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Objective: The aims of this study were: to describe the fre-
quency of whiplash-related symptoms and psychological 
factors in persons 5 years after a whiplash injury; to study 
the relationship between symptoms and psychological fac-
tors; to examine gender differences; and to investigate the 
cause of sick leave. 
Methods: Questionnaires addressing neck pain, pain inten-
sity, whiplash-related symptoms, post-traumatic stress, de-
pression, social support and life satisfaction were used. 
Results: Neck pain was reported by 59% of subjects,  
whiplash-related symptoms (Rivermead Post-Concussion 
Symptoms Questionnaire, RPQ) by 76%, depression (Beck’s 
Depression Inventory, BDI) by 22%, and post-traumatic 
stress (Impact of Event Scale, IES), by 38%. The scores of 
pain intensity and RPQ were correlated to BDI, IES and 
LiSat-11 scores. Men reported a lower level of quality of social 
support than women. Men reporting many symptoms also 
reported reduced availability of social interaction, whereas 
women with many symptoms reported reduced availability 
of attachment (i.e. lack of intimate partner, close family and 
friends). A multivariate logistic regression showed an asso-
ciation between sick leave and depression. 
Conclusion: These findings indicate the importance of as-
sessing possible relationships between symptoms, depression 
and post-traumatic stress in persons with long-term prob-
lems after whiplash injury, and of treating existing symp-
toms, especially depression. Because social support may play 
a role in recovery, social relationships should also be exam-
ined.
Key words: whiplash injuries, depression, stress disorders, post-
traumatic.
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INTRODUCTION

Whiplash injuries have become a major health problem because 
of their high frequency and increasing economic costs (1, 2). In 
Western countries, the incidence is 1.0–3.2/1000 per year (3). 
The term whiplash describes a mechanism of energy caused by 

acceleration being transferred to the neck, which results in soft 
tissue injury/distortion of the neck (1). Most whiplash trauma is 
the result of traffic accidents, but other trauma mechanisms have 
also been described (1, 4). The distortion of the neck usually 
decreases over subsequent days or weeks, but the injury may lead 
to a number of clinical symptoms known as whiplash-associated 
disorder (WAD) (1). The dominating complaints after the injury 
are neck pain and headache (5, 6). Other symptoms commonly 
associated with WAD are fatigue, dizziness, irritability, concen-
tration and memory disturbances (1), sleep disturbance and anxi-
ety (7). Although many patients with whiplash trauma recover 
within a few months after the accident (7), a significant propor-
tion experiences prolonged symptoms (3, 8, 9). The frequency of 
long-term symptoms after whiplash injuries varies. Mayou et al. 
(9) reported that 35% of subjects had physical problems 5 years 
after the injury, and persistent neck pain has been demonstrated 
in 84–90% of patients 1–2 years after the injury (10) and in as 
much as 50% of whiplash patients 17 years after the injury (11). 
Moreover, patients may also have psychological issues after the 
injury, such as post-traumatic stress or depression, which can 
influence recovery (12, 13). 

Although studies have identified risk factors such as in-
creased age, gender and initial neck pain intensity (6, 10), 
the literature is inconsistent (14), making it unclear which 
factors lead to the development of persistent symptoms and 
related disability after whiplash injuries. During the last years 
some studies have looked at both physical and psychological 
aspects (15, 16) as causes of prolonged recovery. However, 
most studies of long-term outcome after WAD have focused 
on neck pain (15, 17) after the injury, while the persistence of 
other symptoms, together with psychosocial and psychological 
aspects, is less well investigated. Recently, Williamson et al. 
(14), in a systematic review, identified the need for further re-
search with respect to psychological factors in the development 
of late symptoms after whiplash injury. Moreover, in several 
studies attention has been paid to the influence of gender as a 
potential prognostic factor after whiplash injuries, and female 
gender has been identified as a factor related to poor recovery 
(18). In contrast, some studies have failed to show any gender 
differences regarding long-term symptoms after the injury (15, 
17). The inconsistent results may be due to differences in study 
populations and the investigated variables. 

The conditions after whiplash injury may often affect several 
aspects of daily life, such as work, leisure and the total experi-
ence of satisfaction with life (19, 20). Since people live in a 
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social context with social relationships, the influence of social 
support after the trauma seems to be important for the injured 
persons. However, few studies have focused on these factors 
(21). The consequences of the injury may also be reflected in 
difficulties with return to usual occupation (3). In a previous 
study Bylund & Björnstig. (2) found that most people on sick 
leave due to traffic accidents were injured by whiplash trauma 
and, recently, Berglund et al. (18) reported increased sick leave 
several years after motor vehicle injuries. Moreover, attempts 
have been made to find factors related to sick leave and time 
off work following a whiplash injury (20), but the underlying 
causes remain unclear. However, since the follow-up time after 
whiplash injury differs between studies, and the length of time 
after injury in most studies has been rather short, it is difficult 
to compare the long-term outcome (9, 22). 

The present study therefore investigates persons with whip-
lash injuries in a defined population and geographical area 5 
years after the trauma in order to address the following aims: 
(i) to describe the frequency of whiplash-related symptoms and 
psychological factors; (ii) to study the relationship between 
symptoms and psychological factors; (iii) to examine gender 
differences in these frequencies and relationships; and (iv) to 
investigate the cause of sick leave.

METHODS
Patients and procedures
Information about the trauma history of persons seeking acute medi-
cal assessment because of whiplash trauma in the Umeå district of 
Northern Sweden during the year 2001 was collected from the Umeå 
University hospital’s ongoing injury and trauma register. To be 
included in the study, the injured patient should have arrived to the 
emergency department (ED) at the Umeå University hospital within 
3 days after the trauma and should have received the diagnosis of 
whiplash injury based on an examination by the emergency physician 
or by the general practitioner on call. Exclusion criteria were acute 
fractures or dislocations of the cervical spine related to a whiplash 
injury, and these criteria resulted in the inclusion of persons with 
WAD grades I–III (1). 

Out of the 325 subjects injured during the year 2001, a set of ques-
tionnaires was sent to 304 subjects who were eligible for the study. 
These subjects were between 18 and 64 years old 5 years after the 
injury. (One had died for reasons unrelated to whiplash injury; for 
13 subjects, either their addresses could not be obtained or the data 
was insufficient. Seven persons had moved abroad). After one written 
reminder, subjects were contacted by telephone if the questionnaires 
were not returned. In total, 191 persons (88 men (46%) and 103 
women (54%)) answered 5 out of 7 questionnaires and participated 
in the study (Table I) (two questionnaires were answered by 189 and 
175 persons), 25 subjects actively declined to participate. Informa-
tion about demographic and injury characteristics were collected 
from hospital documents (medical records and the Umeå University 
hospital’s ongoing injury and trauma register) and was completed with 
some additional questions 5 years after the injury (hospital documents: 
occupational situation at time of injury, position in vehicle and seat 
belt; additional questions: education, occupational situation at time 
of injury and 5 years after injury, marital status) (Table I). The mean 
age of the participants was 32.7 (standard deviation (SD) 11.4) years 
at the time of injury. The majority of the participants had been injured 
in vehicle accidents (81%). The participants were compared with the 
non-participants (non-responders and the persons who declined to 
participate). The non-participants had a male dominance (63%), but 
no significant difference was found in information about external 

cause of injury or other information from the medical records or the 
injury and trauma register. 

The study was approved by the ethics committee of Umeå Uni-
versity.

Instruments
Symptoms (pain intensity and whiplash-related symptoms) were as-
sessed using the visual analogue scale (VAS) and the Rivermead Post-
Concussion Symptoms Questionnaire (RPQ) (23). The psychological 
variables (depression, post-traumatic stress and social support) were 
assessed using the Beck Depression Inventory-II (BDI-II) (24), the 
Impact of Event Scale (IES) (25), the social support scales: the Avail-
ability of Social Interaction (AVSI) and the Availability of Attachment 
(AVAT) (26). The LiSat-11 was used for assessment of life satisfac-
tion (27). An additional self-constructed questionnaire was used that 
included questions about education, occupational situation and marital 
status at time of injury, neck pain, occupational situation, sick leave, 
compensation and medical care 5 years after injury.

Visual analogue scale
The VAS was used to rate the pain intensity for the previous 7 days. 
The scale consists of a 100-mm straight line with defined end-points 
(“no pain” and “worst pain imaginable”) on which the participants 

Table I. Demographic and injury characteristics (n = 191)

Characteristics n (%)

Gender
Men 88 (46.0)
Women 103 (54.0)

Age, years, mean (SD) 32.7 (11.4)
Education in years
9 16 (8.4)
10–12 98 (51.3)
13–21 77 (40.3)

Occupational situation at time of injury
Working 135 (70.6)
Student 38 (19.9)
Unemployed – seeking work 3 (1.6)
Sick leave 5 (2.6)
Working/sick leave part-time 2 (1.1)
Other 8 (4.2)

Martial status
Married, cohabitating 132 (69.1)
Single, divorced or widowed 51 (26.7)
Living with parents 8 (4.2)

Non-vehicle accidents 37 (19.4)
Vehicle accidents 154 (80.6)
Position in vehicle: 
Driver 119 (77.3)
Passenger, front 22 (14.3)
Passenger, back 7 (4.5)
Buss passenger 4 (2.6)
Passenger, unknown 2 (1.3)

Seat belt
Yes 118 (76.6)
No 14 (9.1)
Not applicable 12 (7.8)
Unknown 10 (6.5)

Occupational situation at time of follow-up
Working 133 (69.6)
Student 22 (11.5)
Unemployed – seeking work 5 (2.6)
Sick leave 21 (11.0)
Working/sick leave part time 2 (1.0)
Other 8 (4.3)

SD: standard deviation.
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were asked to mark their experienced pain (results in mm). The VAS 
is considered to have a high degree of reliability and validity (28). 

Rivermead Post-Concussion Symptoms Questionnaire
Headache, dizziness, nausea, noise sensitivity, sleep disturbance, fa-
tigue, etc. are symptoms commonly reported after whiplash injuries. 
These symptoms are also common after concussion. The RPQ (23) is a 
validated instrument that was used to assess the frequency and severity 
of 16 symptoms that also are commonly encountered whiplash-related 
symptoms and asks the participants to rate the extent to which these 
symptoms have been any more of a problem over the previous 24 h 
compared with the pre-morbid levels. The RPQ uses a rating scale 
with values 0–4, from no problem at all to a severe problem. A total 
symptom score can be calculated as a sum of all scores (possible 
score 0–72) (23). 

Impact of Event Scale
The IES is a widely used self-report scale (25). It is a valid measure of 
post-traumatic stress reactions and has been suggested as a screening 
tool for post-traumatic stress disorder (PTSD) (25). The IES comprises 
7 statements regarding intrusive symptoms and 8 regarding avoidance 
symptoms. A total score can vary from 0 to 80 and the score was divided 
into 4 grades from sub-clinical (0–8), mild (9–25), moderate (26–43) 
to severe (44–75) stress reactions (29). 

Beck Depression Inventory
The BDI-II Manual is a 21-item self-report of depression over a 7-day 
period (24). The response format ranges from 0 to 3 (with 3 indicating 
maximal distress). A total score includes all scores and has a range from 
0 to 63. The BDI scores can be divided into 4 grades from minimal 
to severe depression. 

Social support scales
Social support was assessed using the social support short-form scales, 
which consist of 2 subscales: AVSI and AVAT (26). Each subscale 
comprises 3 items (range 0–3). The scales measure both quantity and 
quality of social support (26). 

LiSat-11
Life satisfaction at follow-up was assessed using the LiSat-11 question-
naire, which comprises 11 items: 1 item addresses life as a whole and 
10 other items address vocation, economy, leisure, contacts, sexual life, 
activities of daily living (ADL), family life, partner, somatic health, 
and psychological health (27). Levels of satisfaction are estimated on 
a 6-grade scale (from 1 = very dissatisfied to 6 = very satisfied); higher 
scores indicate higher levels of life satisfaction. A total score can be 
calculated (range: 0–66). 

Statistical analysis
All statistical analysis was performed with SPSS, version 14.0 for 
Windows. Data are reported as means with SD, unless indicated oth-
erwise. Comparisons of populations were made using the independent-
samples t-test. Pearsons’s correlation coefficient was calculated for the 
analysis of bivariate correlations. Univariate and multivariate logistic 
regression were performed to test association between sick leave and 
variables, both from the background and 5 years after the injury. For 
the univariate and multivariate statistical analysis, the variables were 
dichotomized in the following way: sick leave into absence vs pres-
ence of sick leave, education levels into university studies vs lower 
education, whiplash-related symptoms into presence vs absence of 
symptoms, compensation seeking vs non-compensation seeking, pres-
ence vs absence of neck pain, presence vs absence of mild-to severe 
stress, presence vs absence of mild-to severe depression, and satisfied 
vs non-satisfied with physical health and psychological health (on the 
LiSat-11). The results of the logistic regression analysis are presented 
as odds ratio (OR). The reliability of the OR is expressed as 95% con-
fidence interval (CI). Statistical significance was set at p < 0.05. 

RESULTS

Pain intensity 
Pain intensity on the VAS for all participants 5 years after the 
injury was 30.2 mm (SD 29.1). Women reported statistically 
significantly (p = 0.028) higher scores (36.4 mm (SD 31.7)) in 
comparison with men (30.2 mm (SD 29.2)). A majority of the 
persons (62.7%) rated VAS higher than 10 mm. 

Occurrence of whiplash-related symptoms 
The frequency of occurrence of whiplash-related symptoms was 
assessed using the RPQ (see Methods) and the results are dis-
played in Table II. Five years after the injury, 76% of participants 
exhibited one or more whiplash-related symptoms and 3 or more 
symptoms were reported by 66%. The most common symp-
toms were fatigue (55.4%), irritability (52.2%), poor memory 
(52.2%), poor concentration (51.1%) and headache (46.2%). 
No statistically significant differences between men and women 
were found with respect to total score of RPQ (men: 14.0 (SD 
14.6), women: 14.9 (SD 14.7)) or the frequency of occurrence of 
each symptom except the presence of nausea, which was more 
frequently reported by women (p = 0.037). In an additional ques-
tion, the frequency of occurrence of neck pain was reported by 
59% of all participants. No statistically significant differences 
were found between genders. The reported frequency of the 2 
symptoms neck pain and headache together was 42%. 

Depression
The BDI-II was answered by 175 persons (16 persons did not 
answer the questionnaire). The depression levels according to 
the BDI scores (30) are shown in Table III; 22% of individuals 
reported scores that were classified as being mild-to-severe. 
Presence of depression items (one or more) on the BDI-II was 
reported by 74%. No statistically significant differences were 
found between men and women on the total score of BDI.

Table II. Frequency of occurrence of symptoms (Rivermead Post-
Concussion Symptoms Questionnaire)

Symptoms

All participants
%
(n = 191)

Women
%
(n = 103)

Men
%
(n = 88)

Headache 46.2 51.0 40.7
Dizziness 37.6 40.0 34.9
Nausea/vomiting 23.7 30.0 16.3
Sleep disturbance 43.5 42.0 45.3
Fatigue 55.4 57.0 53.5
Irritability 52.2 54.0 50.0
Feeling depressed 40.9 41.0 40.7
Feeling frustrated 44.6 40.0 44.5
Poor memory 52.2 51.0 53.5
Poor concentration 51.1 50.0 52.3
Noise sensitivity 40.3 45.0 34.9
Blurred vision 31.7 31.0 32.6
Sensitivity to light 42.5 41.0 44.2
Double vision 14.5 13.0 16.3
Restlessness 41.4 35.0 48.8
Taking longer to think 44.6 41.0 48.8
Total score, mean (SD) 14.5 (14.7) 14.9 (14.7) 14.01 (14.6)

SD: standard deviation.
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Post-traumatic stress 
The IES was answered by 189 persons (2 persons did not an-
swer the questionnaire). Of these, 70% reported presence of 
at least one post-traumatic stress reaction. The levels of stress 
are shown in Table IV; 37.6% of the participants reported 
mild-to-severe stress. According to the sub-classification by 
Kongsted et al. (29), mild stress response was observed in 
85% (subclinical and mild stress reactions) and distinct stress 
response was present in 15% (moderate and severe stress 
reactions). No statistically significant differences were found 
between the genders with respect to total score of the IES or 
the subscales Intrusion or Avoidance.

Social support
Table V shows the social support scales. Women reported signifi-
cantly higher scores (2.8 (SD 0.6)) than men (2.5 (SD 0.9)) on 
the AVAT scale (p = 0.03). In contrast, no statistically significant 
differences on the AVSI were found between genders.

Life satisfaction
Life satisfaction was assessed using the LiSat-11. Table VI shows 
the relative distribution of the persons with WAD among the 6 
different levels of life satisfaction. Only 38% were either very 
satisfied or satisfied with somatic health, 60% with psychological 
health, 42% with leisure, and 33% with economy. The mean total 
LiSat-11 score for all persons was 47.5 (SD 10.6) (range: 17–64). 
No statistically significant differences were found when the total 
score of males was compared with that of females. 

Correlations between symptoms and psychological factors
To identify the relationships between symptoms (pain intensity 
and whiplash-related symptoms) and psychological variables 

(depression, post-traumatic stress and social support) and life 
satisfaction, Pearson’s correlate coefficients were calculated. A 
significant correlation was found between pain intensity (total 
score of VAS) and whiplash-related symptoms (total score of 
RPQ, r = 0.708, p < 0.001). The total score of VAS was corre-
lated to the IES-score (r = 0.457, p < 0.001) and the BDI-score 
(r = 0.631, p < 0.001). The VAS score was negatively correlated 
to life satisfaction (total LiSat-11-score, r = –0.452, p < 0.001) 
and weakly negatively correlated to the social support subscale 
AVAT (r = –0.186, p = 0.033). In contrast, no correlations were 
found between the total score of VAS and the AVSI. The VAS 
score was significantly correlated both to neck pain (r = 0.762, 
p < 0.001) and headache (r = 0.606, p < 0.001) and there was 
a significant correlation between these symptoms (r = 0.479, 
p < 0.001). The RPQ was correlated to the IES-score (r = 0.579, 
p < 0.001) and the BDI-score (r = 0.720, p < 0.001) and was 
negatively correlated to the total score of LiSat-11 (r = –0.541, 
p < 0.001) and to the social support scales AVAT (r = –0.180, 
p = 0.014) and AVSI (r = –0.186, p = 0.011). 

An effect of gender was only found between symptoms and the 
social support scales. In men, a significant negative correlation 
was found between the RPQ and the AVSI (r = –0.250, p = 0.020), 
but not between the RPQ and the AVAT (–0.158, p = 0.146). In 
women there was a significant negative correlation between the 
RPQ and the AVAT (r = –0.232, p = 0.021), but not between the 
RPQ and the AVSI (r = –0.121, p = 0.234). Pain intensity on the 
VAS was weakly significantly correlated to the AVAT (r = –0.280, 
p = 0.019) in women, but no correlation between VAS and the 
social support subscales was found in men.

Sick leave, compensation, and medical care
Five years after the injury the participants answered some ad-
ditional questions. Twenty-three persons were on sick leave 
(full-time or part-time) and 21 considered their sick leave to 
be related to the injury. At the time of injury, 7 persons were 
on sick leave (full-time or part-time) and 2 of these were still 
on sick leave at follow-up. Out of the 183 subjects who an-
swered the questions about compensation, 31% had received 
compensation from their insurance companies and 51% were 
still seeking/waiting for compensation. Fifty-eight persons 
(32%) reported that they had sought medical care after the 
acute assessment. Four persons had been on follow-up visits 
at the hospital or at primary care centres and the others had 
initiated the contacts by themselves. 

Bivariate logistic regression
Logistic regression was used to investigate factors that could 
be associated with sick leave related to the injury. Persons 

Table. III. Beck Depression Inventory (BDI-II)

Level of depression

All participants 
n (%)
(n = 175)

Women  
n (%) 
(n = 98)

Men 
n (%)
(n = 77)

Minimal depression 137 (78) 74 (76) 63 (82)
Mild depression 21 (12) 11 (11) 10 (13)
Moderate depression 12 (7) 9 (9) 3 (4)
Severe depression 5 (3) 4 (4) 1 (1)
Total score, mean (SD) 7.59 (8.87) 8.09 (9.25) 6.96 (8.38)

SD: standard deviation.

Table IV. Impact of Event Scale

Level of stress reaction
All participants 
(n = 189)

Women 
(n = 102)

Men  
(n = 87)

Sub-clinical, n (%) 118 (62.4) 59 (57.8) 59 (67.8)
Mild, n (%) 43 (22.8) 27 (26.5) 16 (18.4)
Moderate, n (%) 21 (11.1) 13 (12.7) 8 (9.2)
Severe, n (%) 7 (3.7) 3 (2.9) 4 (4.6)
Total score, mean (SD) 10.36 (13.59) 10.75 (13.13) 9.78 (14.14)
Intrusion subscale, 
mean (SD) 5.21 (6.97) 5.40 (7.00) 4.93 (6.96)
Avoidance subscale, 
mean (SD) 5.16 (7.50) 5.37 (7.34) 4.85 (7.75)

SD: standard deviation.

Table V. Mean social support with standard deviation

All participants  
(n = 191)

Women
(n = 103)

Men
(n = 88)

AVSI 2.9 (0.3) 2.9 (0.3) 2.9 (0.4)
AVAT 2.6 (0.8) 2.8 (0.6) 2.5 (0.9)

AVSI: availability of social integration, 3-item, range 0–3; AVAT: 
availability of attachment, 3-item, range 0–3.
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with sick leave related to the injury 5 years after the injury 
were chosen as a dependent variable and coded as a binary 
variable (1 = presence of sick leave, 0 = absence of sick leave). 
Univariate logistic regression analysis was performed. No 
statistically significant associations were shown between sick 
leave and the independent variables: vehicle accidents, gender, 
age, education-level, presence of whiplash-related symptoms, 
the social support subscales, and compensation seeking. Sta-
tistically significant associations were obtained between sick 
leave and the following independent variables: neck pain 
(OR = 5.58, CI: 1.59–19.54), mild-to-severe stress (OR = 5.07, 
CI: 1.92–13.34), mild-to-severe depression (OR = 17.14,CI: 
5.53–53.13), physical health (OR = 17.55, CI: 2.31–13.51), 
and psychological health (OR = 5.39, CI: 2.01–14.5). The 
significant variables in the univariate analysis were analysed 
in a multivariate logistic regression model that showed a 
statistically significant association only between presence 
of sick leave and mild-to-severe depression (OR = 6.39, CI: 
1.82–22.46). A post-hoc correlation test between presence of 
sick leave and the total score of depression showed a significant 
relationship (r = 0.578, p < 0.001). 

DISCUSSION

The present study shows that 5 years after whiplash injury 
persistent symptoms, post-traumatic stress and depression 
reactions were frequently reported, together with low levels 
of life satisfaction and reduced social support. Both the total 
score of pain intensity and of whiplash-related symptoms were 
significantly related to depression and post-traumatic stress 
scores. Although some previous studies have reported pain 
and some psychological factors a shorter time after whiplash 
injury, this study is the first to demonstrate high frequencies 
of physical symptoms and psychological factors that also 
include different aspects of social support many years after 
a whiplash event. 

In the present study, physical symptoms were assessed us-
ing the RPQ. In total, 76% of the participants reported some 
symptom related to the whiplash injury, which is clearly higher 
than previously reported 1 year after injury (5). In agreement 
with other studies (6, 8, 31) neck pain was the most common 

symptom, reported by 59%. Pain intensity was rated on the 
VAS, almost 63% reported VAS-scores higher than 10 mm 
and were considered symptomatic (10). The percentage of 
symptomatic persons was somewhat lower than previously 
reported by Kyhlback et al. (10) (84%) one year after the 
trauma. Yet, since their study was based on patients referred 
to an orthopaedic clinic and the time leading up to follow-up 
was shorter, the results are not strictly comparable. Although 
the participants were not asked to refer their pain intensity to 
any specific pain location, it can be assumed that pain intensity 
in most participants referred to neck pain, since that was the 
most common symptom. Other participants, however, probably 
reported their VAS scores of headache or of neck pain and 
headache together, as many persons experienced both of the 
symptoms. Moreover, the frequency of cognitive symptoms 
according to the RPQ was surprisingly high with presence of 
memory and concentration difficulties in more than half of the 
participants. The relevance of cognitive impairments in patients 
with whiplash has been discussed. Some studies have demon-
strated neuropsychological dysfunction in persons with chronic 
symptoms (15, 32), whereas other studies have suggested pre-
existent psychological distress or a neurotic development (33) 
as the underlying cause of cognitive disturbances. However, 
since cognitive symptoms might be influenced by pain (34), 
depression and post-traumatic stress (35), these factors may 
have contributed to the explanation for the present findings. 

Among the psychological consequences after whiplash 
injuries, symptoms of depression are commonly reported 
(19), but the level of depression is seldom classified. In the 
present study mild to severe depression was found in 22% of 
the participants. These findings are in accordance with the 
previous results reported by Miettinen et al. (17) 3 years after 
a whiplash injury (23.7% rated their BDI scores as abnormal) 
and indicate that a considerable proportion suffers depression 
long after whiplash injury and that the level of depression 
might persist. Psychological problems may also include post-
traumatic stress reactions. In the present study the levels of 
post-traumatic stress (mild stress in 85% and distinct stress in 
15%) were similar to the results documented in the acute phase 
after whiplash injuries (mild stress in 87%, distinct stress in 
13%) by Kongsted et al. (29) who likewise used the IES for 
assessment. Even though the severity levels of post-traumatic 

Table VI. Self-reported levels (%) of satisfaction with life as a whole and with 10 different life domains for persons with WAD (n = 191); LiSat-11

Satisfied with Very satisfied Satisfied Rather satisfied Rather dissatisfied Dissatisfied Very dissatisfied Mean (SD)

Life as a whole 17.7 38.6 31.5 7.7 3.9 0.6 4.6 (1.0)
Vocation 13.8 33.1 24.3 14.9 5.1 8.8 4.1 (1.4)
Economy 8.3 24.9 37.5 13.8 8.3 7.2 3.9 (1.3)
Leisure 13.3 28.7 32.0 12.8 8.8 4.4 4.1 (1.3)
Contacts 17.7 35.9 27.5 13.3 5.0 0.6 4.5 (1.1)
Sexual life (n = 178) 18.6 29.4 24.9 10.2 8.4 8.5 4.1 (1.5)
ADL 70.7 16.0 8.3 2.2 1.1 1.7 5.5 (1.0)
Family life (n = 148) 46.6 34.9 14.4 2.7 0.7 0.7 5.2 (0.9)
Partner relationship (n = 148) 49.0 28.7 16.7 3.5 0.7 1.4 5.1 (1.0)
Somatic health 15.5 22.7 26.5 16.5 11.6 7.2 3.9 (1.4)
Psychological health 27.1 33.1 28.2 6.6 3.3 1.7 4.7 (1.1)

WAD: whiplash-associated disorder; ADL: activities of daily living; SD: standard deviation.
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stress have not previously been assessed in persons long after 
whiplash injury, post-traumatic stress reactions are described 
several years after traffic accidents (9). However, since the 
rate of post-traumatic stress reactions after whiplash injuries 
might be underestimated, the fairly high post-traumatic stress 
levels in the present study support the recommendation by the 
Swedish Society of Medicine and the Whiplash Commission 
Task Force (36) of diagnosis and treatment of post-traumatic 
stress early after a whiplash injury in order to reduce the risk 
of long-lasting symptoms. 

In the present study, relationships between physical symp-
toms and psychological factors were investigated and strong 
correlations were demonstrated both between pain intensity, 
whiplash-related symptoms, and the total depression and post-
traumatic stress scores. Although there are few studies of the 
long-term outcome, there are some results of psychological 
and psychosocial complications in victims up to 2–5 years 
after motor vehicle accidents (9, 12) and several authors have 
pointed out that psychological problems should be seen as a 
consequence of somatic complaints (15). 

Social contacts and personal relationships may have influ-
enced perceived health and well-being. Thus, the quantity 
of social support, (AVSI) and the quality of social support 
(AVAT) were assessed. These results revealed a significant 
gender difference on the AVAT; men reported a lower score 
than women, indicating that they perceived lower quality of 
support. On the other hand, pain intensity and total score of 
whiplash-related symptoms were negatively correlated with the 
AVAT in women but not in men. This finding might suggest 
that close relationships with strong supportive networks are of 
greater importance for decreasing pain intensity and symptoms 
in women. In men, whiplash-related symptoms were weakly 
negatively correlated with the AVSI, which implies that the 
size of the social support network may play a role for their 
experience of symptoms. Although, few studies have focused 
on the different aspects of social support after whiplash in-
jury, Buitenhuis et al. (21) have shown a negative association 
between the duration of neck complaints and social support. 
The authors proposed that the persons who seek social comfort 
and share their concerns with others have a shorter duration 
of neck complaints (21), but they did not report any gender 
differences. In the present study, no difference was shown in 
the frequency of neck pain between men and women, and there 
was no association between neck pain and social support. Thus, 
satisfaction with the quality of support might be of importance 
for the pain intensity experienced in women, but not for the 
presence of neck pain. 

Consequences in some aspect of quality of life have been 
described after whiplash injury. In the present study only 38% 
of subjects were either very satisfied or satisfied with somatic 
health; other items with low ratings of satisfaction were also 
economy, leisure, vocation and psychological health. These 
ratings of life satisfaction were generally lower than those of 
a large population-based Swedish reference group (27) and 
seem to correspond with the LiSat-11 scores reported for a 
group of patients with chronic whiplash seeking hospital care 
(19). Moreover, the level of life satisfaction was significantly 

negatively correlated with the total scores of VAS and RPQ, 
which seem to depict the fact that decreased life satisfaction 
reflects increased pain intensity and the level of symptoms 
experienced. 

Some persons might experience difficulties with return to 
usual occupation after whiplash injury and increased sick leave 
several years after the accident has been reported (2). The 
proportion of injury-related sick leave in the present study was 
somewhat lower than previously reported 2 years after road 
traffic accidents (12); nevertheless, the number of persons on 
sick leave had increased in comparison with the sick leave at 
the time of the injury. Since depression was the only single 
factor in the multivariate logistic regression model that was 
associated with being on sick leave 5 years after the injury, 
symptoms of depression may have influenced the recovery and 
contributed to lower well-being in the injured persons. 

Several limitations of this study should be noted. Although 
participants reported symptoms at follow-up that they refer to 
as a whiplash injury, there may be symptoms of other origins 
that occur during the follow-up period. Therefore, we cannot 
rule out systematic distortions as other factors might have 
influenced the patients’ results. However, as a considerably 
higher proportion of patients with neck pain were found in 
the present study (59%) than previously reported in the gen-
eral population (23% women, 15% men) (37) and the instru-
ments used in the study are validated (23, 25), the patients’ 
self-experienced situation 5 years after the trauma seems to 
be reliable. Moreover, even if a majority of the participants 
answered all the questionnaires, some persons did not answer 
the instruments BDI-II and IES, and this missing data is a 
weakness of the study. Several authors have pointed out the 
problems with selection bias and that the sequelae of whiplash 
injuries vary with the patient population (38). For example, 
many studies have included patients seeking medical care 
because of prolonged symptoms or material from insurance 
companies or government insurance (39). In contrast to these 
studies, the sample in the present study was based on a well-
defined population and geographical area. 

This study has implications for clinicians, since the results 
indicate that it is of great importance to be aware that various 
symptoms might be frequent and associated with depression 
and post-traumatic stress reactions long after a whiplash in-
jury. To optimize the management of persons with long-term 
problems after whiplash injury, it is crucial to assess pos-
sible relationships and to treat existing symptoms, especially 
depression. The treatment of depression might positively af-
fect other symptoms and could improve the injured person’s 
general well-being. Questionnaires could be used as a brief 
screening and as a complement to the assessment. Moreover, 
since social support may play a role (positive or negative) in 
recovery, the injured person’s social relationships should also 
be examined. 

In conclusion, this study demonstrated long-lasting symp-
toms and psychological consequences, reduced life satisfac-
tion, decline in social support, and difficulties with resuming 
work after whiplash injury. These aspects should be taken into 
consideration in the management of persons with WAD. 
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