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Background: Participation and to stay in a health program depends on many factors. One of these programs is Needle Exchange Program
(NEP)in prisons.

Objectives: The current study aimed to evaluate the retention of injecting drug prisoners and find the related factors in Iran.

Patients and Methods: This cohort study analyzed data aboutinjecting drug male prisoners who were participated in NEPin three Iranian
prisons. Data was collected from October 2009 to June 2010. A proper approach of survival analyses including Kaplan-Meier method, Log-
Rank test, and Cox Proportional Hazard Model were used to evaluate Injecting Drug Users (IDUs) retention in NEP and its determinants.
Results: Out of 320 prisoners, 167 were from Isfahan Central Prison, 82 from Tehran-Ghezel-Hesar Prison, and 71 from Hamadan Central
Prison. Two-hundred and fifty prisoners (78.4%) had history of drug injection; and drug injection was the most common choice for 115
persons (35.9%). Participants were followed up for 29 weeks, the mean (SD) time of retention in the program was 24.1 (0.6) weeks. There
was a significant relationship between age, number of used needles per week, duration of addiction, age of addiction onset, as well as
imprisonment age, main method of drug use, type of main using drug, Hepatitis B Virus (HBV) infection, job status, reason of arrestment,
history of involvement in harm reduction programs,and the length of retention (P< 0.05). There was also significant relationship between
the history of using harm reduction services (P=0.007), tattooing (P = 0.01), longer durations of addiction (P=0.048), and retention.
Conclusions: Tattooing and longer duration of addiction were two important factors that significantly increased retention in the
program. In contrast, history of using harm reduction services was the factor that decreased persistence. The risk of quitting the program
may decrease about 68% in those who did not involve in harm reduction programs.
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1. Background

Using shared needles and syringes for intravenous drug
injection not only is an important Human Immunodefi-
ciency Virus (HIV) risk factor, but also increases Hepatitis
B Virus (HBV) and Hepatitis C Virus (HCV) transmission
(1). The incidence and prevalence of HIV among Injecting
Drug Users (IDUs) in some parts of the world is increasing
(2-4) and HIV is epidemic in 110 countries so far (5). In sev-
en out of ten areas under the coverage of the joint United
Nations programme on HIV and AIDS (UNAIDS), i.e. about
90% of the world population, intravenous drug injection is
the first (or second) cause of HIV transmission (6, 7). High
prevalence rates of HBV and HCV among IDUs represent
the vulnerability of this population (8); the chance of HCV
infection among those with history of intravenous injec-

tion is 53 times more than normal people (9). These diseas-
es can spread among IDUs easily and then be transmitted
to other groups of society via sexual relationships.

The main strategy to control the mentioned diseases
among IDUs is to perform harm reduction programs;
Needle-Exchange Program (NEP) is one of the main harm
reduction activities. Availability of sterile needles and
syringes reduces the risk of HIV and hepatitis transmis-
sion and decreases the high risk behaviors, which can
lead to transmission (7, 10). Limited access to syringes
and needles increases the probability of shared injection
(11,12). Another advantage of this program is finding new
chances to counsel and train IDUs as a part of program
administration; it can decrease the prevalence of dis-
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eases (13). Nowadays the developed countries take advan-
tage of NEP as an important approach to control HIV and
hepatitis among IDUs (14); therefore, some consider this
program as the best strategy to reduce HIV prevalence
among IDUs (15). Compared with the general society, in-
travenous drug injection is more probable in prisons, be-
cause there are more drug users (16). Some studies show
that more than half of IDUs continue their drug use hab-
its during the period of imprisonment (17). Consequent-
ly, the mentioned infectious diseases can become more
prevalent in prisons and then be transmitted to the soci-
ety, undesirably (18, 19). European prisons have practiced
NEP for a long time and it has proved successful and cost
effective; since it had its good outcomes, Spanish gover-
nors decided to conduct NEP program in all prisons (12).

Based on the mostrecent statistics reported by Iran minis-
try of health, more than 60% of new HIV cases are IDUs. HCV
and HBV are two other common diseases among this popu-
lation. Some other statistics say more than 50% of prisoners
in Iran are drug users and addiction is the most important
cause of incarceration in this country. The reports about
drug detection in prisons can illustrate high prevalence of
drug use in prisons. Many prisoners are either drug users
or they are arrested because of drug trafficking (20).

NEP has always been a controversial issue for policy-
makers and usually prison staffs are against the program;
therefore, this program did not last very long in some
countries. For example, three NEP projects in Hamburg
prisons, Germany, stopped after six years. Despite the
World Health Organization (WHO) emphasis to run NEP
in all prisons, most prisons in all parts of the world prefer
abstinence strategies and consequently NEP is limited.
One of the probable reasons is the scarcity of the studies
focusing on successful aspects of NEP. Most of the con-
ducted studies did not introduce comprehensive and
precise methods and measures to assess the effects of
NEP; lack of reliable methods to assess the effects of NEP
and lack of practical and appropriate evaluation mea-
sures are mentioned as limitations in many of these stud-
ies. As a result, NEP is not performed with a unique ap-
proach in prisons located in different parts of the world
and many countries have introduced this program just to
alimited number of prisons as a pilot program (19). Some
studies in the European countries demonstrated the effi-
cacy of NEP in controlling infectious diseases; however, a
limited number of studies are conducted out of Europe
on the same subject. It is recommended to conduct more
practical studies in Asian and Middle Eastern countries
(21). Such studies must assess different aspects of the pro-
gram like efficacy and impacts of the program. Short re-
tention of IDUs in the program has always been a barrier
to the success of the program. In a study conducted to
assess and evaluate NEP, a higher chance of involvement
in the program is considered as an important measure to
evaluate the program (22). Accordingly, the retention of
people in the program can be considered as a measure
to assess the chance of involvement of target groups in

the program. Hence, longer retention in the program in-
creases the chance of benefit from the program and it can
represent its success.

In many countries, prisons are places for the transmis-
sion of HIV and HCV. Although people who inject drugs
may inject less frequently while incarcerated, the risks of
injection drug use are amplified because of the scarcity of
sterile syringes and sharing the injection equipment in
prison. Prison needle-exchange was started by physicians
in Switzerland 20 years ago in 1992, and now is continued
in 60 prisons around the world from Germany and Spain
to Kyrgyzstan and Iran. Needle-exchange in the prisons
of Iran is part of an overall harm reduction approach to
drugs, which seeks to make drug use less deadly to the
addict and to diminish the crime and disease that drug
addiction causes. In this program drug addicts are given
clean needles simply on request. Making sterile injection
equipment available to people in prison is an important
response to evidence of the risk of HIVand HCV transmis-
sion through sharing syringes to inject drugs (23).

It is necessary to train the healthcare staff and the com-
munity concerning preventive measures such as metha-
done maintenance therapy, to reduce harm for substance
drug users (24). Although some studies focused on the
retention of addicted people in methadone maintenance
therapy, there was no study on assessing the retention
of addicted prisoners in NEP and its related factors (25).
Identifying factors affecting people retention in harm re-
duction programs could be helpful and advantageous in
designing a more sophisticated model for the program.
Retention in the program can be considered as a good
measure for the region as well. Iran is among the countries
which did not administer NEP in all of its national prisons.
However, in line with the instructions of international or-
ganizations, this program was administered in some of
Iran’s prisons as a pilot program from 2008 to 2010.

2. Objectives

The current study aimed to measure the retention of
IDUs prisoner in this program and to find the related de-
termining factors.

3. Patients and Methods

The current cohort study, which used the data about ad-
dicted prisoners in Iran, registered from October 2009
to June 2010. The population included all male addicted
prisoners under the coverage of NEP program (in a peri-
od of 29 weeks) incarcerated for different reasons in one
of the three prisons of Tehran-Ghezel-Hesar, Hamadan
Central Prison, and Isfahan Central Prison. The prison-
ers’ information including demographic features (age,
marital status, level of education); history of arrestment
or incarceration (the number of imprisonments, the
duration of the most recent imprisonment, and the du-
ration of all imprisonments); history of drug use, treat-
ment and high risk behaviors (main used drug, age of
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injection onset, duration of addiction, history of using
shared needles, history of addiction treatment, number
of injections per week, number of used needles per week,
number of injections using shared needles per month,
history of drug intoxication, unsafe sexual behaviors,
tattooing); and approving the NEP program by the pris-
oner, were collected via self-declarative interviews at the
time of entrance of prisoners to the program registered
in special data-gathering forms kept in the prisoners’
profiles. Other information included HIV/HBV/HCV in-
fections confirmed serologically only in the participants
who volunteered to give blood samples. The prisoners
were followed up weekly; if a prisoner was willing to
abandon the program, the supervisors of the program
recorded the reasons (such as personal decisions, trans-
fer, releasing, or death). All the participants were ensured
about confidentiality of their private information. The
prisoners were free to keep on or abandon the program.
A written consent letter was signed by each prisoner to
be included in the study. It is noteworthy that participa-
tion in the program was completely voluntary and there
was no pressure on the prisoners in any of the stages of
the plan and data gathering. The variable analyzed in this
study was the length of prisoners™ retention in the pro-
gram, from the time of entrance to the program until the
time of quitting the program because of disinclination.
A proper method of survival analysis was used to analyze
the data. Analysis was conducted in three steps. First, cat-
egorical variables were analyzed separately using Kaplan-
Meier and Log-Rank tests; then, the relationship between
numerical variables and retention length was analyzed
using Simple Cox Proportional Hazard Model; and as the
final step, all numerical and categorical variables related
to retention in the program (P value < 0.2) were put in
Multiple Stratified Cox Proportional Hazard and after
achieving the final model, using Backward Approach and
via Likelihood Ratio Test, Adjusted Hazard Ratio was cal-
culated for the mentioned variables.

The goodness-of-fit testing approach was used to check
the Proportional Hazards (PH) assumption, meaning that
the hazard ratio is constant over time. The related tables
represent the program exit hazard ratio and other statis-
tical factors, which are related to retention length in each
level of analysis. The first step of analysis was done via
SPSS software ver. 16, and the second and third steps were
analyzed via STATA software ver. 9.2. The confidence inter-
val of 95% was used for all statistical analysis approaches.

4. Results

Out of 320 inmates, 167 (52.2%) were from Isfahan Central,
82 (25.6%) from Tehran-Ghezel-Hesar, and 71 (22.2%) from
Hamadan Central prisons. They were all male with the
history of drug use. Their mean age was 34.2 + 7.8 years,
ranging from 21 to 63 years old. Two hundred and thirty
three subjects (69.7%) were imprisoned because of drug
trafficking and other participants were arrested for other
reasons. The mean of imprisonment duration was 1618.2 £
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1491.6 days, and the mean of drug use duration was 15.5 £
8.3 years. Two hundred and fifty one prisoners (78.4%) had
history of drug injection; heroin and crack were the first
choice among 247 subjects (81.2%), and drug injection was
the most common using method among 115 ones (35.9%).

Figure 1 indicates the survival function in terms of re-
tention of prisoners, using Kaplan-Meier Curve. Out of the
prisoners participating in the pilot program, 48 subjects
(15%) quitted the program due to personal considerations
(failure cases) and the others abandoned the program for
other different reasons (censored cases). The mean time
of retention in the program was 24.1 £ 0.6 weeks.
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Figure 1. Kaplan-Meier Curve for the Duration of Retention in NEP Pro-
gram in Iranian Prisons

Table 1indicates the estimated means and standard de-
viations for retention per week based on those categori-
cal variables that had significant relationship with reten-
tion. As presented, prison, main method of drug use, type
of main using drug, HBV infection, occupation, reason
of arrestment, and any history of involvement in harm
reduction programs were among the stratified variables
that were significantly related to the length of retention
(P<0.05).

However, marital status (P = 0.7), level of education (P =
0.8), history of high risk sexual behaviors (P = 0.6), tattoo-
ing (P = 0.1), history of using shared needles (P = 0.1), HIV
infection (P = 0.1), HCV infection (P = 0.1), drug intoxica-
tion (P = 0.2), approving the program by the prisoner (P
= 0.1), and history of addiction treatment (P = 0.2) were
the categorical variables without any significant relation-
ship with the length of retention.

According to Table 2, there was a significant relationship
between the calculated Crude Hazard Ratio for quitting
the program in a confidence interval of 95% for all numeri-
cal variables entered in the Multiple Stratified Cox Propor-
tional Hazard Model and retention; also significant rela-
tionship between longer durations of addiction (P = 0.03)
and retention in the program was found. However, there
was a significant relationship between age increase, num-
ber of needles used per week, duration of addiction, addic-
tion onset age and retention in the program reversely in
terms of crude hazard ratios (P < 0.05).
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Table 1. Means and Standard Deviations for the Duration of Retention in the Program per Week

Variable Retention, wk @ PValueP
Prison <0.001
Isfahan 23.5%£0.9
Hamadan 113+1.0
Tehran 26.4+03
Drug injection 0.008
Yes 25.9+0.7
No 21.9+0.8
Main used drug 0.001
Opium/opium extract 18.6 £3.1
Heroin and crack 24.610.6
Ecstasy 25.9%1.0
Other drugs 9.8+0.9
HBV test 0.02
Negative 25.0+0.6
Positive/unknown 231+0.8
Occupation/income 0.05
Stable job [ regular income 22.7%11
Instable job [ irregular income 241%0.6
Main cause of imprisonment <0.001
Drug-related crime 25.8+0.6
Crimes not related to drugs 18.4%15
History of involvement in harm reduction programs <0.001
Yes 19.9+£1.2
No 25.710.6

4 Data are presented as Mean + SD.
Log-Rank Test.

Table 2. Crude Hazard Ratios for Quitting the Program for Numerical Variables Entered in a Simple Cox Proportional Hazard Model

Variable Crude Hazard Ratio 95%Conf. Interval PValue
Upper Lower

Age,y 0.930 0.974 0.887 0.002

Number of used needles per week 1.022 1.038 1.007 0.003

Duration of addiction, y 0.953 0.997 0.912 0.03

Age of injection onset, y 0.959 0.996 0.924 0.03

However, there was an insignificant relationship be-
tween the number of injections per week (P = 0.4), in-
jections using shared needles per month (P = 0.1), im-
prisonments (P = 0.5), the duration of the most recent
imprisonment (P = 0.1), the duration of all imprison-
ments (P=0.8) and retention in the program.

According to Table 3, there was a significant relation-

ship among the Adjusted Hazard Ratio in a confidence
interval of 95% for the remaining variables in the final
Multiple Model. As presented in this table, a significant
relationship was observed between the variables entered
in the model, history of not using harm reduction ser-
vices (P = 0.007), tattooing (P = 0.01), longer durations of
addiction (P =0.048), and retention in the program.
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Table 3. Adjusted Hazard Ratios for the Remaining Variables in the Final Model of Multiple Stratified Cox Proportional Hazard ¢

Variable Adjusted Hazard Ratio 95%Conf. Interval P Value
Upper Lower

Without history of drug treatment 0.657 1.466 0.294 03
Without history of involving in harm reduction programs 0.324 0.736 0.142 0.007
Tattooing 0.453 0.879 0.233 0.01
Duration of addiction, y 0.937 1.00 0.877 0.048
Age of addiction onset, y 0.965 1.02 0.909 0.2
Imprisonment for drug trafficking 1.266 2.709 0.591 0.5

2 stratified by Prisons.

5. Discussion

The current study assessed the retention length of IDU
prisoners in NEP in a time interval of 29 weeks and ana-
lyzed the factors affecting retention. Based on the find-
ings, three-fourth of the participants remained in the
program,; therefore, the average retention duration was
24.1 weeks. The authors believe that this length of reten-
tion can be a sign of success of program in Iran prisons.
Nonetheless, there was no other study assessing the re-
tention of IDU prisoners in NEP program in Iran to com-
pare the results and findings with.

The prisoners in Tehran, and Hamadan had the longest
and the shortest retention time, respectively. Probably,
the differences in managing the program and the insight
and reactions of prison managers and staffs caused such
differences. The differences in the type of prisoners in
these three prisons might be effective as well. Primary
analysis showed that the subjects imprisoned for drug
trafficking had longer retention periods; these factors
lost significance in the final model. This issue could be
attributed to the non-equal distribution of subjects in
the three prisons. Most of the subjects in Tehran were ar-
rested for drug trafficking. Previous studies noted that
the dominant culture and condition in each prison can
affect the results of NEP program (26). It is suggested to
conduct further studies on this regard.

The common used drug and the common method of us-
ing drug were among the factors that affected retention
in the program; ecstasy users had the longest retention,
and then heroin and crack addicts were the next most
persistent ones in the program. Moreover, those who
used drug injection as the most common method of drug
use, showed more persistence in the program. These sub-
jects were dependent on more kinds of substances or
they had more chronic types of addiction. These variables
had no significant relationship in the final analysis; how-
ever, tattooing was significantly related to retention in
the final model. It might be said that those who are more
in need of injection, are more interested in the program
and consequently have longer retention time. Previous
studies also noted that the type of addiction and method
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of drug use might affect the outcomes of the program
(27). Therefore, while choosing the target groups, these
characteristics have to be considered.

It is noteworthy that those people who previously
used harm reduction services, like Methadone Mainte-
nance Therapy (MMT), had shorter retention time in the
program. Although it was expected that subjects using
harm reduction services would be more knowledgeable
and have positive viewpoints towards the program, it
was reverse in the current study. As presented in the fi-
nal analysis, this variable not only remained in the final
model but also proved to be the strongest risk factor for
quitting the program. There could be various reasons
for the finding that previous harm reduction programs
such as MMT were associated with lower rates of reten-
tion in the prison NEP. A plausible justification is that
subjects who are on MMT may no longer require sterile
injection equipment because they no longer inject drugs.
Another plausible theory is that the previous negative ex-
periences may make them less likely to participate in the
prison programs; alternatively, perhaps the prison harm
reduction services are poorly run, which is a probable
factor affecting people’s willingness to continue using
it, and perhaps they had a better previous experience of
programs outside prison. Therefore, ceased participating
in the prison one because it does not meet the standards
they have known previously. That was just the authors’
speculation, and other explanations seem equally plau-
sible but they were not considered. Type of used drugs
may be another likely cause of these findings; however,
further research is needed to clarify this issue.

Primary analysis showed that those who used fewer
needles in a week and the HBV negative prisoners were
more persistent. Hence, this idea lost its significance in
the final model.

The study findings,also showed that older subjects and
those with longer duration of addiction were more per-
sistent in the program. Nonetheless, those who started
injection in younger ages showed less persistent. Such
differences may be the result of differences in prisoners’
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insights and awareness of the program advantages. Al-
though the age of addiction onset was presented in final
model, no significant relation between this variable and
retention was observed. It seems that duration of addic-
tion was the most effective factor and it was significant
both in primary and final analyses.

To sum up, when imprisonment was considered as the
base of categorization, the factors like not involving in
harm reduction programs, tattooing, and longer duration
of addiction were the most important factors significantly
related to retention in the program. In contrast, past re-
cord of using harm reduction services was the factor that
decreased persistence. It might be said that the risk of quit-
ting the program would decrease about 68% in those not
involved in harm reduction programs. It is probable that
subjects who previously participated in such programs
are less interested to participate again and they might
show more high risk behaviors and less stability. In addi-
tion, prisoners with tattoos had history of drug injection
and used more addictive drugs like ecstasy or crack.

Since both prison and prisoners’ condition can affect
the retention of addicted subjects in the program, the
authors suggest that in order to accomplish more in the
program it is needed not only to prepare the prisons con-
dition for the program but also those prisoners involved
in the program who are more likely to show retention.
The current study had some limitations, which should be
considered while interpreting the results; some of these
limitations include short length of assessment, limited
sample size, early stop of the program, and impossibility
of following up participants out of the prison.
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