) who did not have 
mpox (one), 2) for whom MMSC was reported or could not 
be ruled out (65), or 3) who were missing all exposure data 
(four) were excluded from further analysis (Supplementary 
Figure, https://stacks.cdc.gov/view/cdc/132208). Among the 
remaining 52 (6%) patients, the median age was 36 years 
(range = 18–70 years) (Table). Among 48 patients report-
ing race and ethnicity, 24 (50%) were non-Hispanic Black 
or African American (Black), 16 (33%) were Hispanic or 

TABLE. Characteristics of patients aged ≥18 years with mpox who 
did not report male-to-male sexual contact, by known or unknown 
exposure to a person with suspected or confirmed mpox — United 
States, November 1–December 14, 2022

Characteristic  
(no. with available data)

No. (%)*

All (N = 52)

Any known exposure to a 
person with suspected or 

confirmed mpox

Yes (n = 14) No (n = 38)

Median age, yrs (range) 36 (18–70) 37 (22–56) 36 (18–70)

Race and ethnicity (48)†

American Indian or  
Alaska Native

0 (—) 0 (—) 0 (—)

Asian 2 (4.2) 1 (8.3) 1 (2.8)
Black or African American 24 (50.0) 7 (58.3) 17 (47.2)
Native Hawaiian or other 

Pacific Islander
0 (—) 0 (—) 0 (—)

White 5 (10.4) 1 (8.3) 4 (11.1)
Hispanic or Latino 16 (33.3) 3 (25.0) 13 (36.1)
Multiracial or other race or 

ethnicity
0 (—) 0 (—) 0 (—)

Prefer to not answer 1 (2.1) 0 (—) 1 (2.8)
Missing 4 2 2

Gender identity (52)
Cisgender man 32 (61.5) 5 (35.7) 27 (71.1)
Cisgender woman 15 (28.8) 6 (42.9) 9 (23.7)
Transgender man 0 (—) 0 (—) 0 (—)
Transgender woman 3 (5.8) 2 (14.3) 1 (2.6)
Another gender identity 1 (1.9) 0 (—) 1 (2.6)
Prefer not to answer 1 (1.9) 1 (7.1) 0 (—)
Missing 0 0 0

Sexual orientation (45)
Heterosexual 30 (66.7) 9 (75.0) 21 (63.6)
Lesbian or gay 7 (15.6) 1 (8.3) 6 (18.2)
Bisexual 6 (13.3) 2 (16.7) 4 (12.1)
Other 2 (4.4) 0 (—) 2 (6.1)
Missing 7 2 5

Occupation (42)
Employed 26 (61.9) 10 (76.9) 16 (55.2)
Unemployed 10 (23.8) 3 (23.1) 7 (24.1)
Retired 2 (4.8) 0 (—) 2 (6.9)
Living with a disability 3 (7.1) 0 (—) 3 (10.3)
Student 1 (2.4) 0 (—) 1 (3.4)
Missing 10 1 9

TABLE. (Continued) Characteristics of patients aged ≥18 years with 
mpox who did not report male-to-male sexual contact, by known or 
unknown exposure to a person with suspected or confirmed mpox — 
United States, November 1–December 14, 2022

Characteristic  
(no. with available data)

No. (%)*

All (N = 52)

Any known exposure to a 
person with suspected or 

confirmed mpox

Yes (n = 14) No (n = 38)

Housing (32)
Housing secure 28 (87.5) 7 (87.5) 21 (87.5)
Housing insecure§ 4 (12.5) 1 (12.5) 3 (12.5)
Missing 20 6 14

Rash during illness (49)
Yes 48 (98.0) 13 (100) 35 (97.2)
No 1 (2.0) 0 (—) 1 (2.8)
Missing 3 1 2

First location of rash¶

Genitals 21 (47.7) 6 (54.5) 15 (45.5)
Legs 15 (34.1) 3 (27.3) 12 (36.4)
Arms 14 (31.8) 4 (36.4) 10 (30.3)
Trunk 13 (29.5) 3 (27.3) 10 (30.3)
Hands 9 (20.5) 2 (18.2) 7 (21.2)
Face 9 (20.5) 0 (—) 9 (27.3)
Head 5 (11.4) 1 (9.1) 4 (12.1)
Perianal 4 (9.1) 2 (18.2) 2 (6.1)
Neck 3 (6.8) 1 (9.1) 2 (6.1)
Feet 3 (6.8) 1 (9.1) 2 (6.1)
Mouth 0 (—) 0 (—) 0 (—)
Lips or oral mucosa 0 (—) 0 (—) 0 (—)
Missing or not applicable 8 3 5

Received ≥1 dose of JYNNEOS vaccine (30)
Yes 3 (10.0) 1 (16.7) 2 (8.3)
No 27 (90.0) 5 (83.3) 22 (91.7)
Missing 22 8 14

Person with HIV by self-report (32)
Yes 8 (25.0) 1 (14.3) 7 (28.0)
No 24 (75.0) 6 (85.7) 18 (72.0)
Missing 20 7 13

* Percentages calculated using nonmissing data.
† All racial groups listed are non-Hispanic; Hispanic or Latino persons could be 

of any race.
§ Housing insecurity was defined as being unhoused or living in a congregate 

setting (e.g., dormitory, shelter, or hotel or motel).
¶ First locations of rash are not mutually exclusive.

https://stacks.cdc.gov/view/cdc/132208
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Latino (Hispanic), and five (10%) were non-Hispanic White. 
Thirty-two (62%) patients were cisgender men, 15 (29%) were 
cisgender women, and three (6%) were transgender women. 
Among 45 patients reporting sexual orientation, 30 (67%) were 
heterosexual, seven (16%) were gay or lesbian, and six (13%) 
were bisexual. Among 42 patients reporting occupation, 26 
(62%) were employed, 10 (24%) were unemployed, and six 
(14%) were categorized as other (e.g., student). Among 32 
patients reporting housing information, four (13%) were not 
securely housed or were living in a congregate setting.

Overall, 48 (98%) of 49 patients with available informa-
tion reported rash during their illness; the most frequently 
reported first rash location was the genitals (48%), followed 
by the legs (34%), arms (32%), and trunk (30%). Among 32 
patients reporting HIV status, eight (25%) had HIV infection. 
Information on receipt of JYNNEOS vaccine was available for 
30 patients, three (10%) of whom had received ≥1 dose.¶¶¶¶

Patients with Known MPXV Exposures

Fourteen (27%) patients reported a known exposure to a per-
son with suspected or confirmed mpox; among these, eight***** 
reported sexual activity and other close intimate contact, and 
six††††† reported household contact (Figure) (Supplementary 
Table 1, https://stacks.cdc.gov/view/cdc/132206).

One household cluster involving three transmission events 
was identified. The index patient (patient A), a cisgender man, 
was exposed after being arrested and detained in a jail cell with 
up to seven other persons, including one who reportedly had 
characteristic mpox lesions on the arms and who shared a 
cell with patient A for >10 hours. This person shared a water 
fountain, bench, and toilet facilities with patient A, who was 
detained for 5 days and experienced the onset of symptoms 
the day after his release. After returning home, patient A had 
sex with his female partner (patient B), whose symptoms com-
menced 1 week later. Patients A and B share a residence with 
an adult woman (patient C) and a preschool-aged child,§§§§§ 
both of whom acquired mpox. Patient C’s symptom onset 
occurred 2 weeks after that in patient B; the child’s illness began 
1 week after that in patient C (the child’s primary caregiver).

 ¶¶¶¶ Receipt of ≥1 dose of JYNNEOS vaccine could have occurred before or 
after rash onset.

 ***** Seven of eight patients had available data on where rash first appeared on 
their body. Among those seven, only one patient reported that their rash 
did not start on their genitals or perianal area. The locations of first rash 
appearance reported by patients included genitals (four), perianal area 
(one), and both genitals and perianal area (one).

 ††††† Four of six patients had available data on where rash first appeared on their 
body. Only one had a rash that started on their genitals.

 §§§§§ Because of age, the child did not meet the initial inclusion criteria and was 
not included in this investigation.

Other reported exposures among patients with a known 
exposure to a person with mpox included shared transporta-
tion (three), close face-to-face contact (two), caregiving (two), 
occupational setting (one), and attendance at a large social 
gathering where an mpox patient was present (one). In the 
suspected caregiving exposure, patient D reported cleaning her 
son’s¶¶¶¶¶ home while he was in the hospital after receiving an 
mpox diagnosis. Patient D lived in a separate residence and 
reported having no direct contact with her son at his home. 
Patient D reported inconsistently wearing gloves after learn-
ing of her son’s diagnosis and later developed mpox lesions 
on her hand.

In the suspected occupational setting exposure, patient E, a 
property manager, was exposed to a client with mpox. Patient E 
reported skin-to-skin contact, close face-to-face interactions 
within 6 ft (1.8 m), and handling objects shared with or 
potentially contaminated by the client. Neither used personal 
protective equipment (PPE); patient E was informed of the 
client’s diagnosis by a person with direct knowledge about it.

In another case, close face-to-face contact was suspected as a 
source of exposure: patient F met a friend with a diagnosis of 
mpox at an indoor bar or restaurant (i.e., large social gather-
ing). Whether the friend was acutely ill during the meeting is 
unclear. They had close face-to-face contact within 6 ft (1.8 m) 
for 1.5 hours without the use of face masks or other PPE. 
Patient F did not report skin-to-skin contact with the friend, 
nor did they share food or drinks.

Patients Without Known MPXV Exposures

Thirty-eight (73%) patients had no known exposure to a 
person with suspected or confirmed mpox, among whom 17 
(45%) reported recent sexual activity or other close intimate 
contact (Figure) (Supplementary Table 2, https://stacks.cdc.
gov/view/cdc/132207). Six of 17 patients reported sex only 
with a partner or spouse who did not have mpox, suggesting 
sexual activity might not have been their source of infection. 
In addition to sexual activity, patients with unknown exposures 
reported close face-to-face contact (14; 37%), attending large 
social gatherings (11; 29%) (including gyms, restaurants, bars, 
and clubs), and being in occupational settings involving close 
skin-to-skin contact (10; 26%) during the 3 weeks before 
symptom onset. Only one patient reported potential exposure 
through casual contact or fomites (i.e., large social gathering, 
occupational setting, or shared transportation) without also 
reporting sexual activity or close face-to-face contact. This 
patient lived alone and reported going to a bar, using a rideshare 

 ¶¶¶¶¶ The son of patient D was not included in the investigation, likely because 
his symptom onset date occurred before November 1, 2022, or because 
MMSC was reported.

https://stacks.cdc.gov/view/cdc/132206
https://stacks.cdc.gov/view/cdc/132207
https://stacks.cdc.gov/view/cdc/132207
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FIGURE. Self-reported activities* of mpox patients aged ≥18 years who did not report male-to-male sexual contact, by known†  or unknown§  
exposure to a person with suspected or confirmed mpox — United States, November 1–December 14, 2022
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* Activities during the 3 weeks preceding symptom onset are not mutually exclusive.
† Percentages calculated out of 14.
§ Percentages calculated out of 38.

service, and having no close contact with anyone during the 
3 weeks before the onset of illness.

Discussion
Among 52 mpox patients without MMSC in this study, 

possible mpox exposures in a range of settings were identi-
fied. Sexual or other intimate contact was the most common 
exposure. This finding is consistent with findings from other 
studies (1–4), suggesting that during the current U.S. mpox 
outbreak, sexual transmission or close skin-to-skin contact with 
a person with suspected or confirmed mpox is the predominant 
mode of transmission. However, other transmission modes, 
including household transmission, were reported.

The household mpox cluster described in this report involv-
ing three transmission events and possible transmission via 
contaminated household objects and surfaces (5,6) underscores 
the need for public health agencies to consider outreach and 
mpox transmission prevention education for patients in house-
hold settings (7,8). Messaging for uninfected persons sharing 
or visiting a living space where a person with mpox resides 
should consider emphasizing maintenance of adequate hand 
hygiene; adhering to home cleaning and disinfection guide-
lines; and avoiding touching potentially contaminated surfaces 
or sharing personal items including bedding, clothing, towels, 
or utensils. Vaccination against mpox is also recommended for 

persons who have been exposed to mpox or those who are at 
increased risk for MPXV infection (9).

For patients without a known exposure to a person with 
mpox, a variety of activities and interactions with others was 
reported; however, it was not possible to determine the likely 
source of infection for most of them. Several of these patients 
reported close contact with one or more persons who might 
have had an unrecognized or undisclosed case of mpox at the 
time of the contact. Mpox can be transmitted before symptoms 
become apparent (10). Persons who have had close contact with 
a person with mpox should monitor themselves for symptoms 
for 21 days from the date of their last exposure, be vaccinated 
against mpox as soon as possible after the exposure, and seek 
immediate attention from a health care provider if they develop 
a new or unexplained rash or other symptoms of mpox (9). 

Similar to patients identified in other studies (1–4), patients 
in this study were disproportionately Black and Hispanic. In 
addition, approximately one quarter of patients were unem-
ployed, and more than one in 10 were not securely housed. 
Deploying JYNNEOS vaccine and focusing outreach and 
education to communities disproportionately affected by 
mpox should be prioritized to minimize health disparities. 
Coordinating with health departments, community-based 
organizations, and other partners can help achieve health equity 
in the current mpox outbreak.
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Summary

What is already known about this topic?

During the 2022 U.S. mpox outbreak, approximately 30% of 
mpox patients had missing exposure data or no reported 
male-to-male sexual contact (MMSC).

What is added by this report?

Among 52 mpox patients who did not report MMSC from six 
jurisdictions, 14 (27%) had a known exposure to a person with 
mpox; these exposures included sexual activity (eight) and 
household contact (six). Among 38 (73%) patients with no 
known exposure to a person with mpox, behaviors preceding 
illness included sexual activity (17; 45%), close face-to-face 
contact (14; 37%), attending large social gatherings (11; 29%), 
and being in occupational settings (10; 26%).

What are the implications for public health practice?

Although a small proportion of mpox patients did not report 
MMSC, possible mpox exposures among these patients 
involved exposures or other behaviors known to potentially 
transmit Monkeypox virus, including sexual activity (other than 
MMSC) or other close skin-to-skin contact.

Limitations

The findings in this report are subject to at least three limi-
tations. First, all exposure data are self-reported and might be 
subject to recall and social desirability biases. Second, data 
included in this analysis are from six jurisdictions and might 
not be representative of other jurisdictions. Finally, the small 
sample size and high level of missingness for some variables 
might limit generalizability and highlight the need for further 
investigation of possible exposures among mpox patients who 
did not report recent sexual activity or close intimate contact.

Implications for Public Health Practice

Although a small proportion of mpox patients did not 
report MMSC, possible mpox exposures among these patients 
involved exposures or other behaviors known to potentially 
transmit MPXV, including sexual activity (other than MMSC) 
or other close skin-to-skin contact. 
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