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ABSTRACT

Inhaled nitrites are gaining popularity among Asian men who have sex with men (MSM). This review
aimed to summarize the current evidence on the prevalence and correlates of inhaled nitrite use among
Asian MSM. Besides, the knowledge, perception, and sexual behaviors of nitrite users among MSM were
also discussed. Most of the studies on nitrite use among Asian MSM were conducted in major cities of
China, with sporadic studies in Japan and Malaysia. The literature showed that inhaled nitrites were one
of the most commonly used recreational drugs among Asian MSM. Younger and educated MSM with dis-
posable income were more likely to use inhaled nitrites. MSM used nitrites to enhance sexual pleasure, but
most were not sure about their side-effects. Some studies indicated that MSM had low barriers to obtain
the substance through various sources. Inhaled nitrites use had been associated with risky sexual behav-
iors, such as unprotected anal intercourse and multiple sex partners. The use of inhaled nitrites was linked
with a higher risk for the infection of HIV and sexually transmitted diseases (STDs). In conclusion, the use
of inhaled nitrites among Asian MSM is a serious health concern and demands innovative approaches to
address this problem.
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INTRODUCTION . . e
regulation by the authority, butyl nitrite, isobutyl

Inhaled nitrites were traditionally used for
the management of angina. The street name “pop-
pers” refers to the crushing sound of glass cap-
sules containing the drugs. Amyl nitrite is the first
inhaled nitrite introduced in the market. Following

nitrite, and isopropyl nitrite started to proliferate in
the market. Pharmacologically, inhaled nitrites are
rapid, short-acting potent vasodilators, which pro-
duce a warm sensation and facial flushing, or “rush”
to the users. This effect is sought after by users to
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intensify sexual orgasm. Nitrites also relax the
smooth muscle of the anal sphincter, which facili-
tates anal intercourse, thus are popular among men
who have sex with men (MSM).!

Inhaled nitrites have a short duration of action,
leading to the false perception that they are safe.
In reality, they can induce temporary hypotension,
reflex tachycardia, dizziness, and syncope.' Inhaled
nitrites are contraindicated in individuals with hypo-
tensive diseases, glaucoma, and glucose-6-phospha-
tase dehydrogenase deficiency (with the potential to
cause hemolytic anemia).>* They may potentiate the
effects of phosphodiesterase-5 inhibitors like silde-
nafil, causing severe hypotension.* Inhaled nitrites
can also cause allergic contact dermatitis.*® Some
studies suggested that inhaled nitrites were asso-
ciated with cancers, but the evidence is debatable.’
Given its oxidative potential, large doses of inhaled
nitrite may cause methemoglobinemia, leading to
tissue hypoxia and death.® Neurological studies in
animals also reported that alkyl nitrites were addi-
tive and could impair memory, learning, and motor
functions.”!°

Epidemiological studies on the use of inhaled
nitrites started in the 1970s in the United States."
Several recent epidemiological studies revealed that
inhaled nitrites remain as a popular recreational
substance of abuse among MSM in North America
and Europe.”’® The prevalence of recreational
nitrite use was reported to be 46% among Parisian
MSM.*16 Studies in the United States and European
countries demonstrated that inhaled nitrite use was
associated with risky sexual behaviors, such as sero-
discordant condomless anal sex, concomitant sub-
stance use during sex, multiple casual sex partners,
and visiting sex-focused venues.'*'>720 Besides,
inhaled nitrite use was a strong predictor of HIV
and sexually transmitted disease (STD) infection in
these populations. 32!

Literature reporting the use of inhaled nitrites
among Asian MSM communities appeared in the
1990s.22 Asian MSM may be less knowledgeable
on the adverse side effects of inhaled nitrites due

to the conservative attitude of most Asian countries
towards the gay community, which renders them
more vulnerable to the dangers of nitrite abuse.
Throughout the years, more studies on the use of
poppers among Asian MSM have been reported.
This paper aims to provide a comprehensive view of
the use of poppers among Asian MSM. The infor-
mation obtained will be critical in planning strate-
gies to educate Asian MSM on the use of inhaled
nitrites.

Literature Search

A literature search was performed using the
keywords “nitrites OR poppers OR rush” AND
“MSM” with Pubmed and Scopus database from
the inception of databases to December 2019
(Figure 1). Original research studies written in
English or Mandarin, reporting the prevalence
and predictors of nitrites use among Asian MSM
were included. Articles written in other languages,
review/conference abstract/book chapters, as well
as studies that did not distinguish the use of nitrites
with other recreational drugs were excluded. A total
of 26 articles that fulfilled the criteria were identi-
fied and included in this review (Table 1).

Study Design and Subjects

Of all the studies included, three were pro-
spective studies* %
tional studies.?>?6-%¢ The prospective studies aimed
to investigate the link between inhaled nitrite use
and HIV/STD infection among MSM. A prospective
study by Yun et al.¥’ was excluded because the cohort
is the same as that studied by Chu et al.?® An inter-
vention study aiming to determine the effectiveness
of education and behavior intervention to encourage
protective anal intercourse among subjects with a
high proportion of inhaled nitrite users was found.*®
The Asian MSM populations studied include those
living in the United States,” Japan,’* Malaysia,*
and major cities in Mainland China,?2527-31.33-4648
Both the general MSM population and sex workers
at night clubs (money boys) have been studied. Data

while the rest were cross-sec-
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Pubmed: 148
Scopus: 161

Duplicate removed: 134

Record screened: 175

Excluded based on criteria
Article type: 5
Irreverent topic: 15
Non-Asian population: 118

Full text screened: 37

Do not report the use of inhaled nitrates
separately11

Article included: 26

FIGURE 1 Flow chart of article selection.

collection of the studies were performed through
internet-based surveys, face-to-face interviews, and
a mixture of both techniques. Since homosexuality
is a taboo in most Asian countries, most of the sub-
jects were recruited using snowball sampling or peer
referral. In a Japanese study, subjects were recruited
through gay websites, magazines, and internet email
listing.?® A study in Hunan China recruited subjects
through gay dating websites and most of the sub-
jects were money boys.* Recruitment at HIV/STD
testing and consultation facilities, gay-oriented ven-
ues (bar, night club, tea bar, sauna, and bath) were
performed‘25,28,30,31,35,40,43,44

Prevalence of inhaled nitrite use

Inhaled nitrites were the most commonly used
recreational drugs among MSM in many major cities
of China.?73!36.374144 Among 3830 MSM in six major
cities (Kunming, Jinan, Changsha, Zhengzhou,
Nanjing, and Shanghai) of China, 28% reported the
use of at least one type of substance, of which 26.5%
used inhaled nitrites, followed by ecstasy (2.8%) and
ice (2.5%).%° Similarly, in a nationwide online survey
in China (n = 1142), 77.3% of MSM studied reported

the use of recreational drugs in their lifetime, of
which 21.3% used inhaled nitrites, 2.4% used crys-
tal meth, and 1.0% used ecstasy.* In a recent nation-
wide study in China involving 16 cities (n = 3135),
96.3% of the MSM who used synthetic tried inhaled
nitrites in their lifetime.** Inhaled nitrites were
also the most common recreational substance used
among money boys in Changsha, a highly devel-
oped entertainment city in China, whereby 36.6%
of the substance users reported ever use in the last 3
months of the survey.’® Researchers suggested that
the low cost of inhaled nitrites and high accessibility
through online market and adult stores contributed
to the prevalent use of inhaled nitrites in China.?*’
The status of inhaled nitrite in China is ambigu-
ous compared to other substances that are outright
illicit.>**” A higher tolerance towards homosexual-
ity in major cities of China might also drive higher
usage of nitrite inhalants.*

In Japan, Hidaka et al.?® indicated that amyl
nitrites (63.2%) were the most commonly used
substances among 2062 MSM studied, followed
by 5-methoxy-diisopropyltryptamine (9.3%) and
marijuana (5.7%). The researchers suggested that
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the highest usage was attributable to the efficacy
of inhaled nitrites, a false sense of security among
the users due to the ambiguous legal status of the
drugs, and false perception of their medical safety.*
An online study in Malaysia (n = 1235) reported
that 6.5% of the MSM acknowledged taking inhaled
nitrites before sex. The usage was lower compared
to ecstasy (10.8%), medication for erectile dys-
function (9.1%), and crystal meth (7%).**> Among
Asian and Pacific Islander MSM in San Francisco,
USA (n = 496), the usage of inhalant nitrites (11%)
ranked below ecstasy (19%) and marijuana (14%).2
However, this study excluded non-English speakers
who did not visit gay venues.

Overall, inhaled nitrites were the most common
recreational substance used among Asian MSM, but
in the Western countries, they ranked behind mari-
juana.”** Bias in the reporting of the prevalence of
inhaled nitrite use is possible since substance use
and homosexuality are still a taboo in Asian coun-
tries. In general, social desirability bias may prevent
the subjects from disclosing the use of substances
truthfully. Due to the illegal status of other sub-
stances, the over-representation of nitrites in the
substance used by Asian MSM cannot be neglected.
The difference in “recent use” and “lifetime use”
has also influenced the prevalence values.

Correlates of inhaled nitrite use

The use of inhaled nitrites was more prevalent
among younger MSM. Multiple studies of cities
in China reported that younger age was associ-
ated with increased inhaled nitrite use.?*2>28-374243
Specifically, Zhang et al.* reported that more MSM
in Beijing aged 18-34 years were users compared to
35-75 years. Other studies reported that more MSM
nitrite users belonged to the age group of <25 years
or <30 years compared to other age groups.?-® This
was in line with the general age trend of MSM sub-
stance users (including nitrites) in China.?®>! The
study in Japan indicated that significantly more
MSM aged 30-39 years were users compared to
those aged 14-19 years.?

Inhaled nitrite use was also associated with a
higher education level in most of the studies.?>8-33:3742
A study in Beijing, China (n = 576), reported that
MSM with a postgraduate degree were more likely
to use inhaled nitrites compared to those with senior
high school education.”* Whereas in Nanjing, China
(n = 1721), MSM with at least a high school edu-
cation were more likely to be users.** Younger age
and better education levels may imply better tech-
nical ability to source inhaled nitrites through the
internet.?® In contrast, the trend of overall substance
use (including inhaled nitrites) with respect to edu-
cation level was more heterogeneous, whereby it
was linked with a higher®** or lower education
level.**' Two studies highlighted that increased
income was associated with inhaled nitrite or sub-
stance (inclusive of nitrites) use among MSM.?5-3¢
Zhang et al.*® also reported that poppers users were
more likely to be corporate workers. Overall, these
studies suggest that young professional population
with disposable income are more likely to engage in
inhaled nitrite use.

Major cities in China with a large immigrant
population also reported high inhaled nitrite use. In
Beijing, the capital of China, the MSM population
was suggested to be more educated, internet-savvy,
and had a higher income, thus was technically and
financially capable of sourcing inhaled nitrites.? In
Shenzhen, China, substance use (including nitrites)
among MSM was associated with the immigrant
population of the city, whereby the non-Han MSM
population was 2.5 times more likely to use the
substance.”” In Shenyang, China, immigrants from
other cities were two times more likely to be inhaled
nitrate users.”

Besides, studies identified that inhaled nitrites
were commonly used together with other substances.
Alcohol use before sex was associated positively
with inhaled nitrite use among 3588 Beijing MSM.¥’
Similarly, a two-city study (Beijing and Nanning,
n = 1721) reported that alcohol use was related to
nitrites use.* The concurrent use of substances like
alcohol with inhaled nitrites may preclude a rational
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judgment of the users, leading to high-risk behavior
during intercourse.

A study among money boys in Hunan reported
that having a wider social network was a risk factor
of substance use (including inhaled nitrites).*® The
researchers hypothesized that a wide social network
indicated higher exposure to negative elements
from friends and higher peer pressure to use inhaled
nitrites.*

Knowledge and perception of users
towards inhaled nitrites

A study by Zhang et al.** (n=500) in Tianjin
reported that 60% of MSM learned about inhaled
nitrites after 2011. This observation implies that the
proliferation of inhaled nitrites in China is rather
recent compared to Japan and the West. The study
also identified that the internet was the most import-
ant source of knowledge on nitrites (55%), fol-
lowed by homosexual partners (38.8%) and friends
(36.9%).*° Peers played a critical part in the propa-
gation of nitrite use among MSM because 49.4% of
the surveyees had introduced the substances to their
friends.** Alarmingly, 55.4% of MSM did not know
whether inhaled nitrites had side effects, whereas
42.2% were familiar with the side effects of nitrites,
such as dizziness, severe palpitations, shortness of
breath, blurred vision, erectile dysfunction, con-
fusion, tinnitus, and vomiting.** Reasons to use
nitrites as indicated by subjects included increas-
ing sexual pleasure (67.4%), requested by partners
(63.7%), reducing pain during sex (33.7%), as sexual
stimulus (17.1%), and drug dependence (14.0%).%°
The subjects sourced inhaled nitrites through online
shops (69.5%), friends (35.8%), overseas (7.4%), and
adult stores (3.2%).%

Onperception, 36% of MSM in Beijing (n=400)
reported increased sexual pleasure after the use of
inhaled nitrites.?® Similarly, in another study by
Wang et al.* in Beijing (n = 576), 50-56.4% of MSM
nitrite users perceived some forms of sexual bene-
fits after using nitrites. Only 29.6% indicated that
it helped to maintain the erection.*> On perceived

severity of nitrites, 70% believed long-term use
could cause harm to their body. Another 6.2-15.7%
mentioned a low barrier to obtain inhaled nitrites.*
In addition, 60.3 and 54.7% of MSM revealed that
their male sexual partners and peers asked them to
use nitrites, and less than half (44.3—-45.6%) per-
ceived that they could refuse when being asked.®

Overall, a significant proportion of MSM did not
know about the side effects of inhaled nitrites. Apart
from sexual pleasure, many of them were motivated
by their partners or peers to use nitrites and they
could not refuse the offer. Previous studies did not
further investigate the reasons for this, but loneliness
and fear of rejection/exclusion may play a role.

Sexual behaviors of nitrites users

Inhaled nitrites were commonly used by MSM
who are receptive or versatile.”*# A study among
MSM in Changsha (n = 625) demonstrated that
receptive partners were three times, and those who
were versatile were 3.6 times more likely to use
inhaled nitrites compared to insertive partners.
This observation may be related to the pharmaco-
logical action of inhaled nitrites, which relax the
anal sphincter and results in reduced pain during
anal intercourse.

Inhaled nitrites have also been associated
with risky sexual behavior, for instance, unpro-
tected sexual intercourse.’”¥*48 Specifically, it had
been linked to unprotected receptive intercourse
rather than unprotected insertive intercourse.’
Considering the duration of action for nitrites is
short, they may not impair the judgment of users
significantly. Therefore, inhaled nitrites use may
be an indicator of risky sexual behavior and con-
comitant substance use rather than the cause.
Correspondingly, nitrites users were more likely
to have multiple sex partners,>>33373%42
partners,*®* be involved in group sex.??44 Ag
nitrite users were likely to be internet savvy, they
were prone to find sexual partners through the inter-
net or mobile applications.? 228373943 Nitrite users
also identified their sexual partners in gay baths and

casual sex
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bars.** The users were also less likely to mention
their HIV serostatus to their male sex partners or to
ask the HIV status of their sexual partners.?

Concerning involvement in commercial sex,
some studies identified that it was linked with inhaled
nitrite use?**! but others did not.*” The type of com-
mercial sex might influence the pattern of drug use.
Yang et al.*® suggested that money boys in Hunan
province, China, who serviced in gay clubs used
soft drugs (including inhaled nitrites) while street
sex workers used hard drugs more commonly. The
money boys indicated that the request of clients and
the need to approach clients without emotional con-
nection were reasons for substance use.* In a study
conducted in Shenzhen, China, 26.3% of the sur-
veyed MSM were money boys, but the prevalence of
substance use was surprisingly low (2.9%) compared
to the general MSM population (16.1%).* This might
be due to a higher perceived risk in this population.*

Some studies demonstrated inhaled nitrite
users were more likely to be diagnosed with
HIV, syphilis, human papillomavirus, and other
STDs.23-25:27:2837.3941-43.46 T g prospective study in
Shenyang (n = 475), MSM subjects who indicated
ever use of inhaled nitrites had a higher rate of syph-
ilis and HIV infection after 2 years.”* Again, this
may be an indicator of users’ risky sexual behavior.
Researchers highlighted that nitrite users might be
more knowledgeable about HIV and more likely
to go for HIV testing.”>** This might be related
to their higher perception of the susceptibility of
HIV among nitrites users due to their risky sex-
ual behaviors. This observation has been reported
by other studies in the West, whereby nitrite users
were more likely to use pre-exposure prophylaxis
to prevent HIV infection.!° A study suggested that
repeated testing could create a false sense of safety,
leading to risky sexual behaviors.?

Perspectives

The literature search revealed that studies on
the use of inhaled nitrites among the Asian pop-
ulation are very limited. Most of the studies were

performed in Chinese cities and sporadic studies in
Japan and Malaysia were found. Because of this lim-
itation, the readers should be cautious that these spo-
radic studies should not be generalized to represent
the whole country. We do not exclude the possibility
that literature published in non-indexed local jour-
nals or other languages may be overlooked. The lack
of studies may also stem from the fact that homosex-
uality and substance use remains a taboo subject in
conservative Asian societies. Social stigma and dis-
crimination could result in the isolation of MSM and
the homosexual population. Previous studies also
reported that internalized homophobia due to societal
discrimination could lead to substance use and risky
sexual behaviors.”*> Thus, substances to enhance
sexual experience may provide a temporary escape
for these populations. The fear of rejection makes
turning down offers to use substances before sex a
challenge.*® Anti-discrimination education towards
homosexuality, promoted by either government and
nongovernmental organizations, could reduce stig-
matization and risky health behaviors among MSM.

Proper legislation on the development, produc-
tion, distribution, sales, and possession of inhaled
nitrites may be a straightforward approach to deal
with the abuse of this substance. However, the expe-
rience of regulating inhaled nitrites in the United
States revealed that manufacturers would always
adopt innovative approaches to circumvent any new
rules as long as there is a demand for similar sub-
stances. Following the outlaw of amyl nitrites and
alkyl nitrites, similar products were now sold in the
disguise of performed and tape cleaners.!

Hence, it is important to educate Asian MSM,
who are recently introduced to inhaled nitrites, regard-
ing the safety and adverse side effects of this substance.
However, it is impossible to depend on governments
that are generally unfriendly to homosexuality and
MSM on this task. Local nongovernment organiza-
tions with a concern about health issues among MSM
should take an active part in this regard. Since nitrite
users tend to be younger and internet savvy, creative
social marketing via mobile apps, and the internet

J Mens Health Vol 16(3):e109—e127; 23 September 2020
This article is distributed under the terms of the Creative Commons Attribution-Non
Commercial 4.0 International License. ©2020 Kok-Yong Chin

e123



Recreational inhaled nitrite use among Asian men who have sex with men

may be a viable method to engage and educate this
population about inhaled nitrites. Community and
peer-lead intervention programs may be beneficial to
MSM substance users who felt isolated.>

CONCLUSIONS

The current review demonstrated that inhaled
nitrites are one of the most popular recreational sub-
stances in the Asian region, at least among major
cities in China, since its emergence and it is pop-
ular among young MSM with high accessibility
to the internet. A substantial proportion of MSM
is not aware of the adverse side effects of inhaled
nitrites, which might lead to numerous health issues
in the long run. Nevertheless, more research on
nitrites use in Asian countries with diverse cul-
tural backgrounds is needed. Inhaled nitrite use is
also reflective of risky sexual behavior and predicts
HIV seroconversion and STD infection. The hidden
nature of MSM in Asian societies demands innova-
tive methods to address this problem.
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