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Abstract
Background Drug users are regarded as a high-risk population of HIV infection. Non-occupational post-exposure prophylaxis (nPEP) is internationally regarded
as an effective biomedical prevention against HIV but still a small-scale pilot project in China at present. The aim of this study was to understand drug users’
perceptions, demands and suggestions for nPEP service in China.
Methods Nineteen eligible drug users were recruited in this qualitative study. Semi-structured in-depth interviews were conducted by trained interviewers. All of
the interviews were audio-taped, transcribed verbatim and analyzed using thematic framework analysis.
Results Most of participants had not heard of nPEP and none of them had used this service. After being informed basic knowledge of nPEP, about half of the
participants reported willingness to use it. The facilitators included scare of HIV infection and regarding nPEP as a remedial measure in emergency. The
barriers included low willingness for fatigue and lethargy after taking drugs, high price and side effects of nPEP medication, long course of nPEP treatment,
and fear of privacy disclosure. Most of the participants thought the availability of nPEP would not increase the occurrence of unprotected intercourse and
supported the routinization of nPEP services. Most participants chose social media for nPEP propaganda and pharmacies for providing nPEP.
Conclusions It is imperative to strengthen propaganda and education of nPEP among drug users, and to encourage them to proactively use nPEP after
exposure. Price regulation, side effect management and privacy protection need to be managed well when nPEP is routinized.

Background
Illicit drug use is recognized as a contributor to the disease burden worldwide [1]. It was estimated in 2016 that more than a quarter of billion people worldwide
had used illicit drugs at least once in the previous year [2]. The number of newly HIV-infected injection drug users increased from 114,000 in 2011 to 152,000
in 2015, and it was estimated in 2016 that the prevalence of HIV among injection drug users worldwide was 11.8% [2]. Special attention should also be paid to
the prevalence of club drugs that have been gradually increasing in many parts of the world over the past two decades [3]. The term “club drugs” refers to a
category of drugs with a connection to clubs, “raves” or dance parties (e.g., methamphetamine, ketamine, Magu pills and ecstasy) [4]. In China, club drugs are
commonly called new-type drugs for the reason that they are relatively new compared to “traditional drugs” (e.g., heroin, marijuana) [5]. In this study, the drug
users were defined as people who used “traditional drugs” and/or the new-type drugs by any means including injection.
Post-exposure prophylaxis (PEP) is the use of antiretroviral (ARV) drugs within 72 hours of exposure to HIV in order to prevent infection. PEP includes
counseling, first aid care, HIV testing and administration of a 28-day course of ARV drugs with follow-up care [6]. PEP was first used for occupational exposure
of HIV in the late 1980’s, then gradually extended to non-occupational post-exposure prophylaxis (nPEP) including after risky injection drug use and sexual
contact [7]. The World Health Organization guidelines for PEP were first recommended in 2014 for all populations in both occupational and non-occupational
exposures [8]. At present, nPEP service has been gradually routinized in many regions of the world. The guidelines of PEP in many countries (e.g., USA, UK and
Belgian) have been issued for years and updated recently [9–11].
In China, needle sharing among injection drug users had declined dramatically in recent years with the efforts of national harm reduction programs, but the
rapid emergence of new-type drugs brought a new challenge [12]. As of the end of 2018, there were about 2,404,000 drug users nationwide, decreasing by
5.8% year-on-year, and 56.1% of whom were methamphetamine abusers [13]. Studies have shown that the use of new-type drugs could increase the risk of HIV
infection and transmission by encouraging high-risk sexual behaviors [14, 15]. There were 849,602 reported cases of people living with HIV/AIDS (PLWH) in
China by the third quarter of 2018 [16]. The percentage of new HIV infection through injection drug use decreased from 13% in 2012 to 2.4% in 2018, while the
percentage of new infection through sexual transmission (including both homosexual transmission and heterosexual transmission) increased from 79.5% in
2012 to 93.8% in 2018 [16, 17]. PEP has been widely used for occupational protection against HIV, while nPEP is just piloted in a small scale in China. Up to
date, few study concentrated on nPEP in China. A study in Guangxi Province reported that among 344 men who have sex with men (MSM), 22.1% had heard
of nPEP and 60.2% had expressed demands for nPEP [18]. Another study in Jinan surveyed 171 men receiving nPEP found no HIV conversion due to nPEP
[19].
Few studies focused on the subgroup of drug users to explore their views about nPEP before the routinization of this service. The goal of this study was
therefore to understand drug users’ perceptions, demands and suggestions for this specific nPEP service in China through qualitative in-depth interviews. This
study will provide the insiders’ view about nPEP use from the perspective of drug users, a key population for HIV prevention, and therefore facilitate the
development of nPEP guideline and routinization of the services in China and worldwide.

Methods
The qualitative study was conducted in Qingdao and Shanghai, two major coastal cities of China in August 2018. In the past decade, drug trafficking and
abusing were pretty common in Qingdao which is known as a distribution center for drugs from Japan, South Korea and Russia [20]. Similarly, club drugs
abuse is prevalent in Shanghai, a municipality with developed entertainment industry. A study in Shanghai reported that 67.8% of 276 club drug users had
unprotected sex [5]. In this study, convenience sampling was used to recruit 10 drug users through referral from local community-based organizations (CBOs)
and local Centers for Disease Control and Prevention (CDC). Eligible participants should: (1) reach 18 years old or above; (2) live in the study area for at least 3
months; (3) have formerly taken or been taking illicit drugs; (4) be HIV-negative or unknown of HIV status; and (5) provide informed consent and voluntarily
participate in the survey. The exclusion criteria included: (1) self-reported HIV-positive; (2) suffering from mental health diseases or conscious impairment.
In-depth interviews (IDI) were arranged in a private room in the local CDC or CBO. The interviews were conducted by trained interviewers using mandarin
Chinese after the written informed consents were provided. The participants were assured of confidentiality, privacy protection (e.g., use of pseudonyms), and
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their rights to refuse to answer any questions or withdraw at any stage without prejudice. A semi-structured interview guide was developed according to a
review of the literature, and collected information about drug use behaviors and related high-risk sexual behaviors, knowledge and experiences of nPEP,
demands for nPEP and associated factors, potential impacts of nPEP on high-risk behaviors and perceptions of nPEP routinization. Each IDI lasted
approximately 40–50 minutes. After completing the interview, each participant was compensated 200 RMB for time spent and transportation costs.
All of the interviews were audio-taped, transcribed verbatim in Chinese and analyzed using thematic framework analysis [21]. The major steps of data analysis
were as follows. First we read the transcripts carefully to gain a comprehensive understanding in order to list key ideas and recurrent themes related to
perceptions, demands and suggestions for nPEP services. Next, a thematic framework that identified all the key issues, concepts, and themes by which the
data can be examined and referenced was developed to guide the coding process. A thematic framework was developed according to interview purposes and
interview guide, which mainly includes perceptions of nPEP (knowledge and experiences), demands for nPEP (facilitators and barriers) and suggestions for
nPEP (routinization, institutions and price). Then this framework was applied to code every transcript using ATLAS.ti 5.0. Afterwards, by inductive reasoning,
we identified participants’ perceptions of nPEP, factors prohibiting and facilitating their demand for nPEP, and suggestions for nPEP services. Furthermore,
accompanying quotes and related themes were clustered and synthesized. Finally, we translated the relevant quotes into English.
The study was approved by the Ethical Review Committee (ERC) of Public Health in Shandong University.

Results
Socio-demographic characteristics
A total of 19 eligible participants were recruited, including 10 in Shanghai and 9 in Qingdao. The socio-demographic characteristics of the participants were
shown in Table 1. Among the participants, 42.1% were aged 30 and below, and 26.3% were aged 50 and above. Fourteen participants were males and 5 were
females. Most of them (84.2%) were employed with different monthly income. The majority of participants (63.2%) had never married.

Table 1 Socio-demographic characteristics of in-depth interview participants (N=19)
Characteristics

Number (%)

Age
30 and below

8 (42.1)

31-49

6 (31.6)

50 and above

5 (26.3)

Gender
Male

14 (73.7)

Female

5 (26.3)

Education
High school and below

9 (47.4)

College and above

10 (52.6)

Occupation
Employed

16 (84.2)

Unemployed

3 (15.8)

Monthly income (RMB)
Less than 5000

11 (57.9)

5000 or more

8 (42.1)

Marital Status
Married

4 (21.1)

Divorced

3 (15.8)

Never married

12 (63.2)

Awareness and perceptions of nPEP services
Most (17/19) participants reported never hearing of nPEP. Two participants had a rough look on the Internet or heard of it in the pharmacy. However, neither of
them had clear knowledge about nPEP or how to get access to nPEP services. None of the participants had any experience of using nPEP.
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“I have heard of it (nPEP) in the pharmacy. They said the medication was expensive. I did not try to know more about it.” (27-year-old, QD09)
Demands for nPEP service and associated factors
After being briefly introduced the basic knowledge and effectiveness of nPEP in HIV prevention and intervention, half of the participants reported no demand
for the nPEP services. Multiple barriers to using nPEP services were reported. In many cases, participants did not think of obtaining nPEP within the
recommended time limit because they would be strung out on drugs for a few days. Besides, the nPEP medication was not always available in the local
hospitals. The participants would have to get medication from other institutions in case of exposure, where could be too far to reach.

“I cannot remember such a thing (nPEP) within 72 hours at all. Someone just like me will choose to sleep for a day or one and a half days after taking drugs.
Some others with violent temper are impossible to keep calm. The staying power of drugs is too strong for me to keep in mind in taking medications (nPEP).
The medications are not available in the hospitals. I have to find institutions even if keeping conscious. I would not like to buy medications in this case.” (24year-old, QD05)
Second, some participants reported that they couldn’t bear the cost of nPEP services, especially for those participants who relied on basic living allowance.
Nevertheless, some participants claimed that they would seek nPEP at any cost if exposed to HIV.

“The biggest barrier (for using nPEP) is the high price which may not be accepted by most people. Only people with high-income may afford it. ”(57-year-old,
SH04)
“I can accept the price. I have to weigh the pros and cons. What should I do if I get AIDS? I may lose my job. I just spend money to protect myself.” (27-year-old,
QD09)
Third, side effects of nPEP might be another concern. Many participants worried about continued weight loss, headaches and other specific symptoms during
treatment. They were reluctant to accept nPEP if the side effects are too severe.

“I worry about (the side effects). I spend a lot of money tidying up my appearance, so it’s better to have no side effects such as falling out hair, skin rash and
so on.” (23-year-old, QD06)
“It’s all right to avoid (unprotected sex) and insist on taking medicines for one month. I worry about the side effects of the medicine because I have a history of
allergy. I am allergic to something and afraid of being reactive (to nPEP medicines).” (24-year-old, QD01)
The fourth barrier is the difficulty of adherence to the whole course of nPEP. Some participants indicated that a 28-day course of nPEP was too long for them
to keep compliance. For one thing, they had difficulties in persistently taking medications every day. For example, it was inconvenient for them to explain to
friends and colleagues about why they take medications every day. For another, some participants thought that some peers may have unprotected sex again
within the course of taking nPEP medications.

“We truly care about the side effects of nPEP medications. For example, the side effects of medicines for cold are significant such as marasmus, fatigue or
brain symptoms. For instance, you will feel sleepy and fatigued after taking nPEP medications. It is reasonable to explain to friends as catching a cold but
illogical to maintain this condition for 28 days, the impact of which is huge. For one thing it is on account of occupation, for another the colleagues will
suspect.” (24-year-old, QD05)
“Yes. It is extremely troublesome. Just think normally, I suppose people definitely (have sex) more than once in a month. However, it is very likely for people to
have sex again during the course of taking nPEP medications.” (24-year-old, QD01)
Fifth, fear of privacy disclosure was another barrier of seeking nPEP. One participant explicitly pointed out that confidential information was easily leaked in
the hospitals owing to case registration system, doctors’ incautions and disordered environment of the hospitals.

“But this sort of thing (AIDS) is disgraceful and confidential. For example, I worry about such a thing (AIDS) after sexual behavior and go to a hospital for
checkup. If there are a lot of patients around, I will feel humiliated when the doctors don’t hear me and asked me ‘what’ loudly. If I am tested HIV-positive and
the doctors continually repeat, you will feel embarrassed. In this regard, a separated and private institution instead of a hospital is more suitable for this thing
(nPEP).” (24-year-old, QD05)
Last, some participants reported that they had a regular sexual life and used condoms consistently during sexual intercourses, which justified their no demand
for nPEP

“I think every aspect of my life is stable, especially in sexual life. It seems that I have no demand of it (nPEP) now.” (51-year-old, SH06)
For participants who reported willingness to use nPEP, facilitators included (1) perceiving serious consequences of HIV infection and (2) using nPEP as a
remedial measure in emergency.

“Maybe I need it (nPEP). The particular reason is that I am also afraid of getting AIDS. It sounds terrible if someone get AIDS.” (57-year-old, SH04)
“(The nPEP service) is better than nothing. At least there is a way to remedy. It’s not half bad to know that nPEP medicine can reduce the risk of HIV infection
when I cannot control myself.” (23-year-old, QD07)
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Potential impacts of nPEP service on high-risk sexual behaviors
Most of participants reported the availability of nPEP services would not lead to an increase of their practices of unprotected sexual intercourse because they
understood that nPEP medications may not absolutely protect them from getting HIV infection and there are potential side effects of the medications.
Meanwhile, four participants thought their high-risk sexual behaviors might slightly increase with the initiation of nPEP services.

“I think I'll be careful. You can't tell immediately if someone has AIDS. It's too late to know a year or two later, so it seems better to be cautious beforehand. So I
don't think (the nPEP service) is going to affect my sexual behavior, and it's going to be a protective measure.” (23-year-old, QD07)
“I don't want to be more unscrupulous, but to indulge myself a little. For example, there used to be a lot of things I couldn't do, but now I'm wearing a suit of
armor.” (50-year-old, SH02)
Suggestions for nPEP service
Most (15/19) participants thought it was necessary to routinize nPEP services among drug users. Whereas two participants held the opposite attitudes who
thought drug users never mind their own health condition.

“I definitely think the routinization of nPEP is necessary. At least the service will help me to prevent HIV infection ahead of time. I did not know the service in
detail before.” (27-year-old, QD09)
“There is no need to routinize (nPEP). Drug users care nothing if they have been taking drugs. Because they are clear that taking drugs is by no means a right
thing, still they do so. They are indifferent to other things.” (23-year-old, QD06)
For those who supported the routinization of nPEP, social media was cited as the most popular form of advocacy, followed by face-to-face outreach by
healthcare professionals or local CBO community groups. Other forms of publicity include posters, bill boards and lectures.

“You can routinize through the WeChat. But don’t organize group chat, just through Wechat applet. You can give a sample introduction on Internet, and let
them (drug users) spread forwardly.” (24-year-old, QD05)
With regard to the institutions providing nPEP services, 10 (52.6%) participants preferred pharmacies, which guarantee both convenience and privacy
protection. Four (21.1%) participants selected hospitals for their authoritativeness and credibility. Also, there was a suggestion of initiating nPEP services on
the Internet if possible.

“It is undoubtedly pharmacies (to get nPEP service) which are more convenient and secure. So is CDC. By comparison, it is not trustful to get medications from
friends.” (50-year-old, SH03)
In Shanghai, only two (20%) participants could afford nPEP medications. By contrast, six (66.7%) participants could bear the current cost of nPEP in Qingdao
and indicated that they attached more importance to the effect than the price. When asked the perception of cost of nPEP and affordable maximum price,
most participants thought current price is a little high and gave their reasonable range, namely 1000 to 2000 RMB. There was a suggestion that the cost of
medication should be shared in the form of allowance by the government.

“If so, I think the government should share half or a portion of cost. Then we bear the rest by ourselves.” (30-year-old, QD03)

Discussion
This study explored the drug users’ perceptions, demands and suggestions for nPEP services in China through qualitative in-depth interviews. We found
participants’ perceived barriers that were related to their no demand for nPEP services, their perceived facilitators, and their suggestions on routinization,
institutions, price of nPEP services.
Only two participants had heard of nPEP and none of them had used nPEP medications in this study, which indicated that nPEP had not been fully understood
among drug users in China. Another study targeting MSM in China in 2017 found that 22.1% of participants had heard of nPEP before their surveys [18]. By
contrast, 48.5% (272 of 500) of HIV-negative MSM had heard of nPEP in a Canadian study in 2016 [22].
Half of participants expressed no demand for nPEP after being informed of the basic knowledge of the nPEP services in this survey. Multiple barriers to using
nPEP services were reported, including low willingness for fatigue and lethargy after taking drugs, high price and side effects of nPEP medications, long
course of nPEP treatment, and fear of privacy disclosure. Participants pointed out that the feeling of fatigue and lethargy after taking drugs would last for a
few days, lowering the willingness to get nPEP. The described symptoms were in accord with a research which showed that there were four periods after taking
drugs, namely, excitement period (1–2 days or 3–5 days), fatigue period (1–3 days), melancholy period (1–3 days) and recovery period [23]. With effects of
drugs descending or eliminating, drug uses in fatigue period may lose willingness to get nPEP service due to exhaustion. Consequently, warning education and
behavioral intervention such as encouraging consistent condom use and avoiding multiple sex partners should continue to reinforce. Specifically, peer
education had been proved an effect health education model and widely used among drug users in developing countries [24]. It may be feasible that choosing
and training a small part of influential drug users in their circles on nPEP related knowledge to remind drug users of seeking nPEP in time after exposure.
Besides, pre-exposure prophylaxis (PrEP) can be considered to initiate among drug users in the future in view of proposals of some participants that hoping to
obtain medications before taking drugs when they were conscious.

Page 5/9

The high cost of nPEP medications was also one of the deterrents for seeking nPEP services. In this study, half of participants in Shanghai whose monthly
income less than 3000 RMB could not afford medication. It seemed that affordability of nPEP medications depended on income levels of participants to a
certain extent. Different from this study, a study in the United States revealed that men whose annual individual income less than $30,000 were more likely to
use nPEP compared to those with high income. However, it was noteworthy that health insurance could often cover the costs of nPEP drug in US and their
data also suggested that those with lower incomes might have difficulty in paying for nPEP without financial support [25]. It reminded us that we ought to take
the income levels of drug users in different areas into account when drafting the price of nPEP. In general, the medication price should neither be too high or
too low. Excessively high price may restrict the demand for nPEP as showed in our research. Conversely, if medication pricing is too low, it will have little
economic constraints on their nPEP use, which may encourage excess high-risk sexual behavior. Just as a behavioral economic analysis of Internet use
suggested, having free access to the Internet for young adults might encourage excessive, problematic use [26].
2526
Some participants claimed that they were not likely to accept nPEP if adverse drug reactions were intolerable. In previous studies, adverse effects were always
one of the important barriers of nPEP implement [27–30]. But in general, the side effects of ARV medication for most subjects within a short period were
relatively moderate, mainly including headache and gastrointestinal symptoms. A ten-year retrospective analysis found that 56% of participants reported side
effects starting nPEP, among them only 5% interrupted treatment [31]. Most common side effects could be found during follow-up and improved through
symptomatic treatment. The physicians should render detailed medication guidance while prescribing to alleviate patients’ unwarranted fear about side
effects of nPEP. Furthermore, an initial prescription for 3–5 days medication (commonly referred to as starter packs) with a follow-up visit could be
alternatively chose to assess medication side effects and provide additional counseling [32].
The difficulty of adherence to the whole course of nPEP was another barrier. Some participants complained that 28-day course of treatment was too long to
complete and felt inconvenient to take medicine every day. The problem of adherence was also demonstrated in several studies [29, 33, 34]. A study in
Singapore found only 42% of 502 nPEP cases were adherent to nPEP [29]. One prospective observational study in Belgium recorded 66.4% had a documented
completion of 28-day course of nPEP among 1881 patients receiving nPEP [34]. Accordingly, the poor completion rates prevented patients from receiving
optimal post-exposure care. Educations on medication adherence for patients need to be attached great importance. Besides, regimen simplification can
improve inconvenience of taking medication to further raise compliance. A meta-analysis found that higher pill burden was associated with lower adherence
rates and the average adherence was modestly higher in once-daily regimens than twice-daily regimens [35]. Kahn et al. proposed some suggestions that
contributed to a higher adherence rate to nPEP, including detailed explanations of the importance of adherence, professional mental health support and
regimens with fewer medications [36].
In addition to the barriers above, concerns regarding privacy disclosure in the hospitals, which may bring about stigma and discrimination, were raised by
most participants. HIV and AIDS-related stigma and discrimination were still common in healthcare settings [37–39]. A qualitative study in France reported
that physicians’ aggressive words in face-to-face interactions could bring up negative personal experiences for subjects with ongoing follow-up for HIV
infection and PEP history [30]. Previous studies in China also suggested that HIV-related stigma and discrimination from healthcare providers could hinder the
utilization of HIV prevention and treatment [40, 41]. Addressing privacy disclosure and associated discrimination in healthcare settings is crucial to routinize
nPEP. From the perspective of medical staff providing HIV/AIDS services, systematic training of HIV-related laws and regulations (e.g., Regulations on AIDS
Prevention and Treatment in China) is imperative. From high-risk populations’ aspect, essential psychological care and social support may reduce self-stigma
and unwarranted fear.
Participants who reported demands for nPEP services were mostly due to perceiving serious consequences of HIV infection or regarding nPEP as a remedial
measure in emergency. The subjects with high risk perceptions, namely those who realized that the exposures of high-risk sexual practices were more likely to
result in HIV infection, inclined to turn to nPEP. Teo et al. found that self-perceived chances of infecting HIV and severity of the situation could facilitate nPEP
treatment [29]. The new-type drugs can act on neurons and create feelings of pleasure as central nervous system stimulants [42]. After drug users take drugs,
they can’t control themselves and are usually associated with unprotected intercourses, inconsistent condom uses and multiple sexual partners. The nPEP
service is regarded as an emergency medical response at this point.
The participants gave some suggestions on routinization, institutions and price of nPEP services in this study. Almost all the participants supported to
routinize nPEP among drug users. But it was noteworthy that our finding addressed a social concern termed “sexual risk compensation” or “risk behavior
disinhibition” which referred to phenomenon that the introduction of HIV prevention measures might introduce an overly optimism of protection among users
and increase the risk behavior in other forms [43]. Although most participants in this study thought the initiation of nPEP would not lead to an increase of
high-risk sexual behavior, we should remain cautious and further studies need to be done in China to justify the routinization. Social media (e.g., Wechat and
microbolg) was cited as the most popular form of advocacy, followed by face-to-face propaganda. Social media is a novel approach and has demonstrated
encouraging effects to improve HIV services for many key populations worldwide [44]. More than half of participants chose pharmacies as institutions
providing nPEP services mainly for convenience and confidentiality. Considering that nPEP medication must be prescribed by clinicians and risk assessment
with a series of biochemical examination needed to be done ahead of treatment, authoritative institutions (e.g., hospitals and CDC) should undertake major
responsibilities of offering nPEP, and designated pharmacies cooperating with local hospitals could alternatively act as auxiliary institutions. The current price
of nPEP is assumed to be a little high and advised to range from 1000 to 2000 RMB. It may be feasible to include nPEP medicines into medical insurance
reimbursement in the future. In Switzerland, the cost of nPEP is charged directly to patients and then partially reimbursed through medical insurance [31].
There are several limitations in this study. First of all, only a small sample of drug users was included in this study and they were limited to referral from local
CDC and CBOs. Consequently, our conclusions could not be generalized to the entire population like other exploratory studies. Second, we could not exclude
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the possibility that the participants deliberately concealed or inaccurately recalled their behavior information, which may lead to “information bias”. Third,
some participants in Shanghai had got off the drugs for several years, which might influence the willingness of turning to nPEP to a certain extent.

Conclusions
In order to reduce HIV infection in high-risk populations, it is imperative to strengthen propaganda and education of nPEP among drug users, and to encourage
proactive use of nPEP after exposure. Price regulation, side effect management and privacy protection need to be managed well when nPEP is routinized. In
addition, a guideline for nPEP use should be developed in China as soon as possible so that physicians have a standard reference while prescribing.
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