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Increased mortality after anterior shoulder dislocation 
255 patients aged 12–40 years followed for 25 years
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Background   No data exist regarding mortality rate in 
young patients with a first-time anterior shoulder dislo-
cation. A cohort of 255 patients aged 12–40 years had a 
primary anterior shoulder dislocation during the years 
1978 and 1979. After 10 years, 9 of the patients had 
died—which is a high figure for this cohort of patients. 
The question thus arose as to whether these patients had 
an increased mortality rate. In this study we have exam-
ined the mortality rate in these patients 25 years after 
the primary dislocation, relative to that of the Swedish 
population in general.

Patients and methods   In 1978 and 1979, 255 patients 
aged 12–40 years (257 shoulders) with first-time ante-
rior shoulder dislocation were treated with or without 
immobilization. During 2003 and 2004, a follow-up of 
all patients who were alive was undertaken and the cer-
tificates of causes of death of 27 deceased patients were 
also analyzed.

Results   The mortality rate (SMR) for the patients 
in this study was more than double that of the general 
Swedish population (p < 0.001). A higher proportion of 
the deceased patients had etiology other than sports-
related activity as a cause of their initial dislocation 
(p = 0.04). 11 of the 27 who were deceased had died 
from injury or intoxication (S00-T98, ICD10), which 
was more than expected relative to the causes of death 
for the general Swedish population in 2003 and 2004 
(p < 0.001)

Interpretation   The doubled mortality rate in our 
cohort of patients is most probably explained by the 
inclusion of a disproportionate number of patients with 
alcoholic behavior, which may affect the long-term out-
come in trauma series.  ■

When this study started in 1978, the intention was 
to evaluate whether immobilization of first-time 
anterior shoulder dislocations would give a better 
prognosis with respect to recurrences than just 
symptomatic treatment. The study has resulted in 4 
earlier publications covering the 2-, 5-, and 10-year 
follow-ups (Hovelius et al. 1983a, b, 1996, Hov-
elius 1987). The present 25-year follow-up started 
in March 2003 and ended in February 2005, and 
showed that a relatively high number of patients 
had died (Hovelius et al. 2006).

The main aim of the present study was to deter-
mine whether the patients had an increased mortal-
ity rate compared to the general Swedish popula-
tion, and if so, to find a possible explanation for 
the high death rate by examining the certificates 
of causes of death. We also wanted to establish 
whether the patients who died had differed in any 
way on entering the study from those who were 
still alive.

Patients and methods

In 1977, one of us (LH) initiated a prospective 
study to evaluate the results of treatment of pri-
mary anterior dislocation of the glenohumeral 
joint in patients aged 40 years or younger. 27 hos-
pitals located in different urban and rural areas of 
Sweden participated in the study. During the years 
1978–1979, 255 patients (257 shoulders) were 
included in the study, after excluding 3 alcoholics 
for whom only second-hand information at the 2-
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year follow-up was available. 112 shoulders were 
immobilized for 3–4 weeks (group 1) and a sling 
was used for 104 shoulders for as long as required 
(i.e. until the patient was comfortable without it) 
(group 2). Early in the study, a third group (group 3) 
was established. In this group, we included patients 
who had initially been allocated to group 1 but who 
had not, however, completed the immobilization 
for at least 21 days (30 patients, 30 shoulders) or 
who had shoulders that for various other reasons 
could not be allocated to groups 1 or 2 (41 patients, 
41 shoulders). 2 of the latter patients were consid-
ered to be alcoholics1. Of the 30 patients who were 
excluded from group 1 and allocated to group 3 
(30 shoulders), 20 had abandoned the treatment by 
their own initiative, and in 10 cases it was because 
of wrong information from the doctor.

Of the 257 dislocations originally, 205 (80%) 
were in male patients. The primary dislocation was 
related to any kind of sports activity in 128 cases 
(50%) (Hovelius 1982).

The first follow-up was performed after 2 years 
(Hovelius et al. 1983a) and the second after 5 
years. 1 patient had died by then (Hovelius 1987). 
10 years (± 6 months) after the primary disloca-
tion, we started the third follow-up. 8 other patients 
then died by then (Hovelius et al. 1996).

The 25-year follow-up started in 2003 for those 
shoulders that had dislocated in 1978, and went 
on during the year 2004 for the patients who had 
had their primary dislocation in 1979. By February 
2005, all patients who were alive had had the 25-
year follow-up. 19 more patients had died since the 
10-year follow-up. 1 of these was excluded from 
this analysis since the patient had lived in Denmark 
when he entered the study. Thus, this report covers 
227 living patients (229 shoulders since 2 patients 
were included in the study with both of their shoul-
ders dislocated) and 27 deceased patients. 

During the 5-, 10- and 25-year follow-ups (Hov-
elius 1987, Hovelius et al. 1996, 2006) we realized 
that some of the patients who were difficult to follow 
up were alcoholics or drug addicts. Consequently, 
the patients were also classified in four categories 
at 25 years: (1) those known by us to be alcoholics, 
(2) those known by us to be drug addicts, (3) those 
known by us to be addicted to both alcohol and 
drugs, and (4) patients for whom we had no indica-
tions of any alcohol or drug abuse. 

5 patients were classified as pure alcoholics, 1 
patient was addicted to mainly drugs, and 3 patients 
were both alcoholics and drug addicts at the 25-
year follow-up. In the analysis of the results, all 9 
addicts were considered to be alcoholics.

Certificates regarding causes of death were 
ordered for all dead patients. We also registered 
whether alcohol was mentioned as a cause of or 
contributing factor to death. Finally, we made a 
classification according to the ISD10 system. 

Statistics

When standardized mortality rate (SMR) was 
calculated, we used indirect standardization. The 
reference population was the whole Swedish popu-
lation administered by Statistics Sweden (SBC), 
taking account of age, sex, and calender time. 
When we calculated “causes of death”, we com-
pared our series with the causes of death for both 
sexes and all ages in Sweden during 2003 and 2004 
(mean value for 2003–2004; Statistics Sweden).

Statistical analysis was performed with Chi-
squared test. A p-value of < 0.05 was considered 
significant. 

Results

Time of follow-up

Mean follow-up was 25 (24.2–26.4) years. Two-
thirds of the patients had follow-up of more than 
25 years after the primary dislocation; thus, the 
mortality rate was also analyzed after 26 years. Of 
our original cohorts of age groups, 4/102 patients 
originally in the age group 12–22 years, 5/65 in the 
age group 23–29 years, and 18/95 in the age group 
30–40 had died (Table 1, Figure). The increased 
risk of dying within 25 years was 108% (CI: 33–
208) (p < 0.001). 

Causes of death 

11 of 27 patients had died from injury or poison-
ing (S00–T98, Table 2). 8/11 that died from injury 
or poisoning had an anamnesis of alcohol abuse, 
compared to 3/16 that died by other causes (p = 
0.02). In our series of 27 deceased patients, a 
higher proportion died from “injury and poison-
ing” and unknown causes than in the general popu-
lation (p < 0.001). This difference still remained 
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when the 2 patients initially known as alcoholics 
were excluded (p < 0.001)

Other observations

A higher proportion of deceased patients with the 
ICD10 diagnosis “injury and poisoning” had been 
allocated to group 3 (p = 0.06). When both series 
were analyzed together with respect to these param-
eters, a higher proportion of shoulders in patients 
with alcoholic behavior—detected during the dif-
ferent follow-ups or in the death certificates—had 
been allocated to group 3 when the study was initi-
ated in 1978–1979 (p < 0.001) (Table 3). 

Of the 27 patients who died, an etiology other 
than athletic activity was recorded for their pri-
mary dislocation in 18 cases. This contrasts with 
the patients who survived, where the first-time 
dislocation was associated with sports in 128/227 
cases (p = 0.04). Furthermore, when we analyzed 
the patients who died from injury and poisoning 

Table 1. Number of expected and documented deceased patients 1–26 years after entering 
the study

Year(s) after   Number  Expected Standardized  95% confidence limit P-value
entering of  number ratio  lower         upper 
the study deceased  of deaths of mortality

 1 0 0.28 0.00 0.00 0.00 
 2 0 0.57 0.00 0.00 0.00 
 3 0 0.85 0.00 0.00 0.00 
 4 0 1.15 0.00 0.00 0.00 
 5 2 1.45 1.38 0.17 4.97 
 6 4 1.77 2.26 0.62 5.78 
 7 4 2.10 1.90 0.52 4.87 
 8 6 2.45 2.45 0.90 5.33 
 9 7 2.82 2.48 1.00 5.11 
 10 9 3.22 2.80 1.28 5.31 0.03
 11 10 3.63 2.76 1.32 5.07 0.02
 12 10 4.05 2.47 1.18 4.54 0.02
 13 11 4.50 2.45 1.22 4.38 0.01
 14 12 4.97 2.41 1.25 4.21 0.007
 15 12 5.47 2.20 1.13 3.84 0.007
 16 13 6.00 2.17 1.15 3.71 0.005
 17 14 6.56 2.14 1.17 3.58 0.003
 18 15 7.14 2.10 1.18 3.46 0.002
 19 15 7.76 1.93 1.08 3.19 0.002
 20 15 8.41 1.78 1.00 2.94 0.002
 21 17 9.11 1.87 1.09 2.99 0.001
 22 19 9.87 1.93 1.16 3.01 0.001
 23 21 10.68 1.97 1.22 3.01 0.001
 24 21 11.56 1.82 1.12 2.78 0.001
 25 24 11.79 2.07 1.33 3.08 < 0.001
 26 27 11.98 2.25 1.48 3.28 < 0.001

Numbers of death among the patients who entered this 
study in 1978 and 1979 (pink) compared to the expected 
numbers of death based on the general Swedish popu-
lation taking account to gender, age and calender year 
(blue). 
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(n = 11) together with those classified as addicts 
in the 25-year follow-up (n = 9), only 3 of the 20 
had sports annotated as being the etiology of the 
primary dislocation, as compared to 134/234 for 
those for whom there was no evidence of addiction 
(p < 0.001). 

Discussion

This study has shown that 12–40-year-old patients 
treated at our emergency units in Sweden during 
the years 1978–1979 because of a first-time ante-
rior shoulder dislocation had a lower survival rate 
than the general Swedish population. Almost half 
of those who died did so because of injury or poi-
soning, or they had a history of alcoholic abuse in 
their follow-up records. This is much higher than 
the 5–10% incidence of alcoholism in the general 
population, which matches that of our survival 
group (9/229, 4%). Diagnoses of injury or poison-

ing at death are often related to alcohol abuse, and 
a higher proportion of patients died from these 
diagnoses in our study than in the general popu-
lation during 2003 and 2004. In our opinion, this 
explains the doubled mortality rate in the present 
cohort of first-time dislocations.

Furthermore, our study has shown that in the 
group of patients who died, the cause of the ini-
tial dislocation was most often not sports-related. 
Thus, our conclusion is that a higher-than-average 
proportion of patients with alcohol-related behav-
ior may be included when a study of this kind is 
set up. Although we initially classified 5 patients 
as being alcoholics and excluded 3 patients at 2 
years because of uncertainty about their follow-up 
information (Hovelius et al. 1983a), it is difficult to 
avoid including such patients. The first dislocation 
may be due to a single bout of drinking; however, 
a patient’s drinking habits may increase with time. 
20 patients (15%) did not complete the immobiliza-
tion treatment by their own initiative, and in some 
of these cases alcohol-related behavior may have 
been the explanation for not following our treat-
ment regime. It is also probable that when intoxi-
cated, alcoholics dislocate their shoulders because 
of falling more often than the general population. 
Muscular relaxation may contribute to an increased 
rate of dislocations in this group.

An association between alcoholism and shoulder 
injuries has already been described by Nordqvist 
and Petersson (1996). They found that in men 
between 30 and 64 years of age, almost half of the 
proximal humerus fractures and shoulder disloca-
tions recorded were sustained by alcohol abusers. 
Olsson et al. (2003) found an increased mortality 
rate in patients with a fracture of the surgical neck 
of the humerus, but they did not attribute this to 
alcoholic abuse.

Table 2. Causes of death according to ICD10 classifica-
tion in our series and for the general population during 
the years 2003–2004 (Statistics Sweden)

Cause of death ICD10 n P-value a

Malignancies C00-C75 4 0.5
Endocrine E00-E90 1 0.7
Central nervous system G00-G99 2 0.1
Cardiovascular I00-I99 6 0.03
Genitourinary N00-N99 1 0.3
Injury and poisoning S00-T98 11 < 0.001 b

Nonspecific   2 < 0.001 b

Other natural causes  0 0.004 c

All causes  27
   
a Difference from the general Swedish population: 
b higher, c lower.

Table 3. Cause of death according to whether there was an ICD10 diagnosis of S00-T98 (injury or intoxification) or 
evidence of alcohol addiction at the 25-year follow-up, broken down according to the allocation to treatment groups 
when this study was initiated

S00-T98 or evidence Deceased patients a 25-year follow-up b Both series c

of alcohol addiction  Groups 1 + 2 Group 3 Groups 1 + 2 Group 3 Groups 1 + 2 Group 3
      
Yes 5 6 6 3 11 9
No 14 2 188 30 202 32

a p = 0.06; b p = 0.3; c p < 0.001.
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In our study it was possible to identify all 
patients who were still alive after 25 years. Alco-
holic patients are, however, extremely difficult to 
trace in long-term follow-ups and they are often 
registered as dropouts. The completeness of our 
study therefore gives us new information regard-
ing the relation between alcoholism and shoulder 
dislocation.
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