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Abstract 

Background Studies examining associations between injuries and outcomes like quality of life and psychological 
distress are important to understand a broader range of possible consequences of injuries for population health.

Aims The aim of this study was to examine associations between self‑reported injury and quality of life, psychological 
distress, sleeping problems, and global subjective health.

Methods The sample was drawn from the Norwegian National Population Register. Data were collected 
among the general adult populations in three Norwegian counties in 2019–2020 (response rate 45.3%, n = 74,030). 
Exposure variables were being injured during the last 12 months, cause of injury (if more than one, the most serious 
one), and functional impairment due to injuries. Outcome variables included measures of total quality of life, global 
quality of life, positive affect, negative affect, positive social relations, social capital (trust, belongingness, feeling safe), 
psychological distress, sleep problems, loneliness, and global subjective health. Data were analysed with General 
Linear Modelling in SPSS Complex.

Results Reporting to have been injured once during the last 12 months was associated with slightly elevated levels 
of psychological distress, sleeping problems, and loneliness, and lower mean scores on quality‑of‑life indicators 
and global subjective health. Reporting being injured twice or more showed more pronounced contrasts to the refer‑
ence group on the same outcomes, with Cohen’s d‑values (absolute numbers) ranging from 0.17 to 0.54. For having 
been victim to violence, d‑values ranged from 0.30 to 1.01. Moderate functional impairment due to injuries was asso‑
ciated with less favourable scores on all outcomes (d ranging from 0.15 to 0.71). For strong functional impairment 
d‑values ranged from 0.35 to 1.17.

Conclusions Elevated levels of distress and reduced levels of quality of life are particularly associated with multi‑
ple injuries, being victim to violence, and functional impairment due to injuries. Prospective, longitudinal studies 
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with high quality instruments and large samples, allowing adjustment for baseline values of outcome variables, 
and utilization of state‑of‑the‑art statistical techniques, would bring this research closer to examining causality.

Keywords Injuries, Quality of life, Distress, Sleeping problems, Global subjective health, Population survey, Cross‑
sectional, Adults

Introduction
Worldwide, injuries such as those caused by road traffic 
crashes, falls, interpersonal violence and self-harm rep-
resent a serious public health challenge [1]. Although 
the burdens represented by injuries are declining in 
Norway, in 2015, 5.5% of all deaths were caused by inju-
ries, and injuries caused 9.5% of years lost [2]. In terms 
of Disability Adjusted Life Years (DALYs), the loss from 
injuries amounted to 7.6% [2].

Injuries are usually painful for the individual, impose 
burdens on health- and welfare services, and lead to 
loss of productive worktime [3]. These are the imme-
diate (often also long-term), and most tangible costs. 
Injuries may, however, also have consequences in terms 
of increased levels of psychological distress, reduced 
social functioning, and reduced wellbeing. This kind of 
possible effects of injuries are addressed in the present 
study.

Many studies of the relationship between being injured 
and aspects of distress and quality of life have focussed 
on patients with specific diagnoses. Serious limitation of 
daily functioning, high levels of distress, and low levels of 
health-related quality of life have been found in groups 
of patients, for instance after traumatic brain injuries [4], 
hip fractures [5], and traumatic pelvic injuries [6].

Studies among broader groups of injured patients con-
firm these findings [7–23]. Post-injury scores are often 
compared with pre-injury scores obtained retrospectively 
during post-trauma interviews. Levels of distress have 
been shown to be higher and levels of subjective qual-
ity of life to be lower after injuries, and multiple injuries 
are associated with stronger associations with outcomes 
(dose–response) [7–13]. Prospective, longitudinal studies 
among patients being treated for injuries in health care 
settings have showed improvements in scores as a func-
tion of time after the first post-injury data collection [11, 
14, 18–20, 24–26], although also other patterns of change 
have been observed [27–29].

A serious methodological challenge in studies where 
post-injury scores are compared with pre-injury scores 
obtained retrospectively, is the retrospective measure-
ment of pre-injury levels of distress and quality of life. 
Retrospective measurement is based on the assumption 
that scores are similar to those that would have been 
obtained with actual measurements before injury. This 
is not necessarily the case[30].

In other studies, distress and subjective quality of life 
scores among injured people are compared with nor-
mative data. Higher levels of distress and lower levels 
of subjective quality of life are found among the injured 
[7, 14–23]. Scores less favourable than in normative 
data have been found long after the injury took place, 
after 12 months [11, 12, 15, 17, 22], 24 months, [9, 15, 
19, 31], and after five to six years [20, 23]. Serious chal-
lenges in these studies are to find data from sufficiently 
relevant normative populations and data collections 
taking place sufficiently close in time to the data collec-
tions among injured.

In a recent systematic review of twenty-nine stud-
ies, it was found that being injured was associated with 
lower health-related quality of life compared to not 
being injured. Most studies documented improvements 
in health-related quality of life over time since shortly 
after the injury event, but without full return to pre-
injury levels [32]. Improvements tend to be fastest dur-
ing the first period after injury, and less fast or not at all 
during subsequent months.

There is a large literature on consequences of injuries 
which is beyond the scope of this study to cover. One 
example is a study by Andelic and associates, which 
describes disability and quality of life 20 years after 
traumatic brain injury [33].

Exposure to violence is associated with deteriora-
tions in health and well-being [34–36]. Studies of con-
sequences of intimate partner violence among women 
have shown exposure to violence to be associated with 
long-term negative psychological effects and increased 
risks of suicide [37]. Effects of violence on outcomes 
such as health is well documented [36].

In a study among women in Finland, it was found that 
exposure to violence in close relationships was associ-
ated with lower mean scores on quality of life [34]. Two 
Danish cross-sectional studies provided evidence for an 
association between exposure to physical violence and 
reduction in health-related quality of life [35].

Abused women in Norway were in one study found 
to have lower scores than national normative data on 
all dimensions of the SF-36 scale (physical health, role-
physical, bodily pain, general health, vitality, social 
functioning, role-emotional, mental health) at a first 
data collection (while staying in women’s shelter). One 
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year later, mean scores had improved markedly, except 
for vitality scores [16].

Studies of effects of violence are, however, not the 
same as studies of effects of injuries caused by vio-
lence. In a study from Australia, it was reported that 
adults exposed to physical violence and serious injury 
exhibited lower levels of health-related quality of life. 
Exposure to injuries was measured independently from 
exposure to violence. The injuries reported were there-
fore, however, not necessarily caused by violence [38].

Studies with relevant designs and sufficient power 
on associations between functional impairment due to 
injuries and distress and quality of life indicators were 
not found.

The purpose of the present study was to examine 
associations between a set of three injury-related pre-
dictors and a selection of outcome variables related to 
distress and subjective quality of life.

Methods
Data collections
Starting in 2018, large-scale questionnaire-based 
data collections on a variety of topics relevant for 
public health action, including data on injuries, dis-
tress, and quality of life, have been carried out in 
counties all over Norway (The Norwegian Counties 
Public Health Survey) [39]. This study is based on 
data from three Norwegian counties (Agder, Nord-
land, and Troms & Finnmark). Samples were drawn 
from the Norwegian National Population Register 
and “washed” against the Common Contact Regis-
ter to exclude those who had reserved against par-
ticipation in surveys and to retrieve digital contact 
information. The total number of people invited was 
163  817. Participation rate was 45.2% (n = 74,030). 
The Norwegian Population Register contains data 
on all individuals currently residing in or who have 
previously resided in Norway. The register forms the 
basis for the tax register, the electoral register and 
population statistics. Important purposes of the pop-
ulation register are to ensure that all citizens receive 
information from public authorities and that their 
rights and obligations are safeguarded [40].

Internet-based data collections were carried out 
by the Norwegian Institute of Public Health. Study 
participants could respond to the questionnaire by 
smartphones, tablets, or computers. Data collections 
(two reminders) were carried out in May – June 2019 
in Troms & Finnmark, January – February 2020 in 
Nordland, and September – October 2020 in Agder. 
Reminders were sent only to those who had not 
responded.

Instruments
The results presented in this manuscript are based on 
the following four questions about injuries and func-
tional impairment:

• “During the last 12 months, have you experienced 
an injury which had to be treated by a medical 
doctor or dentist?” Response categories: 1 – “Yes, 
once”; 2 – “Twice or more”; 3 – “No”.

• If “Yes, once” or “Yes, twice or more” on the  pre-
vious question: “What caused the injury? (If more 
than one injury, focus on the most serious one).” 
Response categories: 1 – “Accident”, 2 – “Violence/
assault”, 3 – “Other cause”.

• “Do you have any functional impairment resulting 
from injury? Impairments which are not perma-
nent but appear from time to time are included.” 
Response categories: 1—“Yes”; 2 – “No”. Injuries 
referred to in this question could have taken place 
at any time earlier in the life of the study partici-
pant and are not limited to those which took place 
during the 12 months prior to responding to the 
questionnaire.

• If “Yes” on previous question: How do these func-
tional impairments influence your daily life? 
Response categories: 1—“To a large extent”; 2 – “To 
some extent”; 3 – “To a small extent”; 4 – “Not at 
all”.

To measure distress during the last week (7 days), we 
used a 5-item version of the Hopkins Symptom Check-
list (HSCL-5) which includes items on depression and 
anxiety [32]. The items cover the following symptoms: (i) 
“Nervousness or shakiness inside”, (ii) “Feeling fearful”, 
(iii) “Feeling hopeless about the future”, (iv) “Feeling blue”, 
and (v) “Worrying too much about things”. Response cat-
egories were 1 – “Not at all” 2 – “A little”, 3 – “Quite a 
lot”, and 4 – “Very much”. Studies have confirmed good 
psychometric properties such as high correlations of 
sumscores with the 25-item version, high alpha values 
[41–43], and measurement invariance [43]. Strand and 
associates have suggested that scores higher than 2.00 
should be considered as high [42].

The quality of life scales were first published in a report 
from the Norwegian Directorate of Health, [44] and in a 
more recent publication, their psychometric properties 
have been examined [45]. The measures include:

• Global quality of life (satisfaction with life, life being 
meaningful)

• Positive affect (happiness, involvement)
• Negative affect (being worried, feeling blue, being 

irritable, loneliness, anxiousness)



Page 4 of 10Aarø et al. Health and Quality of Life Outcomes          (2023) 21:120 

• Positive social relations (supportive social relations, 
contributes actively to others’ happiness and quality 
of life)

• Social capital (trust, belongingness, feeling safe)

The response format was scales from 0 to 10 with 
labels indicating the extremes, for instance, with regard 
to satisfaction with life: “Not satisfied at all” and “Most 
satisfied”.

Cronbach’s alpha values for the five groups of items 
were shown to vary from 0.64 to 0.88 and the five 
meanscores were highly correlated. A meanscore for 
“Total quality of life” could therefore be constructed [45].

Sleeping problems was measured with a single item: 
“To what extent have you been bothered by sleeping 
problems during the last week?”. Response categories 
were 1 – “Not bothered”; 2 – “A little”; 3 – “Quite a lot”, 
4 – “Very much”.

Loneliness was measured with the short version of 
the UCLA loneliness scale [46, 47]: (i) “How often do 
you feel that you lack companionship”; (ii) “How often 
do you feel left out?”; (iii) “How often do you feel iso-
lated from others?”. Response categories were: 1 – 
“Never”; 2 – “Seldom”; 3 – “Sometimes”; 4 – “Often”; 

and 5  -  “Very often”. Cronbach’s alpha for this scale in 
the present data was 0.86.

Global subjective health was measured with one item: 
“How do you assess your own health? Would you say it 
is …”. And then a set of response categories: 1 – “Very 
good”; 2 – “Good”; 3 – “Neither good nor poor”; 4 – 
“Poor”; 5 – “Very poor” [48].

Data analysis
All data analyses were carried out with the Complex 
module of SPSS version 27. Since a few municipali-
ties were oversampled, the data from these munici-
palities were weighted down correspondingly. We 
used design weighting. Since the proportion sampled 
was doubled in the smallest municipalities, all partici-
pants from these municipalities received a weight of 
0.50. The participants who were weighted down this 
way corresponded to 3.9 per cent of the total sample. 
General Linear Modelling was used for analysis of pre-
dictors on quality of life, psychological distress, sleep-
ing problems, and global subjective health. In all GLM 
analyses (Shown in Tables 1, 2 and 3), adjustments are 
made for gender and age (categorized) defined as fixed 
effects categorical variables. Predictors in these tables 

Table 1 Psychological distress and quality of life indicators by being injured last 12 months adjusted for gender and age. Weighted for 
oversampling in specific municipalities. Analyses in SPSS Complex, General Linear Modelling

1 Unweighted numbers. Since the number of missing is low and number of observations does not vary much, n is shown as intervals
2 Hopkins Symptom Checklist, five-items version

**: p < .01; ***: p < .001
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are being injured (not injured; injured once; injured 
twice or more) during the last twelve months (Table 1), 
cause of injury (not injured; accident; victim of vio-
lence; other cause) (Table  2), and functional impair-
ment due to injury (not injured; injured, but only small 
effects in daily life; injured, with some effects in daily 
life; injured, with strong effects in daily life) (Table 3). 
All three tables contain the same set of outcomes: total 
quality of life, global quality of life, positive affect, neg-
ative affect, social relations, social capital and three 
aspects of social capital (trust, belongingness, feeling 
safe), Hopkins Symptoms Checklist five items version, 
sleeping problems, loneliness, and global subjective 
health.

In all tables, various groups of people who have 
reported to have been injured are compared with ref-
erence groups of people not injured. To make inter-
pretation easier, all differences between the reference 
groups and the “exposed” groups are presented as 
Cohen’s d coefficients [49].

Results
Injury variables
The total number of study participants was 74,030, 
53.7% women and 46.3% men. Mean age was 47.7 years, 
standard deviation was 16.2 years. Age range was 18 to 
95 years.

The proportion who reported that they had been so 
seriously injured during the last 12 months that they 
had been in touch with a medical doctor or dentist was 
17.6% (13.5% once and 4.0% twice or more). The pro-
portions were 15.4% among women and 20.0% among 
men  (FADJUSTED = 259.703; d.f. = 1 and 74,029; p < 0.001). 
The proportion who reported being injured at least 
once during the last 12 months varied by age. Among 
women, this proportion varied from 13.5% for those 
aged 60–69 years to 19.2% for those aged 18–29 years 
 (FADJUSTED = 25.147; d.f. = 5 and 198,459.188; p < 0.001). 
Among men, this proportion varied between 17.4% 
(age 60–69) and 23.6% (age 18–29)  (FADJUSTED = 16.810; 
d.f. = 5 and 171,679.795; p < 0.001).

Table 2 Psychological distress and quality of life indicators by being injured last 12 months and cause adjusted for gender and age. 
Weighted for oversampling in specific municipalities. Analyses in SPSS Complex, General Linear Modelling

1  Unweighted numbers. Since the number of missing is low and number of observations does not vary much, n is shown as intervals
2 Hopkins Symptom Checklist, five-items version

***: p < .001; n.s. Not significant



Page 6 of 10Aarø et al. Health and Quality of Life Outcomes          (2023) 21:120 

Among those who reported to have been injured dur-
ing the last 12 months, 2.1% reported that they had been 
victims of violence, 2.6% among women and 1.7% among 
men  (FADJUSTED = 11.200; d.f. = 1 and 74,029; p < 0.001).

The proportion who reported that they had functional 
impairment due to injury (earlier in life, not limited to 
the last 12 months) was 28.9%, 28.4% among women 
and 29.5% among men  (FADJUSTED = 11.221; d.f. = 1 and 
74,029; p < 0.001).

Among those who reported to have functional impair-
ment due to injury, 23.9% reported no or small degree of 
impact in daily life. Some degree of impact was reported 
by 55.4% and high degree by 20.7%. Larger proportions 
of women than men reported “Some degree of impact” 
(57.2% among women and 53.4% among men) or “High 
degree of impact” (22.0% among women and 19.3% 
among men  (FADJUSTED = 62.420; d.f. = 2 and 148,057.938; 
p < 0.001).

Outcome variables by injury‑related variables
In Table 1, all outcome variables (Quality of life, Distress 
(HSCL-5), Sleeping-problems, Loneliness and Global 
subjective health) are analyzed against self-reports of not 

being injured, being injured once, or being injured twice 
or more during the last 12 months.

All contrasts between the “Injured once”-group and 
those reporting not to have been injured during the 
last 12 months were statistically significant, but small, 
generally ranging from d = 0.09 to 0.16. Only two out-
come variables showed smaller contrasts, Belongingness 
(d = -0.05) and Positive social relations (d = -0.03). Except 
for Supportive social relations (p < 0.01), significances 
were observed at the p < 0.001-level.

Most of the contrasts between those who reported not 
to have been injured during the last 12 months and the 
“Injured twice or more”-group were medium large with 
d-values ranging from 0.34 to 0.54. Again, the exceptions 
were Positive social relations (d = -0.17) and Belonging-
ness (d = -0.19). The strongest differences were found 
for Sleeping problems (d = 0.52), Global subjective 
health (d = 0.54), Distress (d = 0.52), Total quality of life 
(d = -0,47), and Negative affect (d = 0.46).

In Table  2, all outcome variables are analyzed against 
being injured during the last 12 months or not and cause 
of injury. One group deviate strongly from the reference 
group (reported not to have been injured during the last 
12 months), namely those who reported to have been 

Table 3 Psychological distress and quality of life indicators by functional impairment adjusted for gender and age. Weighted for 
oversampling in specific municipalities. Analyses in SPSS Complex, General Linear Models

1 Unweighted numbers. Since the number of missing is low and number of observations does not vary much, n is shown as intervals.
2 Hopkins Symptom Checklist, five-items version.

**: p < .01; ***: p < .001; n.s.: Not significant
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victims of violence. The d-values range between 0.61 and 
1.01, which means the differences are from medium to 
large. There are three exceptions with less large differ-
ences: Positive social relations (d = -0.30), global subjec-
tive health (d = -0.44) and belongingness (d = -0.46). The 
largest differences are found for Feeling safe (d = -1.01), 
Distress (d = 0.92), Social capital (d = -0.86), Total quality 
of life (d = -0.78), and Sleeping problems (d = 0.74).

The differences between the mean scores of the refer-
ence group and the two other groups who reported to 
have been injured during the last 12 months (due to acci-
dents, and “other cause”) were rather small.

Table  3 shows all outcome variables by injury-related 
daily life functional impairment. If reported to have been 
injured (not restricted to last 12 months), but with no or 
only small effects in daily life, differences with the refer-
ence group were small. Those who reported to have been 
injured, and with “some” impact on daily life, were more 
different from the reference category with most d-val-
ues in the range from 0.15 to 0.36. For Global subjective 
health the d-value was much higher, 0.71.

Those who reported to have been injured, and with 
strong impact on their daily life, d-values ranged 
from 0.35 to 1.17. Highest deviations from the refer-
ence groups were observed for Global subjective health 
(d = -1.17), Global quality of life (d = -0.95), Sleeping 
problems (d = 0.88), Total quality of life (d = -0.84), and 
Distress (d = 0.83).

Missing data
The proportion of missing observations on outcome vari-
ables varied between less than 0.1% and 0.3%. The pro-
portion of missing observations on predictors varied 
between 0.1% and 0.4%. Since information about gender 
and age was retrieved from the Norwegian National Pop-
ulation Register, these variables had no missing.

Discussion
The present study has shown that being injured dur-
ing the last 12 months is associated with elevated mean 
scores on psychological distress, sleeping problems, 
and loneliness, and lower mean scores on global sub-
jective health and a series of quality-of-life indicators, 
when compared with those who did not report to have 
been  injured during this period. The injury or injuries 
had to be sufficiently serious to require treatment from a 
medical doctor or a dentist. Being injured only once was 
only weakly associated with the outcome variables, while 
having been injured twice or more showed stronger asso-
ciations with outcomes.

Those who had been victims to violence had on aver-
age much stronger deviations from the reference group 

than those who reported that their injury was caused by 
an accident.

Functional impairment due to injuries (not limited to 
last 12 months) with an impact on daily life functioning 
was associated with elevated mean scores on psychologi-
cal distress, sleeping problems, and loneliness, and lower 
mean scores on global subjective health and a series of 
quality-of-life indicators, when compared with the refer-
ence group. Mean scores were particularly unfavourable 
among those with impairments which had strong effects 
on daily life functioning.

The present study seems to be the first one to examine 
relationships between being injured and a broad range of 
quality-of-life indicators and psychological distress based 
on a large community sample. Two Nordic studies [34, 
35], have used a similar approach and found strong asso-
ciations between being victims to violence and quality of 
life measures. The focus of these studies was, however, 
violence, and not injuries caused by violence. The validity 
of causal inferences with this kind of design rests on the 
unlikely assumption that those who were injured were 
not systematically different from the non-injured on out-
come variables before injuries took place. This is also an 
obvious shortcoming of the present study.

An Australian study examined the combined effects on 
health-related quality of life of being victim to violence 
and being injured. Being injured was, however, in this 
study, measured independently of the measurement of 
being victim to violence [38]. Still it is interesting to note 
that the combination of having been injured and victim 
to violence was particularly strongly associated with low 
scores on the mental health component of health-related 
quality of life when measured with the 36-item Short-
Form Health Survey (SF-36)[38].

We studied the association between being injured 
and distress and quality of life outcomes by comparing 
injured and non-injured people in a large community 
sample. However, other approaches exist in the litera-
ture. Some studies compare scores related to quality 
of life and distress among injured patients with simi-
lar scores based on normative populations [7, 14–23]. 
Others are based on comparisons of post-injury scores 
on quality of life and distress indicators with pre-injury 
(baseline) scores obtained retrospectively [7, 8, 10, 
12, 31]. None of these alternative designs are with-
out limitations. In the first case, finding comparison 
data where the same instruments are used on relevant 
populations at approximately the same time, might 
prove to be difficult. In the second case, the approach 
based on the assumption that data based on retro-
spective reports produces results close to what would 
have been obtained with pre-injury data collections is 
problematic. Comparisons of post-injury scores with 
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pre-injury scores obtained retrospectively may be mis-
leading. Social desirability [39] and “response shift” 
processes [40] may compromise the comparability of 
post-injury- with pre-injury measurements. Scholten 
and associates, in a review of studies, concluded that 
retrospective measurement of pre-injury health-related 
quality of life consistently produces higher pre-injury 
scores than population norms [30].

We have distinguished between three different 
approaches to studying associations between being 
injured and distress as well as quality of life outcomes: (i) 
comparisons of injured and non-injured in large commu-
nity samples (such as in the present study), (ii) compari-
sons of injured patients with reference groups, and (iii) 
comparisons of injured patients’ post-injury scores with 
pre-injury scores with the latter being measured retro-
spectively. A high level of consistency in findings across 
the three approaches, medium to strong associations, 
clear dose–response-relationships, and the finding that 
scores on outcomes gradually approach pre-injury levels 
over time after the injury, contribute to some confidence 
in the findings of the present study. With regard to pro-
spective, longitudinal studies, and consistent with what 
has been suggested by Scholten and associates, [30], we 
would maintain that obtaining baseline scores on health-
related quality of life and distress prospectively instead of 
retrospectively would improve these studies considerably. 
To obtain this kind of study design, it would be necessary 
to have access to data from large community-based data 
collections, identify those who were injured during a spe-
cific time period after measurement, and carry out one or 
more post-injury data collections among injured as well 
as among non-injured.

Many studies have shown that being injured is asso-
ciated with higher levels of distress and lower levels of 
health-related quality of life. The observation from pre-
vious research that quality of life improves and distress 
decreases as a function of time after the injury event 
[26, 32], adds to our conviction that being injured has 
negative psychological consequences. The present study 
has also confirmed that there are clear dose–response 
relationships (number of injuries, degree of functional 
impairment). It would, in fact, be surprising if a causal 
relationship between being injured and psychological 
outcomes did not exist. The exact strength and dura-
tion of effects may be more difficult to determine. In 
the context of previous research, with variations in 
research designs, we do, however, have strong indica-
tions that being injured leads to reduced quality of life 
and increased levels of psychological distress. In order to 
estimate the total economic and human costs of injuries, 
mental health and quality of life-related effects should be 
included in the calculations.

The present study was based on large community sam-
ples and well-tested instruments for data collections. 
There was, however, room for improvements regard-
ing the measurement of injuries. There could have been 
questions on what part or parts of the body were injured, 
when the injury took place, how long time it took until 
full recovery, aspects of treatments, the nature of impair-
ments associated with the injury, and the degree of 
dependency on helpers (health, personnel, family, oth-
ers). Furthermore, we could have moved beyond use of 
cross-sectional data and collected data repeatedly in 
the same sample of study participants. With this kind of 
panel data, we could have adjusted for outcome variables 
which were also measured at time 1, and thereby exam-
ined prediction of change. And with a sufficient number 
of measurement occasions, it would be possible to utilize 
growth curve and cross-lagged models as well as more 
recent statistical tools for the analysis of interdependen-
cies across time [50, 51]. This would be possible in future 
research by employing extended data collections in the 
context of the Norwegian Counties Public Health Survey.

Strengths and limitations
The proportion who reported to have been injured seri-
ously enough to see a medical doctor or a dentist during 
the last 12 months (17.6%) is somewhat higher in the pre-
sent data than estimates based on register data [52, 53]. 
Perfect correspondence between estimates based on sur-
vey data and estimates based on register data cannot be 
expected. Some over-reporting is not, however, likely to 
noticeably bias the specific associations observed in this 
study.

In the data collections carried out under the umbrella 
of the Norwegian Counties Public Health Survey, we 
have experienced elevated levels of non-participation 
among elderly women, young men, those with the low-
est level of completed education, and among immigrants 
from low- and middle-income countries. This kind of 
selection may contribute to reduced variability and have 
some consequences when data are used for descriptive 
purposes, but is unlikely to have much impact on direc-
tion and strength of associations. Reported in a previous 
publication based on data from one Norwegian county, 
analyses of differences between those who responded 
after first contact and those who responded after one or 
two reminders, revealed no systematic differences in out-
comes between these three groups [54].

The scales and questions included in this study have 
not been tested for equivalence between the different 
modes of administration (smartphone, tablet, comput-
ers), and no information is available with regard to how 
the number of respondents was distributed across these 
modes.
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Strengths of the present study includes a broad selec-
tion of outcome variables measured with well tested 
instruments, large community-based samples, and more 
detailed exposures including being injured twice or more, 
cause of injury, and degree of functional impairment due 
to injuries. Since the present study is based on cross-sec-
tional data, causality inferences cannot easily be made. 
In order to have stronger evidence that injuries actually 
cause reduced quality of life and increased distress, we 
would have to adjust for outcome variables measured 
before the injury event(s) took place.

Acknowledgements
We wish to thank the County Councils of Agder, Nordland and Troms/Finn‑
mark, which funded and collaborated in the planning and marketing of the 
Norwegian Counties Public Health Survey.

Authors’ contributions
All authors were involved in planning the study. LEAa analysed the data and 
wrote the draft manuscript. All authors contributed to and approved the final 
manuscript.

Funding
Open access funding provided by Norwegian Institute of Public Health (FHI) 
Data collections were funded by the County Councils of Agder, Nordland 
and Troms/Finnmark. Data administration was provided by the Norwegian 
Institute of Public Health.

Availability of data and materials
Data are securely stored at a server belonging to the Norwegian Institute of 
Public Health. Data from the Norwegian Counties Public Health Surveys are 
available to researchers who have received approval from the Norwegian Insti‑
tute of Public Health and relevant ethical committees.

Declarations

Ethics approval and consent to participate
Data collections were carried out among adults (18 years +) only and based 
on informed consent from study participants. Ethical approval was provided 
by the Regional Committee for Medical and Health Research Ethics, Northern 
Norway (Project 458542). Data Protection Impact Assessment (DPIA) and 
approval of this project has been carried out by the Norwegian Institute of 
Public Health.

Competing interests
The authors declare that they have no competing interests.

Author details
1 Department of Health Promotion, Norwegian Institute of Public Health, 
Zander Kaaesgt. 7, NO‑5015 Bergen, Norway. 2 Department of Health 
and Inequality, Norwegian Institute of Public Health, Marcus Thranes Gate 6, 
NO‑0473 Oslo, Norway. 3 Centre for Alcohol & Drug Research, Stavanger Uni‑
versity Hospital, Lagårdsveien 78, NO‑4068 Stavanger, Norway. 4 Department 
of Mental Health and Suicide, Norwegian Institute of Public Health, Sandak‑
erveien 24C, NO‑0473 Oslo, Norway. 5 Division of Mental and Physical Health, 
Norwegian Institute of Public Health, Marcus Thranes Gate 6, NO‑0473 Oslo, 
Norway. 

Received: 24 March 2023   Accepted: 13 September 2023

References
 1. Global burden of 369 diseases and injuries in 204 countries and ter‑

ritories, 1990–2019: a systematic analysis for the Global Burden of Disease 
Study 2019. Lancet, 2020. 396(10258): p. 1204–1222.

 2. Knudsen, A.K., et al., Resultater fra Global Burden of Diseases, Injuries, and 
Risk Factors Study 2015 (GBD 2015). . 2015, Norwegian Institute of Public 
Health: OsloBergen.

 3. Injuries and violence. 2023; Available from: https:// www. who. int/ teams/ 
social‑ deter minan ts‑ of‑ health/ injur ies‑ and‑ viole nce. [cited 2023 June 
18th].

 4. Pagulayan KF, et al. A longitudinal study of health‑related quality of life 
after traumatic brain injury. Arch Phys Med Rehabil. 2006;87(5):611–8.

 5. Griffin XL, et al. Recovery of health‑related quality of life in a United 
Kingdom hip fracture population. The Warwick Hip Trauma Evaluation‑‑a 
prospective cohort study. Bone Joint J. 2015;97‑b(3):372–82.

 6. McMinn KR, et al. Psychological morbidity and functional impairment 
following traumatic pelvic injury. Injury. 2020;51(4):978–83.

 7. Aitken LM, et al. Health status after traumatic injury. J Trauma Acute Care 
Surg. 2012;72(6):1702–8.

 8. Derrett S, et al. Prospective Outcomes of Injury Study: recruitment, 
and participant characteristics, health and disability status. Inj Prev. 
2011;17(6):415–8.

 9. Gross T, et al. Outcome in polytraumatized patients with and without 
brain injury. Acta Anaesthesiol Scand. 2012;56(9):1163–74.

 10. Innocenti F, et al. Quality of life after mild to moderate trauma. Injury. 
2015;46(5):902–8.

 11. Jagnoor J, et al. Mortality and health‑related quality of life following 
injuries and associated factors: a cohort study in Chandigarh. North India 
Inj Prev. 2020;26(4):315–23.

 12. Kendrick D, et al. Psychological morbidity and health‑related quality of life 
after injury: multicentre cohort study. Qual Life Res. 2017;26(5):1233–50.

 13. Maclennan B, et al. Injury severity and 3‑month outcomes among 
Maori: results from a New Zealand prospective cohort study. N Z Med J. 
2013;126(1379):39–49.

 14. Aitken LM, et al. Health status of critically ill trauma patients. J Clin Nurs. 
2014;23(5–6):704–15.

 15. Aitken LM, et al. Physical Function and Mental Health in Trauma Intensive 
Care Patients: A 2‑Year Cohort Study. Crit Care Med. 2016;44(4):734–46.

 16. Alsaker K, Moen B, Kristoffersen K. Health‑related quality of life among 
abused women one year after leaving a violent partner. Soc Indic Res. 
2008;86(3):497–509.

 17. Llaquet Bayo H, et al. Analysis of quality of life after major trauma: a span‑
ish follow‑up cohort study. Eur J Trauma Emerg Surg. 2019;45(2):289–97.

 18. Meerding WJ, et al. Distribution and determinants of health and work 
status in a comprehensive population of injury patients. J Trauma. 
2004;56(1):150–61.

 19. Polinder S, et al. Functional outcome at 2.5, 5, 9, and 24 months after 
injury in the Netherlands. J Trauma. 2007;62(1):133–41.

 20. Soberg HL, et al. The trajectory of physical and mental health from injury 
to 5 years after multiple trauma: a prospective, longitudinal cohort study. 
Arch Phys Med Rehabil. 2012;93(5):765–74.

 21. Soberg HL, et al. Physical and mental health 10 years after multi‑
ple trauma: A prospective cohort study. J Trauma Acute Care Surg. 
2015;78(3):628–33.

 22. Tøien K, et al. Health related quality of life in trauma patients. Data from a 
one‑year follow up study compared with the general population. Scand J 
Trauma Resusc Emerg Med. 2011;19:22.

 23. Zwingmann J, et al. Lower Health‑Related Quality of Life in Polytrauma 
Patients: Long‑Term Follow‑Up After Over 5 Years. Medicine (Baltimore). 
2016;95(19): e3515.

 24. Nguyen H, Ivers R, Pham C. Health‑related quality of life and recovery 
patterns among hospitalised injury patients in Vietnam. Qual Life Res. 
2018;27(3):619–29.

 25. Kruithof N, et al. Health status and psychological outcomes after trauma: 
A prospective multicenter cohort study. PLoS ONE. 2020;15(4): e0231649.

 26. Skogstad L, et al. Psychological distress after physical injury: a one‑
year follow‑up study of conscious hospitalised patients. Injury. 
2014;45(1):289–98.

 27. Gabbe BJ, et al. Long‑term health status and trajectories of seriously 
injured patients: A population‑based longitudinal study. PLoS Med. 
2017;14(7): e1002322.

https://www.who.int/teams/social-determinants-of-health/injuries-and-violence
https://www.who.int/teams/social-determinants-of-health/injuries-and-violence


Page 10 of 10Aarø et al. Health and Quality of Life Outcomes          (2023) 21:120 

•
 
fast, convenient online submission

 •
  

thorough peer review by experienced researchers in your field

• 
 
rapid publication on acceptance

• 
 
support for research data, including large and complex data types

•
  

gold Open Access which fosters wider collaboration and increased citations 

 
maximum visibility for your research: over 100M website views per year •

  At BMC, research is always in progress.

Learn more biomedcentral.com/submissions

Ready to submit your researchReady to submit your research  ?  Choose BMC and benefit from: ?  Choose BMC and benefit from: 

 28. Tamura N, Kuriyama A, Kaihara T. Health‑related quality of life in trauma 
patients at 12 months after injury: a prospective cohort study. Eur J 
Trauma Emerg Surg. 2019;45(6):1107–13.

 29. Gabbe BJ, et al. Evaluating time points for measuring recovery after major 
trauma in adults. Ann Surg. 2013;257(1):166–72.

 30. Scholten AC, et al. Assessment of pre‑injury health‑related quality of life: a 
systematic review. Popul Health Metrics. 2017;15(1):10.

 31. Gross T, Morell S, Amsler F. Gender‑Specific Improvements in Outcome 1 
and 2 Years After Major Trauma. J Surg Res. 2019;235:459–69.

 32. Geraerds A, et al. A systematic review of studies measuring health‑related 
quality of life of general injury populations: update 2010–2018. Health 
Qual Life Outcomes. 2020;18(1):160.

 33. Andelic N, et al. Disability and quality of life 20 years after traumatic brain 
injury. Brain Behav. 2018;8(7): e01018.

 34. Hisasue T, et al. Quality of life, psychological distress and violence among 
women in close relationships: a population‑based study in Finland. BMC 
Womens Health. 2020;20(1):85.

 35. Sørensen J, et al. Physical violence and health‑related quality of life: Dan‑
ish cross‑sectional analyses. Health Qual Life Outcomes. 2012;10(1):113.

 36. Rivara F, et al. The effects of violence on health. Health Aff. 
2019;38(10):1622–9.

 37. Campbell JC. Health consequences of intimate partner violence. Lancet. 
2002;359(9314):1331–6.

 38. Keramat SA, et al. Estimating the effects of physical violence and serious 
injury on health‑related quality of life: Evidence from 19 waves of the 
Household, Income and Labour Dynamics in Australia Survey. Qual Life 
Res. 2022;31(11):3153–64.

 39. Fylkeshelseundersøkelser (The Norwgian Public Health Surveys) 2023; 
Available from: https:// www. fhi. no/ div/ helse under sokel ser/ fylke shels 
eunde rsoke lser/. [cited 2023 June 22].

 40. This is the National Registry. 2023; Available from: https:// www. skatt eetat 
en. no/ en/ person/ natio nal‑ regis try/ about/ this‑ is‑ the‑ natio nal‑ regis try/. 
[cited 2023 June 18th].

 41. Tambs K, Moum T. How well can a few questionnaire items indicate anxi‑
ety and depression? Acta Psychiatr Scand. 1993;87(5):364–7.

 42. Strand BH, et al. Measuring the mental health status of the Norwegian 
population: a comparison of the instruments SCL‑25, SCL‑10, SCL‑5 and 
MHI‑5 (SF‑36). Nord J Psychiatry. 2003;57(2):113–8.

 43. Schmalbach B, et al. Psychometric Properties of Two Brief Versions of 
the Hopkins Symptom Checklist: HSCL‑5 and HSCL‑10. Assessment. 
2021;28(2):617–31.

 44. Nes, R.B., T. Hansen, and A. Barstad, Quality of life. Recommendations for an 
improved measurement system. . 2018, Norwegian Directorate of Health: Oslo.

 45. Aarø, L.E., et al., Evaluation of the “Minimum list” based on data from the 
Norwegian Counties Public Health Surveys., in Quality of Life in Norway 2019, 
R.B. Nes, et al., Editors. 2020, Norwegian Directorate of Health: Oslo. p. 93–115.

 46. Russell DW. UCLA Loneliness Scale (Version 3): reliability, validity, and fac‑
tor structure. J Pers Assess. 1996;66(1):20–40.

 47. Hughes ME, et al. A Short Scale for Measuring Loneliness in Large 
Surveys: Results From Two Population‑Based Studies. Res Aging. 
2004;26(6):655–72.

 48. Bowling A. Just one question: If one question works, why ask several? J 
Epidemiol Community Health. 2005;59:342–5.

 49. Cohen J, Statistical power analysis for the behavioral sciences. Hillsdale. 
New Jersey: Lawrence Erlbaum; 1988.

 50. Mund M, Nestler S. Beyond the Cross‑Lagged Panel Model: Next‑gen‑
eration statistical tools for analyzing interdependencies across the life 
course. Advances in Life Course Research. 2019;41: 100249.

 51. Hamaker EL, Kuiper RM, Grasman RP. A critique of the cross‑lagged panel 
model. Psychol Methods. 2015;20(1):102–16.

 52. Madsen C, et al. Geografisk og sosial ulikhet for skader behandlet ved 
Oslo skadelegevakt. Oslo: Norwegian Institute of Public Health; 2017.

 53. Ohm E, et al. Incidence of injuries in Norway: linking primary and second‑
ary care data. Scand J Public Health. 2020;48(3):323–30.

 54. Clarsen B, et al. Revisiting the continuum of resistance model in the digi‑
tal age: a comparison of early and delayed respondents to the Norwe‑
gian counties public health survey. BMC Public Health. 2021;21(730):1–10.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub‑
lished maps and institutional affiliations.

https://www.fhi.no/div/helseundersokelser/fylkeshelseundersokelser/
https://www.fhi.no/div/helseundersokelser/fylkeshelseundersokelser/
https://www.skatteetaten.no/en/person/national-registry/about/this-is-the-national-registry/
https://www.skatteetaten.no/en/person/national-registry/about/this-is-the-national-registry/

	A cross-sectional study of the relationship between injuries and quality of life, psychological distress, sleeping problems, and global subjective health in adults from three Norwegian counties
	Abstract 
	Background 
	Aims 
	Methods 
	Results 
	Conclusions 

	Introduction
	Methods
	Data collections
	Instruments
	Data analysis

	Results
	Injury variables
	Outcome variables by injury-related variables
	Missing data

	Discussion
	Strengths and limitations

	Acknowledgements
	References


