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Introduction

Background: The most common drug, illegally used in Iran is opium. The treatment of people
with substance use disorder is one of the most important strategies in reducing its burden. The
aim of this study was to investigate the effect of different increasing and decreasing opium
treatment coverage on the patterns of abstinence, transition to heroin dependence and mortality,
over 30 years.

Methods: This study was a dynamic compartmental modeling conducted in three stages: 1)
presenting a conceptual model of opium dependence treatment in Iran, 2) estimating model’s
parameters value, and 3) modeling of opium dependence treatment and examining the outcomes
for different treatment coverage scenarios. The input parameters of the model were extracted
from the literature, and secondary data analysis, which were finalized in expert panels.
Results: The number of opium dependence will increase from 1180550 to 1522063 [28.93%
(95% Cl: 28.6 to 29.2)] over 30 years. With a 25% decrease in coverage compared to the
status quo, the number of deaths will increase by 459 cases [3.28% (95% Cl: 0.91 to 5.7)] in
the first year, and this trend will continue to be 2989 cases [15.63% (95% Cl: 13.4 to 17.9)] in
the 30th year. A 25% increase in treatment coverage causes a cumulative decrease of heroin
dependence by 14451 cases [10.1% (95% CI: 9.5 to 10.8)] in the first decade.

Conclusion: The modeling showed that the treatment coverage level reduction has a greater
impact than the coverage level increase in the country and any amount of reduction in the
coverage level, even to a small extent, may have a large negative impact in the long run.

Report 2010). In spite of long history of opium cultivation

Opioid abuse is one of the most serious health threats in
the world. In 2018, 58 million people used opioids at least
once in the last 12 months,' and it is estimated that opioids
have been implicated in 76% of drug use disorders related
deaths.? Opioid use and its dependence is one of the most
serious health problems in Iran and opioid dependence in
Iranian men is designated as the fifth disability-adjusted
life year (DALY) and the third leading cause of life loss due
to disability (YLD).?

The most common drug, illegally used in Iran is opium
and with consumption of 42% of the world’s opium, Iran is
the largest consumer of opium in the world (World Drug

and consumption in Iran, its cultivation is limited
and almost eradicated in the last 50 years, but opium
consumption is still widespread because of increased
cultivation in Afghanistan.*

According to Iranian National Mental Health Survey
(IranMHS) in 2011, the prevalence of 5-times or more
of illegal opioid use over the past 12 months for people
aged 15-64 was 3.0% and the last 12-month opioid use
disorder was 2.2%.” In Iran, more than 80% of opioid use
and dependence of opioids belongs to opium and the most
of Iranians drug dependence, have a history of opium use
or dependence their life time.®
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The treatment of people with substance use disorder is
one of the most important strategies in reducing its burden
of drug dependency. In Iran, Drug treatment policies have
undergone many changes during the time and the start of
methadone maintenance treatment (MMT) in 2004 and
Buprenorphine maintenance treatment (BMT) in 2006
have been two of the most important turning points.®
Due to the necessity of drug use disorders treatments,
their coverage is considered as of the indicators of United
Nations Sustainable Development Goals for 2030.
According to the WHO recommendations, treatment
coverage (treatment entry) of opioid dependence less than
20%, 20%-40%, and more than 40% is considered as low,
moderate, and high coverage level, respectively.?

The policy makers in each country need to estimate the
impact of different interventions and treatment scenarios
of the dependence population over the time and choose
the best scenario. Dynamic models can be used to make
estimations using scarce data, confirmation of hypotheses
and predict consequences over time based on different
scenario analysis.’

In spite of opioid dependence problem scale in Iran
and the feasibility of provide therapeutic interventions
for dependence prevention, rehabilitation or preventing
negative consequences, no attempts have been made
to develop dynamic models to investigate the impact
of different opioid dependence treatment coverage
scenarios. The current study is the first of its kind in
Iran that conducted using dynamic modeling with the
aim of investigating the effect of different increasing and
decreasing opium treatment coverage on the patterns
of abstinence, heroin dependence following opium
dependence and mortality, over 30 year.

Material and Methods

This study is a dynamic compartmental modeling that
was conducted in three stages: 1) presenting a conceptual
model of opium dependence treatment in Iran, 2)
estimating model’s parameters value and 3) Modeling
of opium dependence treatment and examining the
outcomes for different treatment coverage scenarios.
Figure 1 summarizes this study’s implementation process.
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Figure 1. Flow diagram of study.
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Model description
The conceptual model of opium dependence treatment was
designed based on the addiction experts’ opinions. In this
study, opium dependence was considered as dependency
on Opium and its derivatives (opium-shire and sookhteh).
In this model, was considered two negative consequences
including death and heroin dependence following opium
dependence, and one positive consequence that was illegal
opiate abstinence.

In this model, there are 4 paths in front of opium

dependence:
e  MMT
e BMT

e Other long-term treatments for relapse prevention
(including psychological interventions, participation
in self-help groups such as narcotics anonymous, oral
or long-acting naltrexone) after detoxification

* Do not seeking treatment or nonevidence-based
treatments (except of 3 above mentioned treatments).

In the proposed model, if opium dependence treatment
will be unsuccessful in each treatment group at the end of
each year, people will be transition to untreated group and
then the beginning of each year will enter to 3-evidence-
based treatment groups or remain in untreated or
nonevidence-based treatments group, based-on annual
transition probability to each treatment group. It should
also be noted that in this treatment model, for each of
the four groups of the model stocks, there was a path for
abstinence (treatment success) or death. Also, considered
a path to heroin dependence following opium dependence
of untreated group as a result of not entering evidence-
based treatment (Figure 2).

Retention in maintenance treatment was considered to
mean staying in treatment for one year with or without
treatment success. Not taking any illegal opioids in the
last month (12th month) was considered a success of
the treatment. Also, the success of the treatment for

the detoxification and relapse prevention group was
considered in the sense of completing the treatment
(detoxification and relapse prevention) and abstinence
illegal opiate in the last month (12th month). Non-
consumption can be confirmed by self-declaration or 2-4
negative urine tests in a row in the 12th month.

Estimation of model parameters

To estimate the value of model parameters, we first
consulted with experts about the existence of related
research or data to obtain parameter values and in the
absence of such data, literature review conducted to obtain
parameter values.

In this study, secondary data analysis conducted for the
data of the Iranian Drugs Abuse Treatment Information
System (IDATIS)" as well as the data of the last 3 years
(2016-2018) of Iranian National Center for Addiction
Studies (INCAS) treatment episode dataset (TEDS)."
The IDATIS is a web-based software for managing
substance abuse treatment information in Iran, which
has been developed in accordance with the MMT and
BMT protocols to ensure the accurate implementation of
the executive treatment instructions in Iran. This system
launched in 2016, the system contains data on patients
receiving maintenance treatment, and many reputable
public and private centers across the country enter their
client data in this system. Also, the TEDS data of the
INCAS is the data of patients who referred to the clinic
of this center who were referred and accepted due to
problems related to a substance dependence.

The results of the RSA study (Rapid Situation
Assessment of drug abuse in Iran) in 2018, the National
Mental Health Survey,’ the follow-up study of opioid
use and opioid use disorder,”® as well as the systematic
review of mortality of opioid dependence in Iran'* were
considered as needed to estimate the model parameters.
The literature reviews were conducted specifically for
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Figure 2. The dynamic modeling flow diagram of opium dependence treatment in Iran.
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retention in methadone and buprenorphine maintenance
treatments, abstinence (treatment success) in different
treatment groups, and death.

Due to the limitation of national evidence related to
death rate by treatment groups (stocks), literature review
was conducted based on systematic review studies on
the death rate of drug dependence in the world'>'¢ and
meta-analysis was conducted to obtain these values. In
this meta-analysis, the annual mortality rate for non-
injecting non-heroin dependence was performed and
after obtaining the pooled annual mortality rate for
groups and total dependence, the ratio of annual death
rate for each of the model groups (stocks) to the total
death rate was calculated in non-injectable non-heroin
opioid dependence. Then, by taking into account these
ratios and the total annual death rate obtained for opium
dependence in Iran based on the secondary analysis of the
INCAS systematic review, the death rate was estimated
for maintenance treatment groups. Evans, E study was
used to estimate the death rate in the detoxification and
relapse prevention group in the same way as calculating
the ratio of death in this group to the total death rate. The
death rate in the out-of-treatment or non-evidence-based
treatment groups were also estimated based on the total
annual death rate of Iranian opium dependence by taking
into account the death rate of treatment groups.

Finally, after analyzing and extracting data from
available sources, in order to obtain accurate values of
the parameters, each of the results was presented in
expert panels alongside with their important aspects and
limitations. The values of the parameters were modified
based on the consensus of expert opinions for opium
dependence population of the country and for the real
(uncontrolled) conditions of Iran. These sessions (five
three-hour sessions) were conducted as focus group
discussions with the presence of eight expert (therapists,
policy makers and researchers in the field of drug
dependence). The secondary data analysis and meta-
analysis was performed using STATA software version 14.2
(StataCorp, Texas, USA). The meta-analysis for mortality
conducted based-on random-effects model and the
pooled effect size for treatment subgroup were presented
using the forest plot and tables. The heterogeneity of the
preliminary studies was evaluated by I* statistic. Additional
information on how to estimate of the models’ parameters
value is presented in Supplementary file 1.

Current opium treatment coverage level (Status quo) in
Iran was estimated 28.5%. It was also estimated that 8.5%
(2.42% of all opium dependence) of the total treatment
coverage belonged to the detoxification and relapse
prevention group. The share of MMT and BMT in the
total maintenance treatments (26.08% of total) was 79.42%
and 20.58%, respectively. Therefore, the share of MMT
and BMT for all opium dependence in Iran was 20.71%
and 5.37%, respectively. Table 1 shows the estimated final
values for the models’ parameters. The table describes the
population and variables used in the dynamic model of
opium dependence treatment.>!0-161843

Implement models for different treatment coverage level
scenarios

The time change unit in the dynamic model was
considered one year for all parameters. In this study, the
target population was opium dependence aged 15-64 years
and their initial number was estimated for 2019 (based
on the population estimation of the Iranian National
Statistics Center) and the prevalence estimated for this
population. In this study, current treatment coverage
level was estimated for the country and considered as
the current treatment scenario (Status quo). Then, the
effect of three scenarios of 25%, 50% and 75% decrease in
coverage compared to the status quo and three scenarios
of 25%, 50% and 75% increase in coverage compared to
the status quo was modeled and compared on the two
negative consequences of the model (death and heroin
dependence following opium dependence) and a positive
outcome (abstinence of illegal opiates) for a period of 30
years. In this study, the prevalence of opium dependence
in Iran during 30 years was assumed to be constant and
only the increase in the population of opium dependence
as a result of population growth based on by the Iranian
National Statistics Center estimation was considered as
input to the model. Modeling and scenario building were
performed using Vensim DSS 6.4E software.

Results
The number of opium dependence will increase from
180550 to 1522063 [28.93% (95% CI: 28.6 to 29.2)] over
30 years. In the current coverage level scenario (status
quo), the number of deaths over 30 years will increase
from 13592 in the first year to 18942 in the 30th year.
Also, during the 30 years, the number of people transition
to heroin dependence had will increase from 93789 to
117385, and the number of abstinences had will increase
from 12661 to 18084. With an increase of 25%, 50%
and 75% in the level of coverage treatment compared
to the current coverage level (28.5%), the coverage level
to 35.63%, 42.75% and 49.88%, respectively, and with a
decrease of 25%, 50% and 75% in the coverage level of
this amount reaches 21.38%, 14.25% and 7.13%. Figure
3 shows the number of heroin dependence, deaths and
abstinence over 30 years for the current coverage level and
also increasing and decreasing coverage level scenarios.
With a 25% increase in treatment coverage compared
to the status quo, the number of heroin dependence will
decrease by 1,042 cases [7.76% (95%CI: 5.5 to 10.0)] in
the first year, and this trend will continue to be 2771 cases
[15.18% (95%CI: 13.4 to 17.0)] in the 30th year. In the
scenario of 50% and 75% increase in coverage, the number
of cases will decrease by 2083 cases [15.51% (95% CI: 13.4
to 17.6) and 3146 cases [23.43% (95% CI: 21.5 to 25.4)]
in the first year, and will decrease by 4909 cases [26.90%
(95% CI: 25.3 to 28.5)] and 6617 cases [36.26% (95% CI:
34.8 to 37.7)] in the 30th year, respectively. With a 25%
decrease in treatment coverage compared to the status
quo, the number of heroin dependence will increase by
1041 cases [7.75% (95% CI: 5.3 to 10.3)] in the first year,
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Table 1. Parameters value used in opium dependence treatment model

Variable Symbols Value: n, % References*
Number of populations in the base
Prevalence of opium dependence among population 15 to 64 2.06
Number of opium dependent population estimated for the year 2019 Pop 1180553
Annual transition probability to each treatment group
To MMT (M) 6,1 20.71
To BMT (B) 0, 5.37 5101218
To detoxification and relapse prevention treatment (D) 20 2.42
To without or non-evidence base medicine treatment (W) 0, 71.50
Retention in maintenance treatment for one year
In MMT B, 333 162
In BMT b, 30.0
Transition to opium abstinence at the end of one year (success of treatment) in each treatment group
In MMT ¥, 27.0 .
In BMT v, 26.0
In detoxification and relapse prevention treatment Y, 10.0 sy
In those without treatment/with non-evidence-based treatment Y, 1.0
Annual probability of discontinuation or unsuccessful treatment and transition to non-treatment group
In MMT . 65.93
Calculate
In BMT : 69.61
In detoxification and relapse prevention treatment 5 89.47
Annual probability of death in each group
In MMT V. 0.77
In BMT Vs 0.39 1416
In detoxification and relapse prevention treatment Vo 0.53
In without treatment/ with non-evidence-based treatment Vi 2.91
Annual transition probability to heroin dependence .
In without treatment/ with non-evidence-based treatment Yw 1.50 '
Increasing the population of opium dependents due to population growth Beta Calculate

* References used or secondary analyzed and presented at the focus group discussion.

and this trend will continue to be 3713 cases [20.34% (95%
CI: 18.0 to 22.7)] in the 30th year. In the scenario of 50%
and 75% decrease in coverage, the number of cases will
increase by 2083 cases [15.51% (95% CI: 12.9 to 18.2)] and
3124 cases [23.26% (95%CI: 20.5 to 26.1)] in the first year,
and will increase by 8874 cases [48.63% (95% CI: 45.9 to
51.4)] and 16389 cases [89.81% (95% CI: 86.4 to 93.2)] in
the 30th year, respectively (Figure 4).

With a 25% increase in treatment coverage compared
to the status quo, the number of deaths will decrease by
460 cases [3.28% (95% CI: 1.0 to 5.5)] in the first year, and
this trend will continue to be 2,239 cases [11.71% (95%
CL: 9.9 to 13.5)] in the 30th year. In the scenario of 50%
and 75% increase in coverage, the number of cases will
decrease by 919 cases [6.56% (95% CI: 4.3 to 8.8)] and
1385 cases [9.89% (95% CI: 7.7 to 12.0)] in the first year,
and will decrease by 3973 cases [20.79% (95% CI: 19.1 to
22.5)] and 5352 cases [28.0% (95% CI: 26.4 to 29.6)] in the
30th year, respectively. With a 25% decrease in treatment
coverage compared to the status quo, the number of deaths
will increase by 459 cases [3.28% (95% CI: 0.91 to 5.7)] in

the first year, and this trend will continue to be 2,989 cases
[15.63% (95% CI: 13.4 to 17.9)] in the 30th year. In the
scenario of 50% and 75% decrease in coverage, the number
of cases will increase by 919 cases [6.56% (95% CI: 4.1 to
9.0)] and 1,379 cases [9.84% (95% CI: 7.4 to 12.4)] in the
tirst year, and will increase by 7118 cases [37.24% (95% CI:
34.7 to 39.8)] and 13,081 cases [68.44% (95% CI: 65.5 to
71.4)] in the 30th year, respectively (Figure 4).

With a 25% increase in treatment coverage compared
to the status quo, the number of abstinences will increase
by 16925 cases [20.09% (95% CI: 19.0 to 21.2)] in the first
year, and by 6983 cases [5.95% (95% CI: 5.1 to 6.8)] in
the 30th year. In the scenario of 50% and 75% increase in
coverage, the number of cases will increase by 33 840 cases
[40.18% (95% CI: 39.0 to 41.4)] and 51 198 cases [60.79%
(95% CI: 59.5 to 62.1)] in the first year, and will increase
by 12150 cases [10.35% (95%CI: 9.5 to 11.2)] and 16462
cases [14.02% (95% CI: 13.2 to 14.9)] in the 30th year,
respectively. With a 25% decrease in treatment coverage
compared to the status quo, the number of abstinences
will decrease by 16916 cases [20.08% (95% CI: 19.3 to
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20.9)] in the first year, and by 9802 cases [8.35% (95%
CIL: 7.6 to 9.1)] in the 30th year. In the scenario of 50%
and 75% decrease in coverage, the number of cases will
decrease by 33839 cases [40.18% (95% CI: 39.5 to 40.8)]
and 50754 cases [60.26% (95% CI: 59.8 to 60.8)] in the
first year, and will decrease by 24392 cases [20.78% (95%
CIL: 20.1 to 21.4)] and 47442 cases [40.42% (95% CI: 39.9
to 41.0)] in the 30th year, respectively (Figure 4).
Cumulative changes heroin dependence following
opium dependence and death in different coverage
scenarios in the second and third decades will have a
greater impact than the first decade (Figure 5). A 25%
increase in treatment coverage causes a cumulative
decrease of heroin dependence by 14451 cases [10.1%
(95% CI: 9.5 to 10.8)] in the first decade and decrease by
26187 cases [14.9% (95% CI: 14.4 to 15.5)] in the third
decade. Cumulative changes in death with a 25% increase

Heroin dependent

1

31 3 2

31

\¢
{°$ 30 3
2

Note: Number per 1000 in each year

Death in opium dependents

35

in treatment coverage resulted in a cumulative decrease of
9605 cases [6.4% (95% CI: 5.8 to 7.1)] in the first decade
and a decrease of 21046 cases [11.5% (95% CI: 10.9 to
12.1)] of death in the third decade. While cumulative
changes in abstinence in different coverage scenarios in
the first decade will have a greater impact than in the
second and third decades. For example, a 25% increase
in treatment coverage causes a cumulative increase of
113939 cases [12.6% (95% CI: 12.2 to 12.8)] in the first
decade and an increase of 70298 cases [6.2% (95% CI: 6.0
to 6.5)] of abstinence in the third decade (Table 2).

Discussion

This study is the first study in the field of modeling
the treatment of opium dependence in Iran. The aim
of this study was to estimate the parameters of opium
dependence based on research and experts’ opinion, for
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modeling of opium dependent treatment by different coverage scenario in Iran.
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modeling different treatment coverage scenarios effects
on abstinence, heroin dependence following opium
dependence and mortality of opium dependence in Iran.

Although opium dependence accounts foralarge portion
of Iran’s total opioid dependence, and about two-thirds
of dependents and treatment centers clients are opium
dependences or have experienced opium use at some point
in their lives,>** but few national and international studies
have specifically addressed the treatment parameters of
opium dependence.?>* In this study, the parameters values
were estimated based on the available evidences and was
presented an opium dependence treatment model. In this
study, we did not aim to estimate Iran’s opium dependence
population which is affected by various factors like anti-
drug trafficking policies and country’s health policies. So,
we considered the prevalence of opium dependence as
a constant rate (2.06%) for the general population over
a period of 30 years, to be able to assess the impact of
different scenarios on the level of treatment coverage. Of
course, it should be mentioned that the effect of population
growth on country’s opium dependence population was
taken into account.

In current study, opium dependence prevalence in the

population aged 15-64 years estimated to be about 2%
and the treatment coverage for all of 3 evidence-based
treatment groups (MMT, BMT and relapse prevention
after detoxification) was estimated at 28.5%. According
to the WHO recommendation, 20%-40% of OAT (opioid
substitution therapy) coverage for all opioid dependence
(injectable and non-injectable) is a moderate coverage
level and less than 20 and more than 40, are low and
high respectively.® So, it seems that Iran’s current opium
dependence treatment coverage level is at a medium
or medium to low level and it is necessary to improve
this situation. Therefore, considering the scenario of
25% increase (35.6%) and 50% increase (42.7%) in the
treatment coverage level, we will probably reach the
medium and high coverage levels.

The effect of 3 decreasing and 3 increasing scenarios on
treatment coverage level was investigated. The results of the
modeling showed that treatment coverage level reduction
has a greater effect than the coverage level increase in
the community and with a 25% decrease in treatment
coverage level compared to the baseline scenario (28.5%
coverage level) death and heroin dependence will increase
by 7.4% and 11.8% in the first decade, respectively, and

Table 2. Number (sum of relative change) of cumulative changes in deaths, heroin dependence following opium dependence, and abstinence over three decades

with changes in treatment coverage level relative to current coverage level

Treatment coverage level (%)

+25 (35.63%) +50 (42.75%)

+75 (49.88%)

-25 (21.38%) -50 (14.25%) -75 (7.13%)

Heroin dependence, n (6%)

First decade -14,451 (-1.01) -26,885 (-1.88)

Second decade -21,935 (-1.38) -39,516 (-2.48)

Third decade -26,187 (-1.49) -46,552 (-2.66)
Mortality, n (©*)

First decade -9,605 (-0.64) -17,921 (-1.19)

Second decade -17,104 (-1.02) -30,931 (-1.85)

Third decade -21,046 (-1.15) -37,493 (-2.04)
Abstinence from opium, n (6*)

First decade 113,939 (1.26) 210,081 (2.33)

Second decade 78,494 (0.77) 137,081 (1.34)

Third decade 70,298 (0.62) 122,070 (1.08)

-37,820 (-2.65) 16,949 (1.18) 37,020 (2.58) 61,029 (4.25)
-53,982 (-3.39) 27,928 (1.75) 64,227 (4.03) 112,586 (7.06)
-62,906 (-3.59) 34,696 (1.98) 82,173 (4.69) 149,781 (8.54)
-25,218 (-1.68) 11,200 (0.74) 24,368 (1.62) 40,000 (2.65)
-42,313 (-2.54) 21,588 (1.29) 49,343 (2.95) 85,875 (5.14)
-50658 (-2.76) 27,739 (1.51) 65,412 (3.56) 118,560 (6.45)
294,956 (3.27) -136,191 (-1.50) -301,044 (-3.31)  -502,722 (-5.52)
184,774 (1.81) -107,179 (-1.05) -257,878 (-2.52)  -475,200 (-4.65)
164,843 (1.46) -98,697 (-0.88) -244,509 (-2.17)  -470,733 (-4.18)

*© is sum of relative change ([B-Al/A) for ten year.
Note: The percentage change for each decade is ©x10.
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15.0% of abstinence will decrease. In contrast, a 25%
increase in coverage rate would result in a 6.4% reduction
in death, a 10.1% decrease in heroin dependence, and a
12.6% increase in abstinence. Comparison of scenarios
showed that treatment coverage level decrease affects the
consequences more than its increase. Therefore, increasing
the level of treatment coverage for communities where
this amount is low as one of the effective interventions can
be the chosen by policy makers in the field of dependence.

The results showed that a small percentage increase
(25%) in the treatment coverage level could prevent 62 573
cases of heroin dependence following opium dependence
and 47755 deaths in the country during 30 years. Other
studies, including the dynamic modeling study in Ukraine,
have shown that increasing OAT capacity is cost-effective
intervention.* A mathematical modeling study has shown
that OAT treatment coverage scaled up to 40%, including
in prisons, compared to the absence of OAT, can reduce
deaths by 7.7 percent in Kentucky, 10.7 percent in Kiev
and 25.9 percent in Tehran over 20 years. In this study, the
greater deaths reduction impact in Tehran was attributed
to the larger population of injection drug users, more HIV
positive cases in prisons and the reduction of HIV deaths
in this group.*

The effect of the coverage level increase has also been
investigated in similar issues such as alcohol consumption.
A study in the UK has shown that increasing treatment
coverage can have a significant positive effect on reducing
mortality as well as reducing DALY and morbidity
attributed to alcohol consumption.*

To increase of the treatment coverage level or increase
the percentage of admission to treatment, in addition to
the availability of services, other factors such as the cost
of services, the dependents’ demand for treatment and the
provision of high quality and effective services should be
considered and the necessary actions should be taken by
policy makers.***

The opium dependence in Iran is one of the main
routes of dependence to other opioids like heroin which
injecting drug user is one of its subsequent problems.**!
policymakers’ attention is very important to increasing the
level of treatment coverage and paying enough attention
to prevent any decrease in current level of treatment
coverage of opium dependence.

In Iran, over the last decade, the increase in treatment
coverage was facilitated by the licensing of physicians to
set up private dependence treatment centers. But due to
the factors like difficulty of monitoring the private sector,
concerns about the quality of services and the leakage of
controlled substances such as methadone into the black
market, the process of coverage increases stopped and
in some cases the necessity of decreasing of dependence
rehabilitation centers was proposed. However, the results
of the present study show that any reduction in coverage
level, even to a small extent, can have a large negative
impact in the long run. Of course, it should be mentioned
that this effect was evaluated only in the presence of
a constant prevalence, and if the prevalence increases

during the year, the impact of the negative consequences
of reducing the coverage level will be more severe.

One of the advantages of the present modeling study
was determining the values of the parameters based on
various evidence (published and unpublished) and also
using the opinion of experts to correct the parameters
and bring their value closer to the reality of the opium
dependence in Iran. One of the limitations of this study
was the assuming opium dependence prevalence constant
in the population over 30 years and also not considering
other policies and variables affecting the population of
opium dependence in Iran. However, other medical and
non-medical policies such as insurance coverage, the
fight against drug trafficking, as well as socio-economic
policies and changes can have a different impact on the
prevalence as well as the entry into treatment and the
success of treatment. So, considering these variables in
modeling can make the results of scenarios more accurate
and closer to reality. The present study is the first study
conducted in this field by the dynamic modeling method,
that subsequent studies can answer more questions in this
field by removing its limitations. This study is probably
one of the first studies that has tried to estimate the
parameters of opium dependence treatment. However,
further primary studies in this area can reveal the
accuracy of the estimates obtained in this study. For this
purpose, studies at the level of national generalizability
are proposed so that we can have more accurate values of
these parameters. It is also suggested that future studies
consider the cost-effectiveness of each scenario.

The results of this study help the country’s addiction
policy makers to consider the overall impact of changes
in the treatment level coverage of opium dependence for a
long period in Iran and to consider them in their decisions.
However, this study, like other studies of dynamic models,
is along with assumptions that the results must always be
interpreted with these assumptions in mind.

Conclusion

The present study showed that due to population growth
even in a constant prevalence of opium addiction, the trend
of opium dependence will be increasing over 30 years.
Therefore, at the status quo level of treatment coverage,
will also increase the rate of heroin dependence following
opium dependence and death. The modeling showed that
treatment coverage level reduction has a greater effect
than the coverage level increase in the country and any
reduction in coverage level, even to a small extent, can
have a large negative impact in the long run. Also, the
effect of changes in treatment coverage levels on heroin
dependence, following opium dependence, as well as
death in the second and third decades will be more than
in the first decade, while the effect on abstinence from
opium will be more in the first decade.
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