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Mortality in heroin addiction: impact of
methadone treatment
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The mortality within a cohort of 115 street heroin addicts was studied for |
5-8 years using the Kaplan-Meier survival estimate technique. This differed
markedly from the relatively low mortality of 166 comparable heroin addicts
given methadone maintenance treatment (MT). The street addicts’ mortality

survival of heroin addicts.

In a recent article (1) we described rehabilitation and
other outcome variables in a national methadone
maintenance programme that was in operation in
Sweden between 1967 and 1988. Here we present
mortality rate statistics for various cohorts of heroin
addicts, in order to further elucidate the effects of
methadone treatment (MT) on survival. Five dif-
ferent cohorts were available for study: 1) patients in

MT, 2)earlier patients who had been voluntarily

discharged with medical consent, 3) subjects dis-
charged for violation of programume rules, 4)ran-
domized controls and 5) waiting-list controls.

Due to political struggle around the Swedish pro-
gramme, there was a stand-still in the intake of new
applicants between 1979 and 1984 (2, 3). Therefore,
the majority of our untreated controls had an
observation time of at least 5 years. This study was
designed to test whether patients in MT were pro-
tected from the high mortality of street addiction.
According to our hypothesis, the only comparison
group outside MT that might have a low mortality
rate would be the ex-patients who were voluntarily
discharged after social and vocational rehabilitation
(cohort 2).

. In addition to the mortality rate study we also
present in some detail an analysis of the deaths
occurring within the MT programme.

rate was 63 times that expected, compared with official statistics for a
group of this age and sex distribution. When 53 patients in MT were
involuntarily expelled from treatment, due to violation of programme
rules, they returned to the high mortality of street addicts (55 times that
expected). A group of 34 rehabilitated patients who left MT with medical
consent retained the low mortality of MT patients (their mortality rate
was 4 times that expected). Despite this great improvement in survival,
even patients in MT showed a moderately elevated mortality (8 times
that expected), mainly due to diseases acquired before entering the treatment
programme. It is concluded that MT exerts a major improvement in the
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Material and methods

The first of the 5 cohorts of heroin addicts consists
of 166 patients (130 male; 36 female) accepted for
MT at different time points during the first 12 years
of operation (1967-1979) of this treatment pro-
gramme. The doses of methadone were between
30-120 mg/d. A total of 396,199 treatment days
were delivered to this cohort (mean 6.5 years/in-
dividual) during the first 21 years of this programme
(1967-1988). Seventy-nine of these patients were
still receiving MT in January 1988, whereas 87 gave
rise to another 2 cohorts: voluntarily (n = 34) vs
involuntarily (n = 53) discharged. Enrolment in the
Jast 2 cohorts occurred on the day of discharge from
MT. Occasionally a patient would return from cohort
2 or 3 back to cohort 1 when readmitted to MT. In
that case their second treatment period was added to
the first, thereby prolonging the subject’s cohort 1
status.

There were 2 control groups. One (cohort 4) was
made up of 17 subjects aged 20-24 who fulfilled the
acceptance criteria, but were not given methadone.
They were randomly allocated to controls in a special
study (1) designed to address the problem of “spon-
taneous recovery” in treatment evaluation. These
subjects were included in the control group on the
day of randomization. Cohort 5 comprised 98
waiting-list controls, who were included on the day
of referral to MT. In 1979 our acceptance criteria for
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MT were well known among the medical profession
and it can be assumed that the majority of these
subjects would have been accepted.

The 2 control groups did not significantly differ
from each other when their mortality rate was tested
according to log-rank test (x? = 0.83). These 2
cohorts were therefore combined, forming a group of
“untreated controls”. Since the waiting-list came
into existence during a 5-year stand-still in the intake
(1979-1984), the observation time for most of the
controls was 5-8 years. Eight of the randomized
controls were accepted for MT before 5 years had
passed, while 10 waiting-list controls, who were not
‘available when they were invited to start treatment,
had an observation time in excess of § years. When-
ever one of the controls was removed from the
waiting-list, either by admission or by dismissal,
his/her further development was deleted from the
study. Forty-seven of the controls were accepted for
MT, while there were 10 refusals (4 had become
drug-free and 6 were compulsive poly-drug abusers).
The term “untreated controls” should not be taken
literally, since they all underwent intermittent detoxi-
fication and participated in drug-free treatment trials,
mostly of short duration.

All Swedish citizens have personal identification
numbers that contain information concerning their
day of birth. The deaths recorded in this study wete
monitored by checking the identification numbers of
each individual against a national mortality register.
All 96 deaths were subjected to a postmortem by
forensic pathologists, and autopsy reports were
studied against a background of our medical records.
The presence of drugs involved in these cases was
established by analyses at different regional labora-
tories of forensic medicine. Table 1 summarizes
some demographic data and observation times for
these cohorts.
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Statistics

Survival curves for groups of methadone-treated and
untreated subjects were estimated by the product-
limit method of Kaplan & Meier (4) supplied by the
SAS Institute (5). The log-rank test was used to
study differences in survival between the groups.
Survival analysis was chosen, since it can handle the
inclusion of patients for interindividually different
lengths of time. For categorical data, following
Siegel’s (6) recommendations, chi-square tests with
Yates’ correction for 4-fold tables were used.

Results
Survival estimates for different cohorts

Fig. 1 illustrates the 20-year survival estimate re-
cordings for all methadone-treated cohorts (cohorts
1, 2 and 3) and 8-year recordings for untreated
controls with 95% confidence intervals. The differ-
ence between treated and untreated was highly
significant (x? = 20.29, df 1, n = 281, P < 0.0001).
It should be pointed out that most deaths among the
methadone-treated cohorts occurred after discharge
from MT, particularly within cohort 3.

In Fig. 2 subjects remaining in MT (cohort 1) and
voluntarily discharged (cohort 2) have been com-
bined and compared with controls. The difference
between these categories had the same high level of
significance (x? = 27.18, df 1, n =228, P <0.0001).

Fig. 3 contrasts voluntarily vs involuntarily dis-
charged cases. The starting point for these curves
(time point 0) represents the day of discharge from
MT. In addition, the control curve is presented as
before. Although the group of voluntarily discharged
differed significantly from the controls (32 = 9.74, df
1, n =149, P < 0.0}), this was not the case for the
involuntarily discharged (%2 = 0.03, df 1, n = 168).

Table 1. Some hackground data for 4 diffarent cohorts of heroin addicts: the subjects dischargad (voluntarily or involuntarily) originally belanged to the mathadone-treated (MT)

group. Age and ohservation Bme in ysars £50

Valuntary Involuntary Untreated

In MT discharge discharge contrais
Total 166 34 63 115
Men 130 26 42 70
Women 36 8 11 45
Age at entering cohort (years) 275458 340482 292+456 283+4.1
Range 20~53 23-54 22-41 20-41
Years in MT 65149 41+3.2 29428 -
Range 0.05-20.4 0.4-138 0.05+13.3 -
Observation time {years) 113449 10.745.5 71160 58136
Range 05-205 0.9-107 1.2~17.0 0.1-145
Deaths 16 6 26 48
Men 14 4 22 37
Women 2 2 4 "
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Fig. 1. Twenty-year survival estimates for cohorts 1-3 (solid
‘line) and 8-year survivals in the control group (dotted line) with
95%, confidence intervals.

There was also a significant difference (x? = 9.16, df
1, n = 87, P <0.01) between cohorts 2 and 3.
Table 2 shows the causes of death, where the
bodies were found, and observed as well as expected
death rates for each cohort. The majority were due
to overdose, mostly by the i.v. route (no tablets in the
stomach). No overdoses of heroin occurred among
those treated with methadone. The methadone-
treated group (cohorts 1-3) died more often in
hospitals or at home than the controls, who were
often found in parks, public toilets, etc. (x? = 5.12,
df 1, n = 281, P < 0.05). In cohort 1, seven cases
were regarded as suicide; cohort 2 had 1 and cohort
3 had 3 verified suicides. The bodies of the deceased
control subjects were often found with no informa-
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Fig. 2, Survivors in cohorts 1+ 2 (solid line) compared with
controls (dotted). )
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Fig. 3. Cohort 2 (voluntary discharge; upper solid line) con-
trasted to cohort 3 (involuntary discharge; lower solid line) and
conirols (dotted line).

tion about the preliminaries to death, and only one
of these 48 fatalities was regarded as a verified
suicide. -

Table 2. Causes of death, sites where the bodies were found (males/females) as welf
as observed and expected yearly death rates (%) of different cohorts of heroin addicts,
Expected death rates were obtained from official Swedish statistics of deaths in subjects
matched for sex and age

Voluntary  Involuntary  Untreated

InMT  discharge  discharge  contralg
Causes of death m/t m/f m/f m/t
0D Heroin - M 10/2 23/9
0D other + heroin - 1/0 4/0 6/0
0D other drugs 5/2 1 4/2 4/1
Endo-myocarditis 3/0 - 2/0 41
Impaired liver function 2/0 - - -
Ruptured esophagesl varicasities 1/0 - - -
Traffic accident - 1/0 - -
Murder 1/0 - - -
Suicide pistol 1/0 - 1/0 -
Jumped off roof - - 1/0 -
Ruptured brain aneurysm 1/0 - - -
Sum 14/2 4/2 22/4 7/
Site of death
Hospital 4/0 1 9/3 5/1
Home 8/2 3/o 11 21/8
Park - - 1/0 /1
Street 1/0 - 1/0 -
Public tailet - 01 - 3/3
Hotel room - - - 1/0
Police arrest 1/0 - - -
Yaarly death rates (%)
Obsarved 1.40 1.65 6.91 7.20
Expected 0.17 0.44 0.13 011
Observad /expected o84 38 55.3 63.1
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Deaths within MT

Sixteen patients (14 male; 2 female) with a mean age
of 35.6 + 5.6 years (range 28—46) died while under-
going MT. This corresponds to a death rate of 1.4,
per treatment year, which is 8.4 times the expected,
according to official statistics (6), for a group of this
age and gender distribution. A table with significant
background data on these subjects is available on
request.

Many of these patients already had potentially
fatal diseases when they entered the MT programme.
Three were alcoholics, 2 with impaired liver function,
in 1 case leading to ruptured esophageal varicosities.
Another case of cirrhosis posthepatitis was not an
alcoholic, but died of liver coma. One subject had an
esophageal stricture caused by accidentally swal-
lowing lye during childhood. He feared the monthly
painful probing and distension treatments, which
had made him an iatrogenic morphine addict. In the
end he took an overdose of barbiturates., Three
patients had acquired severe heart damage through
repeated bacterial infections of endo- and
myocardium. One patient, a former amphetamine
addict, after 11 years of successful rehabilitation, met
an old amphetamine-addicted friend. They decided
to take a dose of amphetamine together and the
patient died from a ruptured arterial brain aneurysm.

In addition to severe acquired diseases, some of
these subjects had mental handicaps, rendering their
rehabilitation difficult. Three had difficulties reading
and writing, one as an isolated dyslexia, in 2 cases
due to learning disabilities. One woman had a family
history of mental depression, and displayed signs of
periodic melancholia, which may have contributed to
her eventual suicide. One death from overdose was
judged by the police to be murder. This patient had
received threatening telephone calls from a drug
dealer, who claimed that the patient owed him
money. He was found dead, beaten up in the streets,
with a syringe beside him.

A special aspect of the Swedish MT programme
has to do with its reception among therapists
(psychiatrists and social workers) outside our clinic.
Before the advent of HIV, the attitude toward MT
was highly critical and this reflected on the service
delivered to our patients. In one instance the staff at
a vocational training center demanded that our
patient be taken off methadone or be excluded from
the training program. After that we did not manage
to find him a job and soon afterwards he committed
suicide. A female patient one day found, when she
came home from work, that her brother (also a drug
addict) had hung himself in the kitchen. After that
she had difficulties sleeping at night and asked for
psychotherapy, “just someone to talk to”, We tried
to arrange such a contact for her in Stockholm,
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where she lived, but it turned out to be impossible.
Our psychiatric colleagues refused to talk to her
unless she would first agree to have her methadone
discontinued (which she did not dare). She lost her
job and was sent to a vocational training center,
where the staff had her expelled due to MT. She also
had problems with her fiancé, who maltreated her. In
the end this woman committed suicide. Another
patient, a man with reading difficulties, was unable
to find a job for a couple of years. Finally he was
hired as a caretaker by one of the societies for drug
addicts. Since they were opposed to MT he kept his
treatment a secret, but was eventually found out and
fired. He returned to unemployment, took up abuse
of sedatives and finally died from myocarditis.

Although the mortality within MT was low com-
pared with our controls, there were thus several com-
plex reasons for some continuing mortality even
within the programme.

Discussion

This study has shown the street life of a Swedish
heroin addict to be associated with high mortality.
Enrolment in an MT programme drastically reduces
the death rate, mainly by enabling drug addicts to
abandon their destructive habits, take up work and
adjust to a socially acceptable life. Those who
manage to maintain this lifestyle after voluntary dis-
charge from MT have a better survival prognosis,
whereas subjects who are expelled due to violation
of programme rules seem to return to the same high
mortality rates as before.

The death rate occurring in patients undergoing
MT (1.4%, per year) represents a great improvement
compared with street addicts. Gearing (8) reported
that 3000 patients in a methadone programme in the
United States had a death rate of only 0.8%, per year,
though there appeared to be an increase in the more
recent admissions. The mortality found in MT in the
present study is § times that expected compared with
official statistics for a2 normal population matched
for sex and age. The reasons for this moderately
elevated death rate even within the programme
appear to be manifold. The generally accepted policy
with regard to referral of heroin addicts to this treat-
ment was extremely restrictive during the period of
study. For that reason some patients incurred poten-
tially life-threatening diseases before they were sent
to MT and others took up abuse of non-opioids
during periods of heroin shortage on the illegal
market. Nowadays there is a change in attitude to
MT, mainly due to the imminent AIDS problem.
Patients are referred earlier and there is less sabotage
of their rehabilitation. This may contribute to re-
ducing the mortality within MT in the future.

There were more cases recorded as suicide among
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