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Abstract

Background: Staying in treatment is one of the basic principles in maintenance treatment with methadone and it is considered as a
success criterion in the treatment procedure. This study aimed at analyzing effective determinants on staying in treatment in methadone
treatment procedure.

Methods: This was a retrospective cohort study, in which 6 MMT centers were randomly selected to be studied. The data were
collected using the patients’ medical records. Therefore, 1008 medical record files belonging to the patients who received methadone
treatment from April 2013 to August 2017 were investigated. Proportional hazard Cox regression (extended) was used to specify the
determinants of the methadone maintenance treatment and STATA 11 was used for data analysis.

Results: The patients’ mean age was 38.8 years (+1.08), and 75.8% were married and only 39.1% had full-time jobs. The mean age
for the first substance abuse was at 24.31years (£7.93). The average time of staying in the treatment was 28.8 months. The results of
the adjusted Cox proportional hazards regression showed among the 14 variables entered into the model, in the 1-12-month interval
age of first drug use (HR=0.945, 95 % CI=0.908-0.983, p=0.005), specific drug use (HR=1.14, 95 % CI=1.026-1.268, p=0.014), and
the frequency of treatment (HR=0.974, 95 % CI=0.959-0.990, p=0.002) were significantly correlated with survival status. The 13-36-
month interval drug use (HR=0.931, 95 % CI=0.886-0.978, p=0.005) was significantly correlated with survival status. Also, the range
of 37-53 month drug use (HR=1.058, 95 % CI=1.001-1.119, p=.044) had a significant relationship with survival status.

Conclusion: This study showed age of first drug use, specific drug use, the frequency of treatment and drug use were correlated with
a decrease in staying duration in treatment. Therefore, taking these factors into consideration in designing and administering various
interventions in addiction treatment and consulting centers is of paramount importance.
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Introduction

In 2017, an estimated 271 million people, or 5.5% of the  suffering from drug use disorders (1). One of the most
global population aged 15-64 years had used drugs in the  important characteristics of substance abuse disorders is
previous year, while 35 million people are estimated to be  frequent attempts for treatment and repeated relapses (2).

i thor: Dr D i, d. i .ac.il . N . .
Corresponding author: Dr Daem Roshani, d.roshani@muk.ac.ir TWhat is “already known” in this topic:

1. Social Determinants of Health Research Center, Research Institute for Health Little is known about influential factors on staying length mn

Development, Kurdistan University of Medical Sciences, Sanandaj, Iran MMT treatment in Iran, and the available data have been
2 Students Research Committee, Hamadan University of Medical sciences, Hamadan, gathered based on small samples in some of the studies;
Iran therefore, the aim of this study was to survey the effective

3- Department of Health Education & Promotion, School of Medical Sciences, Tarbiat
Modares University, Tehran, Iran

4 Department of Clinical Psychology , Kurdistan University of Medical Sciences,
Sanandaj, Iran

determinants on staying in treatment in methadone treatment
procedure.

— What this article adds:
These results show the age of substance abuse onset and the

number of treatments have a significant relationship with
staying status in methadone treatment.
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Methadone maintenance treatment and its determining factors

Due to high number of relapses and an increase in deadly
poisonings after detoxification, methadone maintenance
treatment (MMT) is considered as first-line treatment in
substance-dependent patients in most of the countries in
the world (3, 4). The results of some studies show MMT,
in addition to a decrease in craving for substance use,
causes a decrease in number of crimes related to substance
abuse and transmission of diseases such as hepatitis and
HIV (5-7). Iran is one of the countries with a high number
of crimes related to opioids use (8), and it seems that
methadone maintenance treatment for these patients has
attracted a special attention in developing countries. In
fact, a study in Iran showed the longest periods of being
away from substance abuse and the longest periods of
staying in the treatment procedure among substance abus-
ers, belonged to those who took MMT compared to other
treatments (9).

MMT has been widely used in Iran since 2004 and
foundations and facilities for presenting MMT services
have been prepared since then, so that there are 1400
MMT centers throughout the country now (10). Although
MMT is used extensively in different countries, some
challenges are involved in its use. One of the most im-
portant challenges facing MMT is that the patients do not
stay in the treatment much and they experience high rates
of relapse (11).

Since staying length in the treatment in MMT has a
positive correlation with other positive consequences of
MMT, such as decrease in relapse risk (12), staying in the
treatment is one of the basic principles in MMT and it is
considered as a criterion for the treatment success (13).

Little is known about influential factors on staying
length in MMT treatment in Iran, and the available data
have been gathered based on small samples (14). Moreo-
ver, the patients' follow-up periods were short as well
(15). Therefore, studying these factors in larger samples
and with longer follow-up periods is needed to determine
effective modalities which might enhance MMT efficacy.
In addition to filling the existing data gap in the related
studies, this will increase MMT outcomes generalizability.
This study aimed to investigate influential determinants of
the staying length in methadone treatment.

Methods

This was a retrospective cohort study in which 6 MMT
centers were randomly selected among 58 centers in
Sanandaj, West of Iran. The medical data of all patients
were extracted from their medical records using census
report method.

In fact, the medical records of 1008 patients who re-
ceived methadone maintenance treatment from 2013 to
2017 were studied. The patients who took other treating
methods such as buprenorphine were excluded from the
study. To avoid ethical problems, the names of the pa-
tients were coded. All variables were recorded based on
the patients' registration data for the study and their initial
interview, and did not show the patients' final medical
status. All data, including demographic variables (age,
sex, education status, marital status, employment, and
housing status), first time substance abuse age, history of
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substance abuse, other kinds of substance abuse, the num-
ber of treatments, history of mental disorders, history of
having any specific disease, history of taking any kind of
medications for any reason, and any criminal records were
extracted as predictive variables through a check list.
Moreover, staying length in methadone treatment, as a
response variable, was coded one (1) for those patients
who received MMT in the time of the study and zero (0)
for those who had left the treatment before the study was
over (August 2017). In case of patients' incomplete medi-
cal information, the needed data were gathered through an
in-person interview or a phone call. The time length of the
study as a variable was defined (time response) as the time
from patients' registration in the study to their last visit by
the researcher (at least 1 month and at most 53 months).

After dividing the 53-month interval into 3 subgroups of
less than 1 year (1-12 months), 1 to 3 years (13-36
months) and over 3 years (53-37 months), the test of rela-
tive risk hypothesis was tested and age, education, the
time coefficients, drug use history, specific drug use, and
number of treatments were added to the model as a coeffi-
cient of time in the generalized Cox regression analysis.

Survival model is one of the methods for analyzing dis-
ease durability or relapse. These models have 2 ad-
vantages over classic regression models: 1) They are able
to investigate censored data in which the studied event
does not happen throughout the time of the study at least
for a part of the studied sample. 2) They are able to deter-
mine effective factors on the survival time interval until
the event occurrence in the time range of the study. Semi-
parametric proportional hazard Cox regression is one of
the most common and a suitable model in survival analy-
sis, and it is not based on any specific distribution for sur-
vival times. Therefore, it is a proper substitute for para-
metric survival models in case of having fitness of hazards
for all independent variables in the model (16). To analyze
the data, the Cox regression model was fitted to investi-
gate any possible relationship between dependent and
independent variables in the study. On the other hand,
extended proportional hazard Cox regression was used to
determine factors affecting staying in treatment with
methadone. After fitting Cox regression model, significant
variables in the model were investigated through propor-
tional hazard Cox regression goodness of fit (based on
Sheffield residuals tests). Since hazard ratios (HR) for
age, education status, history of substance abuse, history
of taking any kind of medication for any reason, and the
number of treatments were not stable through the time,
they were entered into the model as a multiplication in the
time of the study and modeling was done using extended
proportional hazard Cox method. STATA 13 was used for
data analysis and significant level was set at 0.05 for all
tests.

Results

The average age of the patients was 38.8+1.08 years
based on their medical records and the most frequent age
group was 36-55 years group (n=492, 48.8%). Also, 962
patients were men (95.4%) and the most frequent educa-
tion group was junior high school (n=267, 26.5%). More-
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over, 764 (75.8%) patients were married. Detailed demo-
graphic data of the patients are presented in Table 1. Since
survival was defined as staying in the treatment with
methadone, 734 (72.8%) patients stayed in the treatment
and 274 (27.2%) left the treatment in the time of the study.
The median of staying time in treatment was 28 months,
indicating that 50% of the patients were in the treatment
procedure for 28 months and its average time was 28.8
months. The results of the goodness of fit test for propor-
tional hazards hypothesis with 5 significant variables were
given in Table 2. After identifying 5 variables that were
found to violate the relative hazard hypothesis, the regres-
sion model of Cox relative risks was fitted to the data
based on the extended state, and the results were presented
in Table 3. To describe the survival status, Kaplan-Meier
survival chart was plotted (Fig. 1). The results of extended
proportional hazard Cox regression model analysis
showed among 14 entered variables into the model in the
first year the followings occurred:

1) Age of onset of substance abuse: It (HR=0.945,
CI=0.908, 0.983) showed for one-year increase in onset of
substance abuse there was 5.8% decrease in the probabil-

Table 1. Sociodemographic characteristics of the study sample (n = 1008)

M. Aram Ahmadi, et al.

ity of staying in treatment (p=0.005).

2) History of taking any kind of medication for any rea-
son: It (HR=1.14, CI=1.026, 1.268) showed that taking
any kind of medication for any reason had 14% increase
in probability of staying in the treatment (p=0.014).

3) Treatment number as a variable showed (HR=0.974,
CI=0.96, 0.99), for one time increase in treatment num-
bers there was 2.6% decrease in the probability of staying
in the treatment (p=0.002).

Between first and third years other kinds of substance
abuse were as follow: It (HR=0.931, CI=0.886, 0.978)
showed other kinds of substance abuse had 7.4% decrease
in the probability of staying in the treatment (p=0.005).

The results for more than three year:

1) Employment status: Having considered “full-time
job” status as a base level, casual part-time job status
(HR=0.94, CI=0.891, 0.992) had 6.4% lower probability
of staying in the treatment compared to the full-time job
status (p=0.026).

2) Other kinds of substance abuse: It (HR=1.058,
CI=1.001, 1.119) showed other kinds of substance abuse
had 5.8% increase in the probability of staying in the

Variable Number (%) Variable Number (%)
Age (year) Employment status in 3 last month
15-35 444(44.1) Full time (ref.) 394 (39.1)
36-55 492(48.8) Regular part time 208 (20.6)
>=56 72 (7.1) Irregular part time 160 (15.9)
Gender Jobless 246 (24.4)
Male 962 (95.4) Criminal history
Female 46 (4.6) Yes 13 (1.3)
Education Status No 995 (98.7)
Illiterate (ref.) 100 (9.9) Use of special drug
Elementary school 230 (22.8) Yes 59 (5.9)
Secondary school 312 (31) No 949 (94.1)
High school 267 (26.5) History of psychological disorders
Academic 99 (9.8) Yes 27 (2.7)
Marital Status No 981 (97.3)
Married (ref.) 764 (75.8) Suffering from a special disease
Single 201(19.9) Yes 73 (7.3)
Separated 12(1.2) No 935 (92.7)
Divorced 24 (2.4) Kind of substance use
Widowed 7(0.7) Opium (ref.) 319 (31.6)
Housing Status Heroin 46 (4.6)
Personal house (ref.) 609 (60.4) Opium juice 20 (2)
Rental house 387 (38.4) Hallucinogens & Amphetamines 14 (1.4)
No fixed location 12 (1.2) More than one substance in month 609 (60.4)
Table 2. The results of proportional hazards test
Variable rho Chi2 DF p
Age -0.096 6.94 1 0.0084
Education status -0.086 5.50 1 0.0191
History of substance abuse 0.153 18.94 1 <0.0001
History of taking any kind of medications for any reason -0.078 4.52 1 0.0336
The number of treatments 0.0766 6.50 1 0.0108
Global test 58.63 1 <0.0001
Table 3. The results of Cox proportional hazards model
Time distance Variable Hazard Ratio STD error CI (95%) p
1-12 months First time substance abuse age 0.945 0.019 0.908,0.983 0.005
History of taking any kind of medications for any reason 1.14 0.061 1.026,1.268 0.014
The number of treatments 0.974 0.008 0.96,0.99 0.002
13-36 months Other kinds of substance abuse 0.931 0.023 0.886,0.978 0.005
37-53 months Employment status 0.94 0.025 0.891,0.992 0.026
Other kinds of substance abuse 1.058 0.030 1.001,1.119 0.044
http://mjiri.iums.ac.ir
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Kaplan-Meier survival estimates
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Fig. 1. Chart survival (retention time)

treatment (p=0.044) (Table 3).

Moreover, age, sex, education status, housing, marital
status, substance abuse history, mental disorder history,
specific disease history, and crime records had no signifi-
cant relationship with staying in methadone treatment.

Discussion

This study tried to investigate the influential determi-
nants on staying time length in treatment with methadone
in substance abusers. The results of analysis showed the
average staying time was 28.8 months and its median was
28 months as well for all times. This was not in line with
the results of Pashaee and Mohebi's’ studies in which the
staying time median in the treatment was 6 months, and
75% of the patients had a staying time length of 26
months and the average staying time length in the treat-
ment was 5.5 months, respectively (10, 14). Moreover,
Sarssvita's study in Indonesia showed 61.3% of the pa-
tients stayed 3 months the treatment and 74.2% stayed 6
months (17). In addition, another study in the USA
showed 3 months of stay in the treatment for the patients
(18).

It seems that one of the possible reasons for these con-
tradictory results lies in the difference in their follow-up
time lengths, so that this time was 53 months in this study,
but it was 6 months or less in the mentioned studies (10,
18, 19). In fact, when the treatment follow-up length is
short, most of the patients’ experience relapses and they
leave the treatment after the follow-up. Therefore, it caus-
es a decrease in the staying time in the treatment among
the patients. Other probable reasons of difference in stay-
ing in the treatments in various studies might be due to the
differences in sample size, and social, economic and cul-
tural characteristics of the samples, and intervention quali-
ties of addiction treatment clinics.

Single patients had lower staying time lengths in the
treatment in this study which is in line with Hosseini and
weis' studies in Iran and China, respectively (20, 21). In
fact, it is proposed that marriage or living with parents
seem to act as a protective factor against patients' relapses
that were treated with methadone. Marriage creates sense
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of solidarity and increases sense of responsibility in the
patients which leads to an increase in their family protec-
tion and prevents relapses among them (22). It seems the
main reason of such a difference between married and
nonmarried patients is the amount of social protection
they might receive, as the married receive social protec-
tion much more because of their larger social networks
and relations compared to those single or living alone.
Since the treatment period is very long in substance abuse
patients and they need family and social protection, eco-
nomical and emotional family protections seem to play a
great role in the methadone maintenance treatment success
(23, 24). Those unemployed patients who have income
had lower staying time lengths in the treatment compared
to those with full-time jobs. Unemployment increase sus-
ceptibility to leaving the treatment procedure and restart-
ing the substance abuse among the patients (25, 26). In
fact, those unemployed patients, due to having more free-
time, spending more time at home, and increasing con-
flicts with family numbers, are more prone to restarting
substance abuse and leaving the treatment procedure as
well (25). Moreover, if these patients themselves have
incomes and have no financial constraints to buy the sub-
stances they use, this might act like a motivational factor
which triggers relapses and treatment leaving among
them.

In addition, the study showed those patients who initiat-
ed substance abuse in younger ages had lower staying
time lengths in the treatment. This is in line with the re-
sults of some other studies which claim that the patients
who started substance abuse later in their life had a better
prognosis and higher staying time lengths in the treatment
compared to those who started substances abuse sooner
(27). It seems psychological characteristics of those
younger substance abusers play a great role here. In fact,
patients’ impulsive and agitated behavior may make them
prone to quit treatment and cause relapse. On the other
hand, those who initiated substance abuse later in their
lives had shorter substance dependence periods and less
severe addictions; therefore, they had higher staying time
lengths in the treatment procedure. The results of Fox (28)
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and Guindalini (29) showed these patients with longer
substance dependence periods and more severe addictions
had more craving for substance abuse, which led to treat-
ment failure (30). The patients with casual part-time jobs
had got higher treatment maintenance time length com-
pared to those with full-time jobs. There seems to be con-
tradictory results about the effects of having jobs and un-
employment on treatment maintenance in various studies
done in this area. For example, a study by Shah in Balti-
more showed sociodemographic factors, including having
or not having jobs, might affect the treatment maintenance
(31), but 2 other studies did not show any significant ef-
fect (14, 15). Those with casual part-time jobs seemed not
to have time constraints to attend treatment sessions,
which might have caused better treatment outcomes and
higher staying time in the treatment. Moreover, those pa-
tients who had higher numbers of treatment stayed more
in the treatment; this is in line with the results of some
other studies (32, 33). However, some evidences show the
history of addiction abandonment and increase in the
times of treatment have a negative effect on staying time
length in the treatment (14, 18) (22). The results of some
other studies showed those who received methadone
treatment, resisted more against substance abuse cravings
(34), and this might be a possible reason for their longer
stay in the treatment .However, large sample size, inter-
view with some of the patients about how they took meth-
adone (tablets or syrup), and calculating odds ratio for
influential variables on staying time length in the treat-
ment were the strong points of this study. However, there
were some limitations. Some variables were excluded
from the study due to not being filled in the required data
by the patients or lack of access to the patients. In addi-
tion, due to the patients' social status considerations, some
MMT centers’ lack of cooperation and lack of legal li-
cense to follow-up their patients' treatment after the treat-
ment period, the recorded data of the patients throughout
the treatment period from the selected MMT centers were
used here. Therefore, studying the staying time length in
the treatment or treatment leaving variables were limited
to those centers.

Conclusion

This study showed the age of first drug use, specific
drug use, the frequency of treatment, and drug use were
correlated with a decrease in staying duration in treatment.
Casual higher number of treatments was correlated with
higher staying time in the treatment with methadone.
Thus, paying enough attention to these factors in design-
ing and using treatment interventions for such patients is
highly important to enhance the efficacy of such interven-
tions in MMT centers.
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