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Abstract: Background: Glenohumeral dislocation is the most commonly 

encountered adult joint instability. Our Country and worldwide 

epidemiology is unclear and often limited to young, active groups that 

are not representative of general populations. Information regarding 

epidemiology and outcome from a first dislocation is useful for trauma 

service planning and patient counseling. We aimed to calculate the 

incidence of shoulder instability following first dislocation in our 

urban population and to investigate predictors of recurrent instability.  

Methods: A prospectively collected trauma database was retrospectively 

examined to identify patients with a first time dislocation. 

Demographics, subsequent dislocation and instability details were 

collected from electronic patient records. 

Results: In a 38-month study period there were 329 first dislocations in 

a population of 475,147 with mean follow-up 28.5 months (range 10-50). 

The overall incidence for first time dislocations in this population was 

21.9 per 100,000 population, of which 7.9% underwent re-dislocation and 

6.1% had further symptomatic instability. 18.8% had associated greater 

tuberosity fractures, 8.8% sustained a nerve injury while 2.7% were 

posterior dislocations.  A bimodal distribution was observed for males 

(peak incidence per 100,000 of 42.1 and 50.9 in 15-24 and 85+ age groups 

respectively), and unimodal for females (peak 45.7 in the 65-74 age 

group).  

Conclusion: We demonstrate a previously unreported burden of dislocation 

in older age groups, and suggest a rate of recurrence lower than 

previously reported in our country. The age group at highest risk of 

recurrent dislocation and instability was the 15-19 year group.  Gender 

was not a significant predictor of instability.  
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Running Title: Epidemiology of glenohumeral dislocation, subsequent instability 1 

 2 

Abstract 3 

Background: Glenohumeral dislocation is the most commonly encountered adult joint 4 

instability. Our Country and worldwide epidemiology is unclear and often limited to 5 

young, active groups that are not representative of general populations. Information 6 

regarding epidemiology and outcome from a first dislocation is useful for trauma service 7 

planning and patient counseling. We aimed to calculate the incidence of shoulder 8 

instability following first dislocation in our urban population and to investigate predictors 9 

of recurrent instability.  10 

Methods: A prospectively collected trauma database was retrospectively examined to 11 

identify patients with a first time dislocation. Demographics, subsequent dislocation and 12 

instability details were collected from electronic patient records. 13 

Results: In a 38-month study period there were 329 first dislocations in a population of 14 

475,147 with mean follow-up 28.5 months (range 10-50). The overall incidence for first 15 

time dislocations in this population was 21.9 per 100,000 population, of which 7.9% 16 

underwent re-dislocation and 6.1% had further symptomatic instability. 18.8% had 17 

associated greater tuberosity fractures, 8.8% sustained a nerve injury while 2.7% were 18 

posterior dislocations.  A bimodal distribution was observed for males (peak incidence 19 

per 100,000 of 42.1 and 50.9 in 15-24 and 85+ age groups respectively), and unimodal 20 

for females (peak 45.7 in the 65-74 age group).  21 

Conclusion: We demonstrate a previously unreported burden of dislocation in older age 22 

groups, and suggest a rate of recurrence lower than previously reported in the UK. The 23 

age group at highest risk of recurrent dislocation and instability was the 15-19 year 24 

group.  Gender was not a significant predictor of instability.  25 
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Glenohumeral joint (GHJ) dislocation, frequently referred to as shoulder dislocation, is 29 

common due to limited anatomical constraints which allow large range of motion but 30 

result in vulnerability in sporting activities. The reported incidence varies greatly in the 31 

published literature, depending on populations studied, but is estimated to be between 11 32 

and 51 per 100,000 population
1,4,10,15,16,25

. The rate is significantly higher in military and 33 

athletic groups
16,17

. The epidemiology in our country’s population is derived from one 34 

urban population based study
4
. The natural history of GHJ dislocation is described in two 35 

further studies
7,18

. 36 

 37 

There is the potential for neurovascular injury, repeat dislocations, instability, arthrosis, 38 

rotator cuff and labral pathology to follow a first GHJ dislocation. The reported 39 

frequency of instability following a primary dislocation depends on age and gender with 40 

an inverse relationship between age and stability
18

. The same study concluded that a 15 41 

year old male in their population had a 86% chance of developing instability within 2 42 

years of the primary dislocation and it’s not until beyond age 27 that a male will have a 43 

less than 50% chance of developing instability
18

. These estimates may influence the 44 

decision to undertake primary stabilization procedures as a prophylaxis against recurrent 45 

instability. 46 

 47 

The aim of this study was to examine the current epidemiology of a first GHJ dislocation 48 

in a population of UK patients. Further to this we intended to report the incidence of 49 

recurrence with investigation predictors of recurrent dislocation and instability.  50 

  51 
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Materials and Methods 52 

 53 

A retrospective data collection was performed on prospectively collected information at 54 

two adjacent UK based metropolitan university teaching hospitals based in Glasgow, UK. 55 

These hospitals provided orthopedic services for two emergency departments (ED) and a 56 

minor injuries unit. 57 

Following a glenohumeral dislocation, the initial management in the ED consisted of 58 

assessment of neurological status and radiological findings, reduction under conscious 59 

sedation and immobilization in a sling, avoiding external rotation. Patients were 60 

subsequently reviewed in an orthopedic trauma or shoulder clinic and assessed for the 61 

presence of a rotator cuff tear and any neurological deficit.  62 

Patients who have presented with a shoulder dislocation, following reduction, are referred 63 

for follow up at these two hospitals. All referrals are prospectively recorded in an 64 

administrative database and electronic patient record (Bluespier).  65 

 66 

Research ethics committee (REC) approval was not required as there was no contact with 67 

patients, allocation or concealment of treatment and only routine outcome metrics were 68 

collected such as demographics and recurrence.  69 

 70 

The dataset was examined over its 38 month timespan to identify patients, aged 15 and 71 

over, who presented with a glenohumeral dislocation. The exclusion criteria were 72 

previous glenohumeral dislocation or ipsilateral injury to upper limb (excluding a greater 73 

tuberosity fracture). The electronic patient record was examined to determine the 74 

presence of a greater tuberosity fracture and/or neurological deficits such as axillary 75 

nerve palsy. The notes were also examined to determine if, and when, a patient 76 
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represented with a further episode of actual glenohumeral dislocation (radiologically 77 

proven) or instability. Where no further presentations occurred, the national PACS 78 

(Picture Archiving and Communication System) was checked to determine whether the 79 

patient had had a further episode of dislocation or instability elsewhere in the country. 80 

The definition of a dislocation was radiological evidence of a glenohumeral dislocation 81 

with or without a history of trauma. Patients who presented with a first time dislocation 82 

had their x-rays, clinical and physiotherapist notes further reviewed to establish a 83 

diagnosis of recurrence and ongoing instability. Recurrence was defined as a 84 

radiologically confirmed or history of second dislocation, with instability being history of 85 

instability symptoms, instability on examination or stabilization surgery performed or 86 

planned. The mean follow-up period was 28.5 months (range 10 – 50, SD 11.11). 87 

 88 

During the 38 month period, 572 patients presented to both hospitals with suspected 89 

shoulder dislocation or instability. Of these, 240 were excluded for the following reasons: 90 

5 were under 15 years old, 134 presented with recurrent dislocations and 104 with no 91 

evidence of a dislocation. The study group therefore consisted of 329 primary 92 

glenohumeral dislocations.  93 

 94 

Population incidences were calculated using the mid-year population estimates for the 95 

combined catchment area of both hospitals. The total adult (15+ years) population was 96 

475,147. This data was supplied from the Health Board Business Intelligence 97 

Department. These were divided into 5 and 10 year age ranges. The incidence was 98 

defined as the number of first-time glenohumeral dislocations occurring in a year, divided 99 

by the annual eligible population. Ninety-five percent confidence intervals were 100 

calculated using the following formula: (p(1-p)/n) where p=incidence (as a decimal 101 
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proportion) and n=population size. This population was also estimated in the population 102 

data from Business Intelligence and defined as “cross-boundary population”. The 103 

proportion of patients in our dataset from out with the catchment area was calculated and 104 

compared with the population estimates. Geographic analysis of the origin of these 105 

patients revealed that 17% came from out with the described geographic areas, not 106 

uncommon with upper limb injuries and ‘walking wounded’. The population 107 

denominator is based upon an estimation of 14% cross boundary patients, therefore our 108 

dataset may overestimate the incidence slightly. Adjustment for the additional 3% of 109 

cross-boundary patients would change the incidence by 0.6/100,000 per year 110 

 111 

The prevalence of recurrent dislocation and instability was calculated as a “raw” 112 

prevalence and also using survivorship methodology (Kaplan-Meier). This methodology 113 

takes account of the differing periods of follow-up, and consequential risk of achieving a 114 

particular outcome. A multivariate analysis was performed to assess whether any 115 

demographic or injury factors were independently associated with recurrent dislocation or 116 

instability. A Cox Regression method was used. All variables were entered into the 117 

model in one step. Those factors with a p value of less than 0.05 were identified as 118 

significant predictors of recurrent dislocation. The analysis was performed with SPSS 119 

(v19, SPSS Inc, Illinois)
8
 and R (version 3.2.5)

22
. 120 

. 121 

  122 
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Results 123 

 124 

The incidence of a primary glenohumeral dislocation was 21.9 per 100,000 population 125 

(95% CI 17.7 to 26.1). The mean age at presentation was 51 years (range 15 to 96, SD 126 

21.5). There were 199 males and 130 females. There was a bimodal distribution in men 127 

and a unimodal distribution in women (Figure 1). The peak incidence in women was in 128 

the 65 to 74 year age group. The incidence was greater in men than women in the 15 to 129 

44 year old age groups, and in the very elderly (85 years+). The incidence in women 130 

exceeded men in the 55 to 74 year age group. There were (2.7%) posterior dislocations. 131 

The greater tuberosity was fractured in (18.8%) patients of which 2 had operative 132 

intervention. There was an axillary nerve injury in (8.8%). Overall, the majority of 133 

dislocations resulted from simple falls, followed by sporting injuries (Table 1).  134 

Overall, there were 26 (7.9%) patients who suffered at least one further dislocation, with 135 

a mean time to dislocation of 10.0 months. There were five (1.5%) patients who 136 

underwent primary stabilization without a further episode of dislocation. There were a 137 

further 15 (4.6%) patients who represented with symptoms of instability alone. The 138 

overall rate of redislocation, instability and/or surgical intervention was 14% (Figure 2). 139 

In the 35 year old and under group, 17 (15.7%) redislocated, 10 (9.3%) had surgery for 140 

symptomatic instability and 6 (5.6%) had symptoms of instability but declined surgery 141 

(Table2).  142 

The cumulative redislocation rate at one year was 4.7%, at two years was 5.9%, and at 143 

four years was 8.7% (Table 3)(Figures 3.1, 3.2). There was a significant difference 144 

between mechanism of injury for both recurrent instability and dislocation (Table 1).  145 

 146 
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Age was the only independent predictor of recurrent instability with the youngest age 147 

group (15-19 years) at greater risk than the oldest group (OR 7.4, 95% CI 2.7 to 20.7, 148 

p<0.001) (Table 4)(Figure 4). Similarly, age was the only independent predictor of any 149 

instability, but both the 15-19 year age group and the 20-24 group were are increased risk 150 

(Table 4). Gender was not an independent predictor for either re-dislocation or any 151 

instability (Table 4). 152 

  153 
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Discussion 154 

 155 

The overall incidence of primary dislocations in our urban population was 21.9/100,000 156 

per year. This is similar to other population studies; 17.0 in Denmark, 1989
11

, 23.9 in 157 

North America, 2010
25

, 26.2 in Norway 2011
13

, 23.1 in Canada 2014
12

 thus adding 158 

validity to these results. The rate of recurrent instability within the 2 year time period was 159 

14%, with patients 35 or under having a lower instability rate than previously described 160 

(33% versus 59.5%)
18

.  161 

 162 

Glenohumeral dislocation is a common condition, however the management depends on a 163 

multitude of factors including patient expectation, chance of recurrence, activity profile, 164 

rotator cuff integrity. Often age is used as surrogate marker for these and as such many 165 

published studies have a preference for studying younger patients. The data we have 166 

collected indicates that the experience within our urban population is lower than 167 

previously estimated in our country. Furthermore whilst primary dislocation is a 168 

significant burden for the young, there is a second peak of incidence in the elderly which 169 

is not well addressed in the literature. The management of dislocation in this elderly 170 

group has not been born out well in the literature, and management in our unit depends 171 

on perceived degree of cuff degeneration, with further evaluation with MRI arthrogram 172 

or use of anterior deltoid exercises in those with presumed pre-existing cuff insufficiency, 173 

however the evidence for this is somewhat limited.   174 

 175 

Other studies have shown higher incidences of dislocation, but have been in American 176 

collegiate athletes (all instability events, 0.12 per 1000 athlete exposures
16

), Iranian 177 

wrestlers (dislocations, 4 from 495 per year or 0.03 per 100,000 exposures)
10

 and 178 
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American military (2.8% over a 9 month period, extrapolated to 3733/100,000 per 179 

year)
17

. 180 

 181 

In 2013, Hindle et al
4
 investigated all appendicular joint dislocations in their population 182 

over a one year period, using a methodology very similar to this study, i.e. interrogating a 183 

prospectively collected database and comparing to population data within the captive 184 

populations of those three hospitals. The epidemiology of glenohumeral dislocation was 185 

the most common of all joints (n=317, 32.5%), however the incidence of 51.2 per 186 

100,000/year is over double our experience. It is very unlikely that such a striking 187 

difference in incidence is due to minute methodological differences or sampling error and 188 

this may be due to true differences in population characteristics between the 2 areas. One 189 

hypothesis that may explain the higher incidence in the study by Hindle et al
4
 is a 190 

relatively low proportion of elderly and high frequency of sporting injuries in their 191 

population.  192 

 193 

Robinson et al prospectively followed a cohort of 252 adults (15-35 years) who sustained 194 

an anterior dislocation of the shoulder for 5 years
18

. They found that 66.8% of these 195 

patients suffered instability, of which 53.2% was due to repeat dislocations. Subgroup 196 

analysis of this age group within our cohort revealed an instability rate of 33.0% of which 197 

the overall redislocation rate was 17.0% and symptomatic instability was 16.0%. The 198 

follow up of our series is shorter (28 months), however as noted in Robinson’s paper, 199 

86% of all dislocations occurred within this period.   200 

 201 

The methodology of Robinson’s study is robust however perhaps the nature of 202 

proactively looking for signs or symptoms of instability patients gives a incidence of 203 
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problems in patients who would otherwise never present to healthcare services with 204 

‘asymptomatic’ instability. There were, however, over 7 re-dislocations for every 205 

subluxation indicated that subluxation without ongoing dislocation being a rarer entity. 206 

As such our study investigated primarily re-dislocations and those with symptomatic 207 

instability, we found the rate of ongoing morbidity much lower than Robinson et al. This 208 

would indicate that patients may not be at as high a risk as previously thought, (such as 209 

the 86% chance of a 15 year old male developing instability after a first time dislocation) 210 

however repeated instability, even asymptomatic ones may be associated with 211 

arthropathy in the long term
7,19,20

. 212 

 213 

The rate of instability following first time dislocation in Robinson’s paper is higher than 214 

other studies which may in part be due to the prospective nature of the study and there are 215 

no comparable series available in the literature, with dislocation being 89% of all 216 

presentations of repeat instability. It is not possible with our methodology to quantify the 217 

role of patients undergoing stabilization or being assessed for recurrent instability in the 218 

non-NHS sector. Athletic patients who sought treatment in the private sector after their 219 

first dislocation would not be detected in this dataset. Several randomized trials published 220 

indicating rates of non-operative between 18.2% and 39.2%
2,3,9,13,21,24

 with no difference 221 

between position and an overall rate 29.1% on meta-analysis of 632 participants
23 222 

. The patients in these studies were followed up for a minimum of 2 years and had a mean 223 

age of 30.1 years with an overall rate of recurrent dislocation in similar to the 31% 224 

instability rate of our patient group at mean 28 months. 225 

 226 

This study provides evidence that the incidence of shoulder dislocation in the UK may 227 

not be as high as previously thought, and this may be due to differences in the population, 228 
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activities and comorbidity in different populations. The burden of dislocation within the 229 

elderly has been under-recognized, particularly in females 45 and over, thus resources 230 

should be directed to investigate potential sequelae within these patients, such as arthrosis 231 

and rotator cuff tears. Finally, the rate of instability and re-dislocation is lower than noted 232 

previously primary stabilization may not be warranted following a first dislocation in the 233 

general population. 234 

 235 

The main strength of this study is the inclusive nature of follow up, being able to pick up 236 

patients representing throughout the country. A limitation of this study, and indeed any 237 

epidemiological study is the applicability to a nationwide population.  Whilst it is 238 

impractical to gain a true incidence of shoulder instability following dislocation 239 

throughout our entire population, we believe this study represents a typical city 240 

population given its similarity to estimates in other cities globally
1,2,14,18,19

, contrasting to 241 

previous estimates in the UK
5,9

. The mean follow-up of 28 months with 62.3% having 242 

passed the 2 year follow up beyond which previous studies indicate the incidence of re-243 

dislocation plateaus
7,18

(Figure 3.1). The use of the Kaplan-Meier method accounts for 244 

variation in follow-up (Figures 3-4).   245 

 246 

The primary measure of this study was ‘all cause’ symptomatic instability, comprised of 247 

dislocation and reported instability. X-ray proven dislocation is relatively straight 248 

forward to measure if the investigators have access to a captive dataset. However patients 249 

who have recurrent instability frequently reduce the joint without presenting to healthcare 250 

services, therefore any study evaluating the prognosis or ongoing instability will be 251 

limited
5,6

. Robinson et al prospectively followed up a large group of first time 252 

dislocations and found, however the methodology may reduce the threshold for which a 253 
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patient is prepared to volunteer a problem which would be considered subclinical. An 254 

observational study of actual healthcare seeking behavior after a first dislocation may 255 

provide a more pragmatic estimation of the real burden of disease and healthcare 256 

utilization. 257 

Whilst our digital notes and national x-ray archive is useful for observing patients 258 

presenting to NHS services, we are unable to get information from those patients 259 

presenting to other countries nor the private sector for review of instability symptoms or 260 

stabilization. However patients presenting with dislocation will present to NHS 261 

emergency services, and indeed those having any follow up in the outpatient sector will 262 

have archived imaging. Thus only those who have subjective instability after their index 263 

dislocation would present only to the private sector and be lost to follow up in this study. 264 

A final limitation of this study to note is the duration of follow-up of 28 months. 265 

  266 
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Conclusion 267 

The overall rate of dislocation in our country varies between regions with our experience 268 

of an urban population being lower than previously thought. There is a second peak of 269 

incidence in the elderly, the consequences of which have not been thoroughly 270 

investigated in published literature. The disease burden of recurrent instability is borne 271 

predominantly by young patients, with sporting activities being the primary mechanism. 272 

The risk of ongoing instability decreases with age however we did not find gender to 273 

influence this risk. Whilst the overall rate of instability following dislocation is lower 274 

than other studies within the UK, it is similar to other studies internationally validating 275 

the results of this study.  276 

  277 
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Figure 1. Distribution of Dislocation by Gender and Age.  
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Figure 2: Proportion of dislocation and additional symptomatic instability per age group 

 

Figure (No.2)



Figure 3.1: Cumulative dislocation with time (Kaplan-Meier method) 
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Figure 3.2: Cumulative ‘all cause’ instability (dislocation and non-dislocating 

symptomatic instability) with time (Kaplan-Meier method) 
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Figure 4: Recurrent ‘all cause’ instability (dislocation and non-dislocating symptomatic 

instability) per age group (Kaplan-Meier method) 
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Table 1: Age and outcome, by mechanism of injury (* ANOVA, § Chi-square) 

Mechanism Age (mean, SD) Redislocation (n,%) Any Instability (n, %) 

Fall<2m (n=214) 60.6, 17.9 7, 3.3 16, 17.4 

Sport (n=60) 28.5, 12.3 7, 11.5 13, 21.3 

Direct trauma (n=26) 33.2, 15.5 5, 19.2 8, 30.8 

Fall from height (n=11) 49.4, 22.0 1, 9.1 2, 18.2 

Seizure (n=10) 41.4, 13.8 4, 40.0 4, 40.0 

RTC (n=6) 34.5, 16.5 2, 33.3 3, 50.0 

Other (n=2) 45.5, 29.0 0, 0  0, 0  

    

P Value <0.0001* <0.0001§ <0.0001§ 
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Table 2: Proportion of patients who redislocated or developed symptomatic instability 

per age group 

 

Age range Redislocation (n, %) Other Instability (n, %) Total instability (n, %) 

15-19 (n=22) 7 (31.8%) 4 (18.2%)  11 (50%) 

20-24 (n=20) 3 (15%) 3 (15%) 6 (30%) 

25-29 (n=20) 4 (9.5%) 7 (16.7%) 11 (26.2%) 

30-35 (n=24) 3 (12.5%) 2 (8.3%) 5 (20.8%) 

>35 (n=221) 9 (4.1%) 4 (1.8%)  13 (5.9%) 
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Table 3: Cumulative redislocation and all instability rates (Kaplan-Meier method). 

Age Range (years) 

                                                                                      15-19 20-24 25-29 30-34 35+ 

Dislocation 

6 Months                                             9.5% 5.3% 0% 4.3% 1.4% 

1 Year                                             14.3% 10.5% 4.8% 13.3% 2.3% 

18 Months                                             20.0% 10.5% 7.6% 13.3% 2.3% 

2 Years                                             26.7% 10.5% 7.6% 13.3% 2.3% 

3 Years                                              26.7% 10.5% 12.4% 13.3% 3.1% 

4 Years                                              51.1% 10.5% 12.4% 13.3% 3.1% 

      

Any Instability 

6 Months                                                9.5% 5.3% 0% 4.3% 1.4% 

1 Year                                                14.3% 10.5% 4.8% 17.8% 2.3% 

18 Months                                                20.0% 10.5% 7.6% 17.8% 2.3% 

2 Years                                                26.7% 10.5% 10.5% 17.8% 2.3% 

3 Years                                                38.9% 34.9% 22.2% 17.8% 7.1% 

4 Years                                                84.7% 67.5% 43.0% 17.8% 12.4% 
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Table 4: Predictors of recurrent dislocation and all instability (Cox Regression models) 

 Dislocation Any Instability 

Variable Odds Ratio P Value Odds Ratio P Value 

Age     

15-19 7.4 (2.7 to 20.7) <0.001 5.7 (2.5 to 12.8) <0.001 

20-24 3.7 (0.8 to 12.7) 0.074 4.2 (1.6 to 10.9) 0.003 

25-29 1.9 (0.6 to 6.3) 0.319 2.3 (0.98 to 5.2) 0.056 

30-34 3.1 (0.8 to 11.6) 0.098 2.6 (0.87 to 8.0) 0.088 

35+ 1.0  1.0  

Gender     

Male 1.8 (0.7 to 5.2) 0.245 1.6 (0.8 to 3.4) 0.179 

Female 1.0   1.0  
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