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Abstract 

Objective  To investigate the effect of the restricted access to clean needles and syringes on needle and syringe shar-
ing behavior like Human Immunodeficiency Virus (HIV) and Hepatitis C Virus (HCV) amongst the people who inject 
drugs (PWID) in Baise, Guangxi province of China, and to provide the scientific evidence for formulating public health 
policies aimed at preventing HIV transmission.

Method  Using the national unified questionnaire and plan, from 2010 to 2019, snowball sampling was conducted 
among the community drug users under sentinel surveillance in Baise City’s county districts every April to June. 
During face-to-face interviews with each participant, a structured questionnaire was used to collect demographic, 
behavioral, and venous blood for serological surveillance. All of this information was input into the HIV/AIDS Com-
prehensive Response Information Management System (CRIMS). Following China’s enforcement of the Regulation 
on Supervision and Administration of Medical Devices(hereinafter referred to as the Regulation) in June 2014, which 
limited the sale of clean needles and syringes by community pharmacies. Therefore, we divided the period from 2010 
to 2019 into from 2010 to 2015 and from 2016 to 2019. Utilizing the trends of HIV/HCV prevalences during these 
periods and taking them as indicators to measure the occurrence of needle and syringe sharing behavior. Employ-
ing the Event Study Method to verify the influence of community accessibility to needles and syringes for individu-
als of traditional drug users(TDU) on needle and syringe sharing, focusing on cumulative abnormal positive rates 
as a key metric. TDU came from the National HIV/AIDS CRIMS in 2010–2019 as the object, whose trend changes 
of annual HIV/HCV prevalences serve as a generation indicator of needle and syringe sharing. We set the period 
from 2010 to 2015 as the estimation window and from 2016 to 2019 as the event window, using the Chi-square trend 
tests to examine the changing trends in annual HIV/HCV prevalences. To construct a linear regression model based 
on the HIV/HCV prevalences from 2010 to 2015, the model was used to predict the expected prevalences from 2016 
to 2019, which were compared with the actual prevalences from 2016 to 2019 to calculate the abnormal prevalences 
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Introduction
It is estimated that there were 13.20 million PWID world-
wide in 2020, with HIV/HCV infection rates of approxi-
mately 12.70% and 39.4%, respectively [1, 2]. Needle and 
syringe sharing during drug injection not only leads to 
high HIV/HCV infection rates among PWID [3] but also 
acts as a bridge for the spread of infections across differ-
ent regions [4]. Therefore, reducing needle and syringe 
sharing behavior and the risk of HIV infection has 
become a consensus in the field of public health.

The international standard indicates that the ratio of 
explicit to implicit PWUD in the community is estimated 
to be 1:5 [5, 6], for example, in the Americas, it is esti-
mated that there were 1.48 million registered drug users 
[7], then suggesting that the actual number of drug users 
in the community could be as high as 7.41 million. The 
widespread presence of both explicit to implicit drug 
users in the community poses a significant challenge to 
achieving public health goals, particularly in preventing 
the spread of HIV. It is globally recognized that the strat-
egies for reducing needle and syringe behavior include 
the Needle and Syringe Exchange Program (NSEP), 
Methadone Maintenance Therapy  (MMT), and Com-
pulsory Treatment and Rehabilitation Services (CTRS) 
[8–11]. However, the HIV infection rate has been found 
to vary significantly across countries and regions after the 
implementation of these measures [12–14]. This suggests 
that NSEP, MMT, and CTRS may struggle to reach all 

unregistered drug users in the community [15–17], and 
also highlights the presence of overlooked factors in the 
community that contribute to needle and syringe sharing 
behavior.

The accessibility of public health services is the degree 
to which these services and intervention measures are 
obtained timely and conveniently by those in need [18–
20]. Research in other fields of public service has noticed 
that community medical services are an important factor 
that influences individual utilization behavior of medi-
cal services [18, 19]. From the perspective of the Per-
sonal Behavior Formation Theory, an individual’s spatial 
activity is also an important factor that influences the 
individual utilization behavior of medical services [21]. 
Qualitative research suggests that commercial resources 
from community pharmacies are the preferred channels 
for PWUD groups to obtain needles and syringes, due to 
the convenience in terms of distance and time. However, 
it has not been confirmed whether needle and syringe-
related behaviors are causally related to the accessibil-
ity of clean needles and syringes [22], nor whether such 
access influences the needle and syringe sharing behavior 
in the community PWUD groups from the perspective of 
individual behavior formation, potentially contributing to 
the spread of HIV.

Due to ethical concerns and the widespread, concealed 
distribution of the PWUD groups in the community, 
conducting experimental research is not feasible. In June 

and the cumulative abnormal prevalences. Robustness tests were conducted on the cumulative abnormal preva-
lences to exclude the random changes in prevalences.

Result  In the event window, The actual trend of HIV/HCV prevalences were both statistically significant from 2010 
to 2015(trend

2 = 7.479, P = 0.006 and trend
2 = 9.717, P < 0.001), but weren’t both statistically significant from 2016 

to 2019(trend
2 = 0.604, P = 0.437 and trend

2 = 0.134, P = 0.715). The Linear regression model indicates the HIV prevalence 
showed a negative correlation with time(adjusted R2 = 0.911, P < 0.001), and the HCV prevalence also exhibited a neg-
ative correlation with time from 2010 to 2015(adjusted R2 = 0.869, P < 0.001). During the event window from 2016 
to 2019, the expected HIV and HCV prevalences were as follows: for HIV, 8.24%, 5.62%, 3.01%, and 0.39%; for HCV, 
34.55%, 30.56%, 26.56%, and 22.57%. The abnormal HIV/HCV prevalences during this period were: for HIV, 3.29%, 
6.26%, 9.56%, and 7.88%; for HCV, 4.71%, 10.69%, 15.28%, and 14.35%. The cumulative abnormal HIV/HCV prevalences 
were 3.29%, 9.55%, 19.11%, 26.99% for HIV, and 4.71%, 15.40%, 30.68%, 45.03% for HCV; the robustness test results 
indicated that the changes in HIV and HCV prevalences during the event window were not random events(U = 12.371, 
P < 0.001 for both Cumulative abnormal HIV/HCV prevalence).

Conclusion  When individuals practice injecting drugs, the important factor in needle and syringe sharing 
among TDU groups is the restricted access to clean needles and syringes from the community. The community com-
mercial channel for needles and syringes should serve as a public health resource, addressing access to clean needles 
and syringes for individuals and reducing the frequency of needle and syringe sharing among community-active TDU 
groups. Public health policies aimed at preventing HIV epidemics in TDU populations should fully consider the acces-
sibility of needles and syringes for the TDU groups in the community, thereby enhancing the effectiveness of public 
health measures.

Keywords  People who inject drugs, Needle and syringe sharing, Accessibility, Individual behavior, Public health, The 
event study method, Community
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2014, China issued the Regulation on the Supervision 
and Administration of Medical Devices [23] (Regula-
tion) to strengthen the supervision and safety of medical 
devices, including a strict limitation on the sale of clean 
needles and syringes in community pharmacies. How-
ever, this Regulation did not legally restrict other supply 
channels for needles and syringes, thus providing a natu-
ral experiment to test the hypothesis. To verify the causal 
relationship between the strict restriction on the sale 
of clean needles and syringes on the needle and syringe 
sharing behavior in community pharmacies, We applied 
the Event Study Method to verify the impact of access to 
needles and syringes on individual sharing behavior [24, 
25]. Firstly, This methodology is used in social sciences 
to evaluate the causal relationship between a policy or 
event and the specific indicator, allowing for statistical 
inference to understand the underlying phenomena. Cur-
rently, this method has not been widely applied in public 
health research to explore the influencing factors related 
to the usage of needles and syringes among PWID. In 
addition, Previous research has indicated that long-term 
surveillance data can evaluate the true impact of an event 
[26].

This study plans to use the HIV/HCV prevalences as 
the indicators of the frequency of needle and syringe 
sharing behavior, Data will be sourced from CRIMS for 
TDU in China, ranging from 2010 to 2019. By employ-
ing the Event Study Method, the study aims to assess 
the causal relationship between the access to needles 
and syringes in the community and needle and syringe 
sharing behavior from the individual behavior, thereby 
providing scientific support for the development of HIV 
prevention public health strategies.

Methods
Study setting
From 2010 to 2019, continuous cross-sectional senti-
nel surveillance using snowball sampling was conducted 
within the communities of Baise City’s county districts 
during the annual year. PWUD aged above 14, regard-
less of the type of drugs they use, were recruited into the 
study from April to June each year. At the same time, the 
surveillance objects were surveyed and venous blood was 
collected according to the unified questionnaire and plan, 
Blood samples were tested for HIV antibodies and HCV 
antibodies using the Enzyme-Linked Immunosorbent 
Assay (ELISA), (Wantai Biological Pharmacy Enterprise 
Co., Ltd., Beijing, China). Preliminarily positive HCV 
samples are going on retesting with the same reagent. The 
positive HIV samples are diagnosed by Western blotting 
(WB) validation (HIV Blot 2.2 WB; Genelabs Diagnostic, 
Singapore) [27]. Preliminarily positive samples are going 
on retesting with another reagent. The experimental 

procedures are carried out under the instructions of each 
kit and the national AIDS testing technical specifica-
tions. If the retested results of HIV and HCV antibodies 
are positive, the final result can be regarded as positive. 
The surveillance data is input into the CRIMS, which is 
configured to perform logical validation to prevent input 
errors. Training before the start of monitoring and on-
site quality control during the survey is implemented to 
control the quality of the study.

Category of the DU
According to the drug classification standards in Chi-
na’s CRIMS program, individuals who self-report using 
heroin, cocaine, opium, marijuana, and morphine are 
classified as TDU; those who use methamphetamine, ket-
amine, ecstasy, and marijuana are referred to as the New-
type Drug Users (NDU).

Object
It has not been found that new-type drugs are used 
through injection in Guangxi, China [27, 28]. However, 
both injecting and non-injecting behaviors can occur 
simultaneously, as identified by self-reported drug use 
behavior among TDU groups in the community. To mini-
mize bias in the provision of sensitive information by 
surveyed subjects, this study selects self-reported TDU 
groups, including MDU groups who report using both 
traditional and new-type drugs, as the research subjects.

Behavioral indicator
The HIV/HCV antibody-positive rates of the China 
CRIMS are regarded as the indicator to assess the 
changes in needle and syringe sharing behavior [29].

The event study method
Event window
The event window refers to the time during which a pol-
icy or event is believed to have an impact. This period 
can accurately reflect the real effect of the policy or event 
on the indicator. The event date point, marking the start-
ing time when the policy or event is determined to have 
an impact on the indicator, should fall within the event 
window.

Because the monitoring system was set in 2009, and 
to avoid the impact of the COVID-19 pandemic on the 
effectiveness of the monitoring, this study ultimately 
conducted a secondary analysis of the HIV/HCV preva-
lences from 2010 to 2019. Although the regulations were 
enforced in June 2014 [30], their full implementation in 
Baise City, Guangxi, considering the delayed effect on 
community pharmacies’ inventory digestion and the 
adjustment period for law enforcement, was not formal-
ized until the end of June 2015. The surveillance data, 
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collected annually between April and June, offers insights 
into the HIV/HCV infection status among TDU groups 
from the previous year. To accurately analyze the impact 
of the ban on the sale of needles and syringes in com-
munity pharmacies on the HIV/HCV prevalences in 
TDU following the implementation of the Regulation, 
this study determined that the policy’s influence on the 
commercial needle and syringe channel began in 2016, 
thus designating 2016 as the time point of occurrence 
(T0 = 2016). Consequently, the event window period was 
set from 2016 to 2019.

Estimated window
The estimation window is the period preceding the event 
window, during which the expected return(ERt) is pre-
dicted before policy implementation. Consequently, the 
estimation window of this study is from 2010 to 2015.

Building the predicting model
The return (Rt) during the estimated period is used to 
predict the expected return (ERt) within the event win-
dow based on the construction of a statistical model. It 
has been found that there are regional disparities in the 
HIV/HCV prevalences among PWUD groups in China, 
as summarized in the research [31], so it is not possi-
ble to predict the ERt of the local event window based 
on changes in HIV/HCV prevalences in other regions. 
Therefore, this study calculated the ERt for the years 
2016–2019 by establishing a predictive model:

Based on the premise that the prevalence from 2010 to 
2015 shows a linear trend over time, a linear regression 
model was developed to verify its relationship [32]. If 
the model is validated, the predictive model will be con-
structed using the following formula for the prevalence 
Rt during 2010–2015and time Ti:

Here, Rt represents the HIV/HCV prevalences of the 
study subjects from 2010 to 20159, Ti represents the time 
value within 2010–2015, α and β are the parameters to be 
estimated. ε is the residual term in the regression model.

Abnormal Returns((ARt)
During the event window, the abnormal return (ARt) is 
defined as the difference between the actual return (Rt) 
and the expected return by the model. It is calculated 
using the formula:

Cumulative abnormal return
The Cumulative Abnormal Return (CAR), which is the 
cumulative change of annual Abnormal Returns (ARt) 

Rt = α + β Ti + ε

ARt = Rt − ERt

within the event window, helps to reflect the overall impact 
of abnormal situations. Plot the cumulative abnormal 
prevalence on the vertical axis and time Ti on the horizon-
tal axis of the chart. If the Regulation has promoted the 
increase of the prevalence, the CAR line will be positioned 
above the horizontal axis; conversely, if it has slowed the 
increase, the CAR line will be below the horizontal axis

Robustness test
The study aims to exclude the possibility that the changes 
in the prevalences from 2016 to 2019 were due to random 
events. This study posits two hypotheses: H0 states that the 
changes in the cumulative abnormal prevalences are not 
significant, suggesting that any observed changes in the 
prevalence are random. H1 asserts that the changes in the 
cumulative abnormal prevalences are significant, indicating 
that the observed changes are not random. The robustness 
of the conclusion is contingent upon whether the impact 
on behavioral indicators is statistically significant. If signifi-
cant, the conclusion is considered robust; otherwise, it is 
not. The choice of statistical test depends on the distribu-
tion of the cumulative abnormal prevalences: a one-sample 
t-test is used if it follows a normal distribution and a rank 
sum test is used if it follows a skewed distribution.

Statistical methods
Using the SPSS version 25.0 to perform a robustness test 
on the cumulative prevalence and analyze the trend change 
in the prevalence, the trend change in the prevalence 
before and after the implementation of the Regulation are 
tested by trend 2. A P value < 0.05 was considered statisti-
cally significant.

Ethical statement
This study utilized annual HIV/HCV prevalence data 
from the TDU groups, sourced from the Baise Center for 
Disease Control and Prevention (Baise CDC). The data 
were obtained through an anonymous monitoring sys-
tem in compliance with the Infectious Disease Prevention 
and Control Law, ensuring that no personal privacy or 
other sensitive information was involved. Consequently, 
informed consent was waived for this study by the Grad-
uated Department of Youjiang Medical University for 
Nationalities. Ethical approval was granted by the Ethics 
Committee of Youjiang Medical University for Nationali-
ties (Approval No: 2024071201)

Results
The basic situation of the HIV/HCV prevalences from 2010 
to 2019
The HIV prevalence decreased from 21.21% in 2010 to 
8.27% in 2019. The HCV prevalence decreased from 
54.91% in 2010 to 36.92% in 2019 (Table 1)
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Annual trend analysis
From 2010 to 2015：The HIV prevalence decreased 
from 21.21% to 9.82%, and the trend 2 test showed sta-
tistical significance (trend

2 = 7.479, P = 0.006). The HCV 
prevalence decreased from 54.91% to 38.24% (Fig. 1 and 
Fig. 2), and the trend 2 test shows statistical significance 
(trend

2 = 9.717, P < 0.001).

From 2016 to 2019
The HIV prevalence changed from 11.53% to 8.27%, 
and the trend 2 test showed no statistical significance 
(trend

2 = 0.604, P = 0.437). The HCV prevalence changed 
from 39.26% to 36.92% (Fig. 1 and Fig. 2), and the trend 
2 test showed no statistical significance(Fig. 1 and Fig. 2) 
(trend

2 = 0.134, P = 0.715).

The predicted model and outcome
A linear regression prediction model was established to 
predict the expected HIV prevalences for 2016–2019 as 
8.24%, 5.62%, 3.01%, and 0.39%, and the expected HCV 
prevalences as 34.55%, 30.56%, 26.56%, and 22.57% 
(Table  2). The model demonstrates a negative relation-
ship between HIV/HCV prevalences and time from 2010 
to 2015, with HIV: (adjusted R2 = 0.911, P < 0.001); HCV: 
(adjusted R2 = 0.869, P < 0.001).

The predicted formula of expected HIV prevalence:

Abnormal HIV/HCV prevalences and cumulative abnormal 
HIV/HCV prevalences
From 2016 to 2019, the abnormal HIV prevalence 
increased from 3.29% to 7.88%, and the HCV prevalence 
increased from 4.71% to 14.35%(Table  2). The cumula-
tive abnormal HIV/HCV prevalences from 2016 to 2019 
increased from 3.29% to 26.99% and increased from 
4.71% to 45.03%, respectively(Table 2 and Fig. 3).

Stability test result
According to the Single-sample Wilcoxon signed-rank 
test: U  = 0, P < 0.001(Table  3), we reject the H0. The 
cumulative abnormal HIV/HCV prevalences from 2016 
to 2019 showed non-random events (U = 12.371).

Discussion
Based on unified survey timing, standards, and other 
quality control measures, the anonymously collected 
HIV/HCV prevalence of PWID groups in the commu-
nity activities from the China CRIMS system can evalu-
ate and analyze the prevention and control effect and 

ERt = −2.616 Ti + 5282.094

ERt = −3.995 Ti + 8088.474

influencing factors of local PWID groups [4]. Given the 
widespread and covert distribution of the PWID groups 
in the community, and the fact that actual injecting drugs 
and needle and syringe sharing behavior cannot be col-
lected through direct observation, the long-term sys-
tematic monitoring with consistent standards enables 
the PWID populations to be considered as study obser-
vation population with low systematic errors and strong 
representation in this research. Whose monitoring sero-
logical indicators of HIV/HCV prevalences serve as an 
objectively sensitive indicator of the changing needle and 
syringe sharing frequency. In Baise City, Guangxi Prov-
ince, the first place where HIV prevalence occurred in the 
PWID groups in China [27], the HIV prevalence in this 
population reached 21.21% in 2010. As an earlier preva-
lent blood-borne virus, the HCV prevalence also highly 
reached 54.91% in 2010. The high HIV/HCV prevalences 
among the PWID groups in the early time indicated that 
there was a very high proportion of injection and nee-
dle and syringe sharing behavior within the PWID in the 
community. In addition, considering that the individual 
probably coexists with both injection and non-injec-
tion drug use behaviors, the study concludes that injec-
tion drug use behavior is characterized by universality 
and complexity among the PWID. Although the HIV/
HCV prevalences continuously decreased from 2010 to 
2015, it only indicates that the frequency of needle and 
syringe sharing decreased, and it does not indicate that 
the frequency of injection behavior in PWID groups also 
decreased in community activities. It is highly susceptible 
to resulting in selection and information bias when we 
distinguish between injecting and non-injecting groups 
based solely on self-reported drug-injecting behavior 
among PWID. Therefore this study directly takes the 
PWID in the CRIMS system as the object, focusing spe-
cifically on the changes in HIV/HCV prevalence caused 
by needle and syringe sharing. At the same time, Once 
taking the needle and syringe sharing behavior, HIV/
HCV infectious rates among TDU are extremely high 
and sensitively reflected in the changes in annual HIV/
HCV prevalent rates in serological tests.

During the period from 2010 to 2015, the HIV preva-
lence decreased from 21.21% to 9.82%, and the HCV 
prevalence decreased from 54.91% to 38.24%. Both of the 
Chi-square trends from 2010 to 2015 are statistically sig-
nificant. The continuous decline in HIV/HCV prevalence 
rates during this period reflects the near-zero incidence 
of needle and syringe sharing behavior among PWID 
groups in local communities [27]. From the perspective 
of the formation of the individual behavior model [33], 
As a marginalized community group [34], the explicit 
and implicit PWID can realize safe injecting behaviors 
when injecting drugs [21, 35] under the combined effects 
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of known factors such as NSEP, MMT, CTRS, pharma-
cies, private clinics, and other unknown factors. From the 
perspective of prevention effect in public the health field, 
the continuous declines of HIV/HCV prevalence rates 
in six years have suggested that the local community 
environment not only ensures safe injecting behavior in 
explicit and implicit PWID but also achieves the sustain-
ability and equity of public health prevention and control 

measures [3], finally sustaining a “zero” new infections 
rate for HIV/HCV for six years.

Following the implementation of the Regulation, which 
severely restricted access to needles and syringes by com-
munity pharmacies, HIV/HCV prevalence remained sta-
ble from 2016 to 2019, marking a significant departure 
from the continuous decline observed between 2010 and 
2015. The insufficient sample size in 2019 may lead to an 

Fig. 1  The actual and expected trend prevalences of HIV from 2010 to 2019

Fig. 2  The actual and expected trend prevalences of HCV from 2010 to 2019



Page 8 of 11Li et al. BMC Public Health          (2025) 25:928 

inability to accurately estimate the HIV/HCV prevalence, 
which in turn may result in the chi-square trend tests for 
the trend from 2016 to 2019 not being statistically sig-
nificant. Firstly, this indicates that the goal of zero new 

infections has been compromised during the drug injec-
tion process within the local community, resulting in new 
HIV/HCV infections. Secondly, from the perspective of 
the formation of the individual behavior model [35], it is 
noted that not all needle and syringe sharing behaviors 
with companions occur within the PWID groups. Since 
the Regulation does not restrict the distribution by other 
medical institutions, clinics, and designated qualified 
sales outlets, individuals within the PWID group who 
engage in injection behavior may still obtain needles and 
syringes through these channels [36], conversely, under 
the influence of strong physiological drug dependence 
and within the confines of limited community activity 

Table 2  The abnormal HIV/HCV prevalences and the cumulative abnormal HIV/HCV prevalences: from 2016 to 2019

Variable Time
(year)

T Prevalence
(Rt%)

Expected 
prevalence
(ERt%)

Abnormal 
prevalence
(ARt%)

Cumulative 
abnormal 
 prevalences
(CARt%)

HIV
prevalence

2016 0 11.53 8.24 3.29 3.29

2017 1 11.88 5.62 6.26 9.55

2018 2 12.57 3.01 9.56 19.11

2019 3 8.27 0.39 7.88 26.99

HCV
prevalence

2016 0 39.26 34.55 4.71 4.71

2017 1 41.25 30.56 10.69 15.40

2018 2 41.84 26.56 15.28 30.68

2019 3 36.92 22.57 14.35 45.03

Fig. 3  Trend chart of abnormal prevalences and cumulative abnormal prevalences of HIV/HCV

Table 3  Robustness test results of the cumulative abnormal HIV/
HCV prevalence during the event window

Variable U P

Cumulative abnormal HIV preva-
lence

12.371 <0.001

Cumulative abnormal HCV 
prevalence

12.371 <0.001
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spaces, individuals may be fully cognizant of the risks of 
infectious diseases associated with needle and syringe 
sharing behavior, yet still participate in such behaviors 
with others [9, 11], leading to new HIV/HCV infections.

This study confirms that community pharmacies are an 
important source for community-active PWID groups to 
obtain needles and syringes and also verifies that access 
to needles and syringes from the community is a sig-
nificant factor influencing needle and syringe sharing 
among PWID groups. The Event Study detects a causal 
relationship between the Regulation, which strictly lim-
ited the supply of needles and syringes by community 
pharmacies, and the change in HIV/HCV prevalences 
in the PWID groups. The cumulative abnormal HIV/
HCV prevalences, serving as indicators for assessing the 
causal relationship, exhibit an upward trend. The cumu-
lative abnormal HIV/HCV prevalences are 3.29%, 9.55%, 
19.11%, and 26.99% for HIV, and 4.71%, 15.40%, 30.68%, 
and 45.03% for HCV, respectively. Moreover, robust-
ness tests indicate that the changes in HIV/HCV preva-
lences after the implementation of the Regulation are 
not random events. The qualitative study indicates that 
obtaining needles and syringes from community phar-
macies and clinics is the most convenient approach [22]. 
This study found that HIV/HCV prevalences in PWID 
groups changed immediately after the sale of needles and 
syringes in community pharmacies was strictly restricted, 
without changes in other social environmental factors. As 
previously mentioned, because the pharmacies are widely 
spread in the community, needles and syringes provided 
can cover the implicit PWID groups in the community. 
At the same time, PWIDs can obtain needles and syringes 
quickly when needed, due to the proximity and extended 
business hours of community pharmacies, thus resulting 
in minimal or no needle and syringe sharing behavior and 
no new HIV/HCV infections. The natural experiment 
study has confirmed that community pharmacies are one 
of the important approaches for obtaining clean needles 
and syringes [37], and are also important supports for the 
individual’s safe injection behavior. From the perspective 
of a causal relationship, the study has verified that in the 
absence of adequate cleaning needles and syringes and a 
timely supply environment, the strict limitation on the 
sale of needles and syringes by community pharmacies 
has immediately caused a change in the HIV/HCV preva-
lence rates among the PWID groups. This suggests that 
due to the strong physiological dependence on drugs, and 
the limited activity range of individuals, the behavior of 
passively needle and syringe sharing behavior with others 
has been triggered, leading to an increase in the HIV and 
HCV infections among the community PWID. There-
fore, the study has demonstrated that access to needles 
and syringes for PWID in the community is a factor that 

requires close attention when formulating public health 
policies or strategies. At the same time, as a marginalized 
community group, this study and past research suggest 
that locations providing needles and syringes should be 
devoid of discrimination and free from threats to their 
safety. Additionally, from the perspective of public health 
intervention activities, they should consider the following 
important characteristics: proximity to PWID residences 
or activity areas, flexible business hours, strong sustain-
ability, and other factors [16, 38]. All of the above factors 
may account for the noticeable differences in HIV infec-
tion outcomes across different regions.

Currently, public health policies such as NSEP, MMT, 
and CTRS are the focal points of attention in various 
countries and regions, However, they often overlook 
the actual demand and the accessibility of public health 
service for TDU when using clean needles and syringes 
[8, 11], finally affecting the effectiveness of local pub-
lic health policies in preventing and reducing the risk of 
HIV prevalence. So considering the demand for clean 
needles and syringes and access to public health services 
among both the explicit and implicit PWID groups, a fur-
ther survey about the source of community-commercial 
clean needles and syringes should be conducted before 
formulating measures. When designing a surveillance 
system, observational indicators such as individual access 
to needles and syringes should be included from the per-
spective of behavior formation. After comprehensive 
assessment and analysis, reasonable public health strate-
gies and measures should be proposed.

Strengths and limitations
This study initially adopts the research methodology 
from the field of econometrics, using the trend of HIV/
HCV prevalences to explore the specific causes from the 
perspective of individual PWID. The implementation of 
the Regulation and the long-term serological surveillance 
data in this study naturally establish a link between the 
individuals’ access to obtaining needles and syringes and 
changes in needle and syringe sharing. The Event Study 
Method could be appropriately used to explore the causal 
relationship between the two through serological analysis 
of changes. It can add a new confirmatory method for the 
Medical Statistics of the public health field. Confirmatory 
thinking in the social science field increases the possibil-
ity of validating the risk factors associated with infectious 
diseases. It is hoped that these findings will be applicable 
in the field of public health in the future. We take advan-
tage of the whole trend from 2016 to 2019 not being sta-
tistically significant and is higher than the level in 2015 
to reflect the needle and syringe sharing behavior rising 
up from 2016 to 2019. PWUD may include injection and 
non-injection people, so focusing on the TDU groups 
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as defined by PWID may underestimate the impact of 
access to needle and syringe sharing. We should define 
the PWID with specific indicators in the later research. 
The premise of this Event Study Method is that other 
social factors are not affected; however, the long time of 
this study may introduce other influencing factors, for 
example, the implementation status of needle and syringe 
exchange programs or the stringency of drug policies, 
which should be excluded in detail in future studies. Next 
step, this study should find a control region with a similar 
HIV/HCV epidemic trend and without the implementa-
tion of regulation, furthermore applying the Difference-
in-Differences (DID) method to obtain a rigorous causal 
relationship and enhance the external validity of the 
research.

Conclusion
Needle and syringe accessibility is a critical factor in nee-
dle and syringe sharing behavior among PWID groups 
when they practice injecting behavior. As a significant 
social source, The approach of needles and syringes 
through commercial pharmacies can be regarded as an 
important public health source in preventing the HIV 
epidemic and realizing the safe injecting behavior among 
PWID groups across various regions, particularly in areas 
lacking public health resources.
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