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1 

2 
3 Abstract 
4 
5 Background: The initial treatment of major trauma focuses on life saving measures. 
6 
7 

8 In surviving patients, chronic pain may be a serious problem, but the long term incidence and 

9 

10 potential risk factors are not very well studied. 
11 

12 
13 Methods: All adult trauma patients included in the institutional trauma registry in 2007 were 
14 
15 

assessed for eligibility. Exclusion criteria were: Injury Severity Score (ISS) < 9, 

17 

18 endotracheal intubation before or during admission, spinal cord lesion, known chronic drug or 
19 
20 substance abuse, major surgery within three hours after admission. A patient questionnaire 
21 
22 

was sent out six years after injury focusing on frequency and intensity of pain. A subgroup 

24 

25 analysis was done in patients with thoracic injuries, comparing patients with and without 

 epidural analgesia (EDA). 
28 

29 
30 Results: 68 patients were included in the study. 69 % reported pain six years after injury and 
31 
32 

24 % had severe pain. The severity of the injury was a risk factor for development of chronic 

34 

35 pain, whereas pain during initial hospital stay was not. In patients with thoracic injuries there 
36 
37 was no correlation between initial treatment with epidural analgesia and decreased incidence 
38 
39 

of chronic pain, however patient numbers were small. Opioids were the main analgesics used 

41 

42 initially; no patients received NSAIDs or peripheral nerve blocks during the first 24 hrs. 
43 

44 
45 Conclusion: Two thirds of the trauma patients had chronic pain six years after injury and one 
46 
47 

out of four had severe pain. The initial pain treatment was focused on opioids. and not 

49 

50 adequate. 
51 

52 

53 

54 

55 

56 

57 

58 

59 
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23 

30 

47 

55 

1 

2 
3 Introduction: 
4 

5 
6 

The initial treatment of major trauma, both pre- and in-hospital, focuses on life saving 

 measures. Concomitant pain is usually treated with opioids upon patient request (1, 2), 
10 
11 without structured protocols for preventive, modern multimodal analgesia (2). In patients who 
12 
13 

survive major trauma, chronic pain may be a significant problem in the years to come (3-5), 
14 
15 

16 requiring long-term follow-up (3). Prolonged opioid pain-treatment in these patients 
17 
18 may result in opioid abuse and major secondary health problems (6). Chronic pain can occur 
19 
20 after the peripheral and central pain receptors are being sensitized in the acute phase due to 
21 
22 

release of inflammatory mediators (7, 8). Although there is a strong association between the 

24 

25 severity of initial, post-operative pain and the incidence of chronic pain (8), controversy exists 
26 
27 on whether optimal prophylaxis and treatment of acute pain may result in reduced incidence 
28 
29 

of chronic pain, and whether some modalities of treatment are better than others in this aspect 

31 

32 (7, 8). For instance, the use of loco-regional blocks, such as epidural analgesia (EDA), has 
33 
34 shown promising results in reducing the number of patients developing chronic pain in the 
35 
36 

post-surgical setting (9). 
37 
38 
39 

40 The primary aim of this study was to determine the incidence and severity of chronic pain 
41 
42 six years after moderate to severe trauma (i.e. Injury Severity Score (ISS) ≥ 9) in non- 
43 
44 intubated patients who were primarily admitted to Oslo University Hospital, Ullevaal, the 
45 
46 

largest trauma centre in Norway with a catchment area of 2.8 million people. 

48 
49 

50 The secondary aims were to explore associations between chronic pain and strength of initial 
51 
52 pain, as well as type and quality of pain treatment given during the admission period, and 
53 
54 

initial hospital stay. . 

56 

57 

58 

59 

60 
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1 

2 
3 Methods 
4 

5 
6 

The study was reviewed and approved by the Regional Committee for Medical Research 

8 

9 Ethics of South-Eastern Norway (Ethical Committee No. 2011/169) and informed patient 
10 
11 consent was obtained for an observational, follow-up study design in adult patients. 
12 

13 
14 

All trauma patients included in the institutional trauma registry in 2007 were assessed for 
15 
16 

17 eligibility. Exclusion criteria for the study were: Injury Severity Score (ISS) < 9, age less than 
18 

19 18 years or more than 80 years, transfer from other hospitals, endotracheal intubation before 
20 
21 admission or in the emergency department (ED), , spinal cord lesion, known chronic drug or 
22 
23 

substance abuse, major surgery within three hours after admission or discharge from hospital 

25 

26 within 6 hours. 
27 

28 
29 The following data were extracted from the institutional trauma registry; age, gender, 
30 
31 

Abbreviated Injury Scale (AIS), ISS, New Injury Severity Score (NISS), mechanism of 

33 

34 injury, time of injury, time of admission, time spent in the ED, time spent in the Intensive 
35 
36 Care Unit (ICU) and total length of stay in hospital. 
37 

38 
39 

From the patients charts the following data were extracted: analgesics given during the first 
40 
41 

42 24 hours in hospital, pain scores (if applicable, i.e. Visual Analogue Scale (VAS) or Verbal 
43 

44 Numeric Rating Scale (VNRS)), and use of regional blocks, including EDA. 
45 

46 
47 In a subset of patients with moderate to severe thoracic trauma (i.e. more than two rib 
48 
49 

fractures), the use or non-use of EDA was registered. 

51 
52 

53 About six years post injury, patients who were alive and had a postal address in Norway, 
54 
55 received a written questionnaire with a prepaid stamped envelope to return to the principal 
56 
57 

investigator. A reminder was sent to patients not responding within one month.. 

59 

60 
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6 

24 

31 

1 

2 
3 The questionnaire (see Amendment 1) was designed to assess recall of initial hospital stay 
4 
5 

pain ( 5 point Likert scale: none-weak-medium-strong-very strong) and whether the 

7 

8 respondent still had any pain related to the trauma. In case of persisting pain, further questions 
 had to be 
9 
10 answered related to frequency (i.e. daily, more than once a week, more than once a month, 
11 
12 

once a month or less) and intensity of pain (weak, medium, strong, very strong). 
13 
14 
15 

16 Chronic pain was defined as any pain which could be attributed to the injury six years earlier. 
17 
18 Severe chronic pain was defined as either: medium pain daily or more, strong pain weekly, or 
19 
20 any case of very strong pain last month. 
21 
22 

23 
All data were entered in SPSS (IBM SPSS Statistics for Windows, version 22.0, Armonk, NY, 

 USA) as 

25 

26 frequency tables and reported as mean, standard deviation and range as appropriate. A 
27 
28 multiple logistic regression analysis was constructed to assess the impact of age, gender, ISS 
29 
30 

and the amount of fentanyl given in the emergency room, on the frequency of chronic pain. 

32 
33 

34 The association between initial hospital pain was tested against chronic pain/no chronic pain 
35 
36 with Chi-square test (2x5 tables). A further analysis was performed on the subgroup of 
37 
38 

patients with thoracic injuries with non-randomized use of EDA as an extra independent 
39 
40 

41 variable in the logistic regression analysis. 
42 

43 

44 

45 

46 

47 

48 

49 

50 

51 

52 

53 

54 

55 

56 

57 
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1 

2 
3 Results: 
4 

5 
6 

A total of 125 patients were eligible from the inclusion and exclusion criteria. (Fig 1, consort 

8 

9 flow chart). Out of these 125 patients, 27 patients were unavailable to follow up 
10 
11 (dead or living abroad), the questionnaire was sent to 98 patients, and returned by 68 (69%, 
12 
13 

Fig 1), which are reported here. The mechanism of injury was blunt in all patients. Road 
14 
15 

16 traffic accidents were the cause in 69%, whereas 25 % were injured as a results of falls. 
17 

18 

19 Data on age, ISS, time used, and drugs administered in the ED are listed in table 1. Opioids, 
20 
21 ketamine and diazepam were used, whereas no patient received non-steroidal anti- 
22 
23 

inflammatory drugs (NSAIDs), peripheral nerve blocks or EDA during the short stay (on 

25 

26 average 29 min) in the emergency room. Apart from EDA no other type of regional block or 
27 
28 nerve-blocks was performed during the subsequent first 24 hours after trauma in the patients. 
29 
30 

Systematic pain registration (VAS or VNRS) was not recorded in any patient in the ED, and 

32 

33 only in 22% of the patients during the next 24 hours. 
34 

35 
36 In the 68 returned questionnaires, a total of 47 (69%) patients reported chronic pain related to 
37 
38 

the injury and in 25 (37%) the occurrence was at least once per week (table 2). 
39 
40 
41 

42 The intensity of worst pain was described as strong or very strong in 13 (19%) of the patients. 
43 

44 Among the 16 patients (24%) suffering from pain which was classified as severe chronic pain 
45 
46 (table 2), the intensity of initial pain varied considerably, as did length of stay in the ICU and 
47 
48 

total LOS in hospital. Four cases with severe chronic pain were admitted for injuries with no 

50 

51 need of overnight observation in hospital, whereas five of the more severely injured patients 
52 
53 (defined as an ISS > 15) did not report chronic pain. ISS was the only variable with 
54 
55 

significant correlation to chronic pain (p=0.03) in the multivariate analyses. 

57 

58 

59 

60 
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24 

1 

2 
3 The initial pain during the first days in hospital was recalled to be “strong” or “very strong” in 
4 
5 

62% of the patients, and during the rest of the hospital stay in 47% of the patients (table 3). 

7 
8 

9 There was no significant difference between patients with chronic pain versus no chronic pain 
10 
11 in frequency or strength of recalled pain from any part of the initial hospital period after the 
12 
13 

trauma (Chi-square test, p=0.4-0.6) (table 3). 
14 
15 
16 

17 A total of 72% (26/36) of the patients in the subgroup with moderate to severe thoracic 
18 

19 trauma reported chronic chest pain, which was not different from the incidence in the total 
20 
21 study population. Eleven of the 36 (31%) patients with thoracic injury received EDA during 
22 
23 

the first 24 hours. The reported frequency of chronic pain was not significantly different in the 

25 

26 group of patients in whom EDA was administered (12 patients, 83 % with chronic pain) 
27 
28 compared with the group without EDA (24 patients, 67 % with chronic pain). 
29 

30 

31 

32 

33 

34 

35 

36 

37 

38 

39 

40 

41 

42 

43 

44 

45 

46 

47 

48 

49 

50 

51 

52 

53 

54 
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1 

2 
3 Discussion 
4 

5 
6 

In this study of major trauma patients, 69% of the patients reported chronic pain six years after 

 the injury and 24 % 

8 

9 reported severe chronic pain. The severity of trauma, as defined by the ISS, was the only 
10 
11 studied factor significantly associated with the frequency of chronic pain. There was a high 
12 
13 

incidence of recall of strong or very strong pain during the initial hospital stay, but with no 
14 
15 

16 correlation to later chronic pain. Almost no systematic pain documentation was used in our 
17 

18 hospital at the time of the injuries, and apart from the cases of epidural analgesia, opioids 
19 
20 were the most frequent analgesic in use. 
21 
22 

23 
The incidence of severe chronic pain post injury varies in the literature. The frequency of 69 

25 

26 % reporting chronic pain in our study is a high number. In a study involving patients with 
27 
28 moderate injury (in which mean ISS was 12), 15% of the patients experienced chronic pain 12 
29 
30 

months post injury (4). A second study reported that 63% of patients had trauma related pain 

32 

33 12 months after injury (5). 
34 

35 
36 One possible explanation for the high percentage of patients with chronic pain in our study 
37 
38 

may be that we only included patients with moderate or severe injury (ISS ≥ 9) and severity of 
39 
40 

41 trauma was independently associated with the frequency of chronic pain. This observation is 
42 

43 in accordance with the findings in a study by Holmes et al. who reported chronic pain to be 
44 
45 associated with the abbreviated injury scale AIS score (4). They also described three 
46 
47 

additional aspects which were predictive of the occurrence of chronic pain 12 months post 

49 

50 injury: to be unemployed before the injury, to have any pain before the injury, and to have a 
51 
52 catastrophizing attitude in general (4). Rivera et al demonstrated the following risk factors for 
53 
54 

developing chronic pain 12 months after major trauma: female gender, untreated depression 

56 

57 before the accident, low educational level and physical limitations before the accident (5). 
58 

59 

60 
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31 

48 

56 

1 

2 
3 In our study ISS was the only independent factor found to be significantly associated with 
4 
5 

chronic pain incidence; whereas age, gender, pre-trauma pain, pre-trauma analgesic use, as 

7 

8 well as different aspects of the primary pain and trauma care were not. 
9 

10 
11 Our finding that initial pain after trauma was treated mostly with opioids, is consistent with 
12 
13 

other studies (1, 10). Although opioids are effective analgesics in a dose related manner in 
14 
15 

16 trauma patients, they are associated with several adverse side effects, such as respiratory 
17 

18 depression and nausea (10). Also, the use of opioids has been demonstrated to facilitate the 
19 
20 development of hyperalgesia, which in turn is associated with increased risk of chronic pain. 
21 
22 

(8, 9). Although 31 of our patients (46%) had extremity injuries, none of these patients were 

24 

25 treated with peripheral nerve blocks during the first 24 hours. 
26 

27 
28 Strong initial pain after surgical trauma has been reported to be strongly associated with high 
29 
30 

incidence of chronic pain (7). However, it is still disputed if there is a causal relationship, or 

 merely 

32 

33 a coincidence of strong initial pain and chronic due to type or magnitude of trauma (11). In 
34 
35 our study of non-surgical trauma, about 50% of the patients (62% during first days, 47% 
36 
37 

during rest of the stay) reported strong or very strong pain during the hospital stay, but we 
38 
39 

40 found no association with the incidence of chronic pain, suggesting that initial pain does 
41 

42 not seem to be a major player in the development of chronic pain. 
43 

44 
45 Several authors have concluded that regional analgesia is suitable for trauma patients (12-14). 
46 
47 

Regional analgesia can relieve strong pain from a limited, defined area of the body without 

49 

50 the systemic drug influence from opioid drugs. 
51 

52 
53 Thoracic EDA is a suitable technique for pain treatment of sternal and/or multiple rib 
54 
55 

fractures and can be performed both in the ED and the ICU (12, 15, 16). Epidural analgesia 

57 

58 has been found to reduce the incidence of chronic pain after thoracic surgery (17). Still, while 
59 

60 the short-term and beneficial effects of EDA in this setting are well studied (12, 15), there are 
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1 

2 
3 little data on the effect of EDA on preventing chronic pain in patients with traumatic chest 
4 
5 

wall injuries. We found no correlation between the use of epidural analgesia and chronic pain 

7 

8 in our subgroup of patients with thoracic injury. 
9 

10 
11 The strengths of our study include the strict exclusion/inclusion criteria and the access to 
12 
13 

reliable initial trauma data after 6 years, from our trauma registry. We wanted to include only 
14 
15 

16 non-intubated patients as patients with intubation are given general anaesthesia and deep 
17 

18 sedation, usually for many days, which affects the ability to register and remember pain. We 
19 
20 also focused on patients with moderate and severe injuries and excluded patients who 
21 
22 

underwent surgery within three hours after admission, in order to focus on pain due to the 

24 

25 trauma per se. The long observation period of six years eliminated cases of prolonged 
26 
27 transient pain and left us with the data on chronic pain beyond the first years. 
28 

29 
30 

The limitations of our study include its retrospective design, and the relatively limited number 

32 

33 of patients. Furthermore, the questionnaire did not include data on psycho-social aspects, which 
is 
36 
37 

known to be correlated with incidence of chronic pain after surgical trauma (4). Also, the 
38 
39 

40 questionnaire was aimed to be made short and simple, with verbal 5 point Likert scales for 
41 
42 pain recall. There were no options for patients to expand on details of their pain and no 
43 
44 questions on neuropathic pain, everyday function or present quality of life. The treatment of 
45 
46 

patients with major thoracic injuries in 2007 was not based on randomization or strict criteria 

48 

49 for the use of EDA, and it is likely that there was a selection bias, i.e. patients with stronger 
50 
51 pain/more severe injury were more likely to receive EDA. Also, many patients were not 
52 
53 

eligible for epidural injection, either because of the use of anticoagulants, haemodynamic 

 instability 

55 

56 or the nature of other injuries. 
57 

58 

59 

60 
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6 

1 

2 
3 In conclusion, more than two thirds of moderately to severely injured, conscious patients had 
4 
5 

chronic pain six years post injury. One out of four patients reported severe chronic pain. 

7 
8 

9 The severity of the injury was a risk factor for development of chronic pain, whereas no 
10 
11 association between initial pain in hospital and chronic pain was demonstrated. 
12 

13 
14 

Based on these results, randomized control trials are warranted in trauma patients, to evaluate 
15 
16 

17 the effects of more optimal initial pain documentation and treatment, as well as other measures 
18 

19 with the potential aim of reducing the high incidence of chronic pain. 
20 
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1 

2 

3 

4 
5 

6 Table 1 

7 

8 Patient characteristics (n=68), analgesics and sedatives administered in the ED (Emergency Department) 

9 

10 Mean ± SD (range) 

11 
------------------------------------------------------------------------------------------------------------  

13 
Age, yrs 43 ± 17 (18-77) 

14 
15 

ISS 18 ± 8 (10-50) 
16 
17 

Time spent in ED (min) 28 ± 12 (14-76) 
18 
19 Analgesics administered in ED (mean values in patients (n) given the drug) 
20 

21 Fentanyl (µg) (n=55) 131 ± 66 (50-400) 
22  

23 Alfentanil (mg) (n=4) 0.5 ± 0.2 (0.25-0.75) 
24   

25 Ketamine (mg) (n=6) 52 ± 39 (15-100) 
26   

27 Sedatives administered in the ED  

28   

29 Diazepam (mg) n=24 3.7 ± (1.25-10) 

30  

31 

32 

33 

34 

35 

36 

37 

38 

39 

40 

41 

42 

43 

44 

45 
46 
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1 

2 

3 

4 

5 
6 

Table 2 
7 
8 Frequency of pain related to the injury 6 years earlier (n=68) 
9 
10   No pain Weak Medium Strong Very strong 
11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

36 

37 

38 

39 

40 

41 

42 

43 

44 

45 
46 

No Pain 21 0 0 0 0 

< 1 per month 0 5 5 0 0 

More than once a month 0 2 7 3 0 

 
More than once a week 

 
0 

 
1 

 
8 

 
2 

 
0 

 

Daily 
 

0 
 

0 
 

6 
 

6 
 

2 

 

Total 
 

21 
 

8 
 

26 
 

11 
 

2 
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1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 
Recall of Pain from: 

19 - Injury site 

20 - During transport 

21 - During first hours in 

22 hospital 

23 - During first days in 

24 hospital 

25 - During rest of the stay in 

26 hospital 

27 - Pain after discharge 

28 

29 
30 

31 *1 missing 
32 

33 

34 

35 

36 

37 

38 

39 

40 

41 

42 

43 

44 

45 
46 

 
 
 
 
 
 
 
 

Table 3: 

Recall of pain associated with the trauma and initial 

hospital stay – 6 years after major trauma 

 
None Weak Medium  Strong Very % Do not  

(n) % (n) % (n) % (n) % strong (n) remember (n) % Total 

4 5.9 2 2.9 8 12 10 15 27 40 17 25 68 

8 12 5 7.4 7 10 6 8.8 13 19 29 43 68 

8 12 8 12 8 12 6 8.8 13 19 25 37 68 

4 5.9 3 4.4 9 13 21 31 21 31 10 15 68 

3 4.4 6 8.8 19 28 22 32 10 15 7 10 67* 

3 4.4 8 12 17 25 24 35 15 22 1 1,5 68 
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1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

36 

37 

38 

39 

40 

41 

42 

43 

44 

45 

46 

47 

48 

49 

50 

51 

52 

53 

54 

55 

56 

57 

58 

59 

60 

Excluded (n=1166) 

No trauma team activation (n=217) 

Age < 18 years ≥ 80 years (n=201) 

ISS <9 (n=418) 

Transfer (n=106) 

Intubated (n=150) 

Self induced injuries (n=7) 

Damage control surgery (n=9) 

Known drug/ alcohol abuse (n=12) 

Spinal cord injury (n=12) 

Discharged within 6 Hours (n=6) 

Missing data (n=28) 

Questionnaire sent (n=98) 

Lost to follow up (n=27) 

Dead (n=3) 

Non-Norwegian nationals 
(n=15) 

Unknown address (n=9) 

Responders (n=68) 

Not responding (n=30) 

included (n=125) 

Assessed for eligibility (n=1291) 



 

6 

14 

21 

29 

37 

45 
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1 

2 

3 
4 

We would like to ask you some questions about pain intensity and the duration of pain after 
5 

injury. We kindly ask you to tick off the right box for your answer. We know it is a long time 

7 since the injury and if you do not remember please tick off «Do not remember”. You are 

8 welcome to add comments on the last page when you have finished the questionnaire. 
9 

10 
11 Questionnaire – Part A – Information about the pain after the injury: 
12 
13 

1) Did you have pain on scene? 

15 No 

16 Weak 

17 Medium 

18 Strong 

19 Very Strong 

20 Do not remember 

22 

23 2) Did you have pain during the transportation to the hospital? 

24 No 

25 Weak 

26 Medium 

27 Strong 

28 Very Strong 

30 Do not remember 

31 

32 3) Did you have pain in the first hours after admission to the hospital? 
33 No 
34 Weak 
35 Medium 

36 Strong 

38 Very Strong 

39 Do not remember 
40 
41 4) Did you have pain in the first days after admission to the hospital? 
42 

No 
43 Weak 
44 Medium 

46 Strong 

47 Very Strong 

48 Do not remember 
49 
50 

5) Did you have any further pain during your hospital stay? 
51 
52 

53 Weak 

54 Medium 

55 Strong 

56 Very Strong 

57 Do not remember 
58 
59 

60 

No 



 

7 

14 

22 

30 

37 
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1 

2 

3 
4 6) Did you have pain after discharge from the hospital? 
5 No 
6 Weak 

8 Medium 

9 Strong 

10 Very Strong 

11 Do not remember 
12 
13 

7) For how long did you have daily pain 

15 

16   (Please specify the duration of pain in days, months, years or still daily pain) 
17 
18 Part B – Information about present pain: 
19 
20 

1) Do you still have pain related to the injury some years ago? 
21 

No, I never feel pain related to the injury. If this is your answer, you do not answer the 

23 rest of the questions. 

24 Yes, if this is your answer, please answer the following questions: 
25 
26 2) How often do you feel such a pain? 
27 Daily 
28 Weekly 
29 Monthly 

31 Less than once a month 
32 
33 3) How would you describe the maximum intensity of the pain? 
34 Weak 
35 Medium 

36 Strong 

38 Very strong 

39 
40 Yes, I accept to be contacted by a phone call for additional questions about the pain. 
41 
42 My phone number is:   
43 
44 
45 

46 No, I do not want to be contacted by a phone call. 
47 
48 We will thank you for your time and your valuable information and sharing your information 
49 with us. 
50 

51 

52 

53 

54 

55 

56 

57 

58 

59 

60 


