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Predicting the long-term impact of acquired severe injuries
on functional health status: the role of optimism, emotional
distress and pain
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Study design: Longitudinal.
Objective: To investigate the relative importance of personality traits, emotional distress and pain as
predictors of functional health status in patients with spinal cord injury (SCI) or multiple traumas (MTs).
Setting: Sunnaas Rehabilitation Hospital, Norway.
Methods: Data were obtained from SCI and MT patients at admission (n¼101) and at discharge
(n¼87) from rehabilitation, as well as 4 years post injury (n¼75). The primary outcome measure was
the sickness impact profile (SIP). Personality traits, that is, dispositional optimism and positive/negative
affectivity, were measured using the Life Orientation Test-Revised and the Positive Affect and Negative
Affect Schedule, respectively.
Results: Using hierarchical regression analysis, dispositional optimism and pain emerged as the most
robust predictors of functional health status. Generally, these two variables accounted for a substantial
part of the variance (that is, 20–40%) in the SIP scales. Significant correlations between pain and
anxiety/depression were found in all phases of the study, and at follow-up depression level appeared as
an independent predictor of functional health.
Conclusion: The substantial predictive power, in terms of explained variance, of dispositional
optimism, pain and depression/anxiety, indicates that these variables may be of practical–clinical
importance in a rehabilitation setting. Specifically, patients characterized by low optimism, combined
with presence of pain and depression/anxiety, may constitute a high-risk group for disability and
reduced quality of life. On the other hand, high optimism should be regarded as a resilience
characteristic, protecting the individual against long-term sequelae of severe physical injury.
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Introduction

The ultimate goal of rehabilitation of patients who have

acquired a severe physical injury, such as spinal cord injury

(SCI) or multiple traumas (MTs), might be described as

reducing disabilities to minimize handicaps.1 In practice,

this amounts to improving the patients’ function in daily

activities and generally to making them feel better. Measure-

ments of how people are feeling and adapting in this context

might be referred to as health-related quality of life or

functional health status, depending on the type of measures

used. In order to assess the influence of injury/disease and

treatment on the daily life of patients, functional health

and health-related quality of life as outcome measures

have been increasingly used in addition to ordinary

medical criteria.2

SCI and MT often cause severe disabilities and dramatic

changes in the life of the afflicted person and are usually

associated with reduced functional health levels.2,3 The

findings are not unequivocal, however. For example, several

studies suggest that health-related quality of life after SCI

or MT is not always influenced by the severity of either

impairment or disability.3,4 The causes of these findings are

unclear, but it is assumed that psychological adaptive

responses are involved.3 Previous research on SCI and MT

populations has included a variety of functional health

determinants, such as demographic factors and co-morbid-

ity,2 physical fitness5 and social support.6 Yet, as emphasized
Received 17 December 2010; revised 5 May 2011; accepted 14 May 2011;

published online 21 June 2011

Correspondence: Professor O Vassend, Department of Psychology, University

of Oslo, PO Box 1094, Blindern, Oslo 0317, Norway.

E-mail: olav.vassend@psykologi.uio.no
{AJ Quale died on 27 April 2010.

Spinal Cord (2011) 49, 1193–1197

& 2011 International Spinal Cord Society All rights reserved 1362-4393/11 $32.00

www.nature.com/sc

http://dx.doi.org/10.1038/sc.2011.70
mailto:olav.vassend@psykologi.uio.no
http://www.nature.com/sc


by Post and Noreau,7 there is a lack of longitudinal

studies, particularly of the effect of personal characteristics

(for example, personality, coping strategies), in this

research area.

In a recent study of adjustment patterns in SCI and MT

patients in a rehabilitation setting,8 resilience was the most

common trajectory. Resilience was defined as the ability of

individuals who are facing a severe and potentially disabling

physical injury to maintain a relatively stable and healthy

level of psychological and social functioning, and to

maintain positive emotions and positive perception of the

self and the future.8 Importantly, compared with the other

two trajectories (that is, recovery and distress) that were

identified in this study, the resilient patients evidenced

higher initial optimism levels, more positive affect (PA) (and

less negative affect (NA)) and less pain.

In this study the utility of these resilience characteristics as

predictors of functional health in the same unselected

patient sample was explored. Thus, the main aim of this

study was to investigate to what extent functional health

status could be predicted by personality traits (that is,

dispositional optimism and positive/negative affectivity),

emotional distress and pain levels.

Materials and methods

Participants

This study was conducted at Sunnaas Rehabilitation Hospital

(SRH), the most specialized rehabilitation hospital in

Norway. The participants comprised inpatients with MTs,

SCI or both, admitted to SRH during a 2-year period from

February 2003 to January 2005. Exclusion criteria were severe

cognitive deficits or practical problems with carrying out the

interview because of severe medical complications, psychosis

or other psychiatric illness, or insufficient understanding of

the Norwegian language. Procedures for data collection as

well as demographic and medical characteristics of the

sample at admission (T1) and discharge (T2) have been

described in detail in previous publications.4,8 The follow-up

study was conducted 4 years after discharge (T3) from SRH,

from February 2007 through February 2009. Of the 101

patients who were included at T1, 85 were contacted at

follow-up and asked to participate (9 patients were deceased,

6 could not be located and 1 was excluded because the

diagnosis had been changed to multiple sclerosis). Of these,

10 refused to participate, leaving us with a net sample of

75 individuals.

All traumatic injuries were classified by the Abbreviated

Injury Scale and the New Injury Severity Score (NISS),9 with a

NISS score above 15 considered a serious injury. A MT was

defined as having a NISS score above 15 and with at least two

injuries classified in the Abbreviated Injury Scale.9 Both

patients with traumatically acquired SCI (that is, caused by

accidents) and nontraumatic SCI (that is, caused by infec-

tions and vascular lesions) were included. A total of 19

patients had MT in addition to SCI. The project was

approved by the Regional Committee for Medical Ethics,

South-East Norway.

Sickness impact profile (SIP)

The SIP is a well-established generic measure of functional

health status,10,11 yielding scores for all essential facets of

this construct.1 It consists of 136 statements about func-

tional status in 12 categories. Two dimension scores and the

overall SIP score were calculated, with higher scores indicat-

ing more dysfunction. The physical dimension comprises

the categories ambulation, mobility, body care and move-

ment. The psychosocial dimension encompasses the alert-

ness behavior, social interaction, emotional behavior and

communication categories. The remaining independent

categories are sleep and rest, eating, work, home manage-

ment and recreation and pastimes. Psychometric properties

of the SIP are generally very good,12 and the instrument has

been used in a broad range of studies, including studies of

consecutive trauma patients or groups with single diagnoses

such as SCI.2

Psychological measures

Symptoms of posttraumatic stress were measured with the

Impact of Event Scale-Revised (IES-R).13 The IES-R is a 22-item

scale that measures all three core characteristics of post trau-

matic stress disorder (PTSD), that is, intrusion, avoidance and

hyperarousal. The Hospital Anxiety and Depression Scale

(HADS)14 was used to identify symptoms of anxiety (HADS-A)

and depression (HADS-D). A score of 0–7 for either subscale is

regarded as being in the normal range, and a score of 8 or

higher indicates probable presence (‘caseness’) of depression

or anxiety disorder. Pain was assessed with a yes/no question

and a visual analogue scale indicating the maximal experience

of pain during the last week on a scale ranging from 0 to 10.

PA and NA were measured using the Positive Affect and

Negative Affect Schedule (PANAS).15 The PANAS consists of

10 adjectives in two subscales: PA and NA. In this study,

results based on the trait version of the instrument are

reported. Finally, to measure the personality trait disposi-

tional optimism, a revised version of the Life Orientation

Test (LOT-R) was used.16,17 The personality instruments were

administered in the initial phase of the study (see Table 1).

All the measures are well established, and we used

Norwegian language versions. Internal consistency for the

scales was acceptable in our sample, with Cronbach’s a
ranging from 0.92 (IES-R) to 0.80 (HADS-D).

Statistical analyses

Multivariate analysis of variance and paired samples t-tests

were conducted to analyze within-subject changes in distress

and pain over time. Correlation analysis was performed to

explore associations among the study variables. In order to

examine the effects of sets of independent variables on SIP

scores, hierarchical regression analysis was used. Because of

the large number of study variables relative to the number of

subjects, a careful selection of independent variables to be

included in the regression analyses was performed. Initial

correlation and regression analyses revealed no consistent

effects of NISS (that is, injury severity) or age, sex and

education on the dependent variables. Consequently, these

variables were not included in further analyses. Furthermore,
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when the three personality measures were entered simulta-

neously as independent variables in regression analyses, only

the LOT-R was found to have significant effects on the

SIP scales. In a next step, a series of hierarchical linear

regressions were conducted, entering, first, the LOT-R, then

maximum pain rating and in the third block of variables

HADS-A, HADS-D and IES-R. In these analyses, consistent

effects of the pain variables, in addition to the LOT-R, were

found. No significant parameters or further increases in R2

occurred when the emotional distress indices obtained at

admission or discharge were entered in the third block, but

significant effects of HADS-D at follow-up were demon-

strated (Table 3, model 3). All significant predictors that

emerged from these analyses were then included in a final set

of regression models (that is, model 1–3 reported in Table 3),

in which the LOT-R (T1) was entered in the first step,

maximum pain ratings (T1–T3) in the second and, in model

3, HADS-D in the third. Changes in explained variance

(R2 change) across blocks were determined using the F-test.

Results

Mean age for the 75 patients (67% men) who participated

at follow-up was 45 years (s.d. 14.5) and mean years of

education was 13 (s.d. 3.1). Since some of the respondents

from T1 did not participate at T3 (n¼26) because of the

reasons explained above, analyses were conducted to

compare the respondents with the nonrespondents at T3.

Briefly, these results showed that the nonresponders had a

significantly shorter stay at the rehabilitation hospital, were

less optimistic and had lower trait PA.

As shown in Table 1, there were no significant changes in

anxiety or post-traumatic stress symptoms across the time

points. However, an increase in depression at follow-up as

compared with depression level at discharge was observed

(Po0.05). Although the mean levels of anxiety and depres-

sion are within the normal range (0–7), frequency analyses

revealed that in each phase of the study 20–25% of the

participants exhibited elevated (X8) HADS-A scores. The

proportion of participants with elevated HADS-D scores was

about 10% at admission and discharge, and about 20% at

follow-up. There was also an increase in maximum pain

ratings at follow-up compared with pain levels both at

admission (Po0.05) and discharge (Po0.001). A large

proportion of the patients (68%) reported having pain at

follow-up. Several of the mean scores on the SIP subscales

(categories) were 420, indicating severe functional impair-

ment. These were work (42.7, s.d. 30.6), recreation and

pastimes (26.3, s.d. 20), home management (21.2, s.d. 20.9)

and sleep and rest (22.1, s.d. 21.4).

Correlation analyses

With one exception, all correlations between personality

measures (that is, LOT-R, PANAS-PA and PANAS-NA) ob-

tained at admission and the SIP scales were significant

(Table 2). Furthermore, pain ratings obtained in the three

phases of the study were consistently related to both

psychosocial and physical aspects of functional health.

Generally, measures of emotional distress (that is, HADS-A,

HADS-D and IES-R) were positively correlated with the SIP

scales. Further analyses showed significant correlations

between pain and HADS-A at admission (r¼0.35, Po0.01).

Table 1 Median days after the injury, mean scores (s.d.) for the
psychological variables and the functional health and injury scales

Variable Admission
(T1)

Discharge
(T2)

Follow-up
(T3)

F
(Wilks’ lambda)

Days after event 39 121 1559
N 77–96 78–85 50–72

IES-R 25.9 (21.3) 20.8 (20.4) 25.9 (22.0) 3.17
HADS-A 4.9 (4.0) 4.5 (4.1) 5.9 (4.4) 2.33
HADS-D 4.2 (3.9) 3.6 (3.2) 4.4 (4.0) 4.24*
Maximum pain 4.7 (2.8) 3.6 (2.6) 6.5 (2.6) 12.13**

PANAS-PA 36.0 (7.9) – –
PANAS-NA 17.8 (6.9) – –
LOT-R 16.9 (5.3) – –

NISS 33.0 (14.1) – –
SIP-total – – 17.5 (12.8)
SIP-physical – – 17.5 (15.7)
SIP-psychosoc. – – 14.4 (14.4)

Abbreviations: HADS, Hospital Anxiety and Depression Scale (HADS-A, HADS

of anxiety; HADS-D, HADS of depression); IES-R, Impact of Event Scale-

Revised; LOT-R, Life Orientation Scale Test-Revised; NISS, new injury severity

scale; PANAS, Positive Affect and Negative Affect Schedule (PANAS-PA,

positive affect; PANAS-NA, negative affect); SIP, sickness impact profile.

N, number of participants in the three phases of this study; F (Wilks’ lambda),

multivariate F-tests of changes in emotional distress and pain across the time

points.

*Po0.05.

**Po0.001.

Table 2 Correlations between SIP dimensions (T3) and demographic
variables, maximum pain and psychological measures

SIP total SIP physical SIP psychosoc

Admission (T1)
Maximum pain 0.27* 0.06 0.38**
LOT-R �0.44** �0.35** �0.41**
PANAS-PA �0.32** �0.26* �0.29*
PANAS-NA 0.24* 0.13 0.30*
IES-R �0.06 �0.12 0.09
HADS-A 0.24 0.18 0.29*
HADS-D 0.29* 0.30* 0.21

Discharge (T2)
Maximum pain 0.54*** 0.42** 0.50***
IES-R 0.35** 0.25 0.42**
HADS-A 0.32* 0.19 0.41**
HADS-D 0.41** 0.34** 0.40**

Follow-up (T3)
Maximum pain 0.60*** 0.57*** 0.37**
IES-R 0.28* 0.02 0.51***
HADS-A 0.36** 0.02 0.64***
HADS-D 0.59*** 0.27* 0.73***

Abbreviations: HADS, Hospital Anxiety and Depression Scale (HADS-A, HADS

of anxiety; HADS-D, HADS of depression); IES-R, Impact of Event Scale-

Revised; LOT-R, Life Orientation Scale Test-Revised; PANAS, Positive Affect and

Negative Affect Schedule (PANAS-PA, positive affect; PANAS-NA, negative

affect); SIP, sickness impact profile.

*Po0.05.

**Po0.01.

***Po0.001.

N¼ 50–72.
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At discharge and follow-up both HADS-A and HADS-D were

significantly associated with pain ratings (coefficients in

the 0.24–0.39 range, Po0.05). These coefficients were still

significant after controlling for personality variables (that is,

LOT-R, PANAS-PA and PANAS-NA) in partial correlation

analyses (data not shown).

Regression analyses

As is evident from Table 3, all the SIP scales were significantly

predicted by the LOT-R.

Nearly one-fifth of the variance in the SIP total score could

be accounted for by this independent variable. Moreover,

inclusion of the pain variable, and in model 3 the HADS-D,

resulted in an additional increase in R2, and together these

independent variables accounted for 25–39% of the variance

in the SIP total score. Generally, rather similar effects of the

LOT-R and the pain variables on the individual SIP scales

were found.

Discussion

The primary purpose of the study was to investigate

predictors of long-term functional health status in a group

of MT and/or SCI patients. The impact of major trauma

was reflected in the elevated mean scores on several of

the SIP scales, indicating that a high proportion of the

patients experienced persistent consequences of their in-

juries. Moreover, several of the patients evidenced symptoms

of anxiety and/or depression, particularly at follow-up.

Although most of the psychological measures correlated

significantly with the SIP scales, dispositional optimism

turned out to be the most robust predictor variable. With the

exception of HADS depression scores at follow-up, inclusion

of emotional distress indices did not result in significant

increases in R2 when these variables were entered after

dispositional optimism and pain ratings in hierarchical

regressions. It should be mentioned, however, that part of

the associations found might be attributed to overlap

between measurements. Of particular note, anxiety and

mood problems are addressed not only in the HADS but also

in the SIP psychosocial and total scores. Consequently,

empirical associations between these two measures should be

expected.

Dispositional optimism is a widely studied trait in

psychology and medicine associated with a variety of

important outcomes.17,18 For example, low optimism scores

have been shown to predict progression of carotid athero-

sclerosis, and delay in returning to normal activities follow-

ing hernia operations. Moreover, evidence supports better

adjustment following surgery and radiation therapy for

cancer among optimists.17,18 The originators of the LOT

scales suggest that the better emotional and behavioral

outcomes of optimists may be fostered partly by their

use of well-functioning coping styles, such as their

ability to recruit social support networks and their use of

problem-focused and preventive coping strategies.18 Gener-

ally, dispositional optimism appears as a crucial personality

trait for the understanding of coping and self-regulation

processes in individuals who have suffered serious trauma, or

stress experiences generally. Interestingly, research has

suggested that the trait may be based on previously learned

experiences and is therefore, to a certain extent, amenable

to change.17,18

Another contribution of this study was to provide

comprehensive analyses of the association between pain

experiences, functional health and emotional distress. Im-

portantly, maximum pain ratings emerged as significant

predictors of both physical and psychosocial aspects of

functional health. The results also showed that pain was

related to depression and/or anxiety in all phases of this

study. Accumulated research has shown that chronic pain is

strongly associated with risk of depression and anxiety, with

relative risks ranging from 2 to 4 in most studies.19 Evidence

that pain causes emotional distress, rather than vice versa,

comes from treatment studies indicating that levels of

depression and anxiety normalize after successful pain

treatment.20 On the other hand, psychological factors are

predictive of the development of chronic pain after injury/

disease, and there is evidence that anxiety and depression

Table 3 Hierarchical linear regressions examining influences of optimism, pain and depression on functional health

SIP total SIP physical SIP psychosoc

b (R2) b (R2) b (R2)

Model 1
LOT-R (T1) �0.44** (0.19) �0.40* (0.12) �0.42** (0.17)
Maximum pain (T1) 0.24a (0.25a) 0.01* (0.12) 0.38** (0.31xx)

Model 2
Maximum pain (T2) (added to LOT-R) 0.44*** (0.39xxx) 0.33* (0.24x) 0.37** (0.28xx)

Model 3
Maximum pain (T3) 0.46** (0.39xx) 0.45** (0.32xx) 0.22 (0.20)
HADS-D (T3) (added to LOT-R) 0.32* (0.47x) �0.19 (0.35) 0.65*** (0.53xxx)

Abbreviations: HADS-D, HADS Depression Scale; LOT-R, Life Orientation Scale Test-Revised.

b; standardized regression coefficient: *Po0.05, **Po0.01, ***Po0.001.

R2 change: xPo0.05, xxPo0.01, xxxPo0.001, aP¼0.05; n¼ 41–56.
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increase pain sensitivity and may therefore exacerbate pain

conditions.19,20

A potential limitation of this study is the relatively small

sample size, combined with what seems to be nonrandom

attrition from admission to follow-up (that is, the non-

responders having shorter stay in the rehabilitation hospital,

being less optimistic and having lower trait PA). Thus,

caution must be taken in generalizing the results. Still, the

main findings, in terms of relationships between the SIP

scales and the independent variables, some of which are

measured at several time points, appear quite consistent.

Conclusion

Despite their limitations, our results may have important

implications. Notably, we found that both dispositional

optimism and pain predicted functional health status

assessed several years after severe physical injury. Further-

more, in each phase of this study significant associations

between pain and emotional distress indices were found,

indicating that these variables may be causally related,

independent of personality influences. In the follow-up

phase, depression emerged as an independent predictor of

functional health status. Taken together, these findings

suggest that the combination of pain with depression/

anxiety and low optimism could represent a high-risk group

for disability and reduced quality of life, in which case this

may be a patient group of particular importance for targeted

interventions.
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