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Introduction

The detrimental effect of highly stressful and poten-
tially traumatic events (PTEs) on a person’s well-
being and health has been recognised since ancient 
times [1] Although there is no generally accepted 
definition of PTEs [2], most approaches to stressful 
life events include a defining element of threat or 
harm [3]. For example, exposure to death or threat-
ened death, serious injury or illness, or sexual vio-
lence are generally considered PTEs. Estimates on 
the prevalence of PTEs in the general population 
vary between and within countries, depending on 
sampling and the number of PTEs included in the 

investigations [4]. For example, in a study conducted 
in 24 countries, 70.4% of the respondents experi-
enced at least one of the 29 PTEs assessed in the 
survey, ranging from 28.6% in Bulgaria to 84.6% in 
Ukraine [5].

Few studies have investigated the prevalence of 
PTEs in adults in Norway, and, as with the interna-
tional results, the findings diverge. In a sample of 
young adults aged 19–36 years (N=2794), 26.5% of 
the participants reported that they had personally 
experienced or witnessed at least one of eight PTEs 
included in the investigation [6]. In another study, 
25.9% of the men and 20.6% of the women in the 
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general population aged ⩾18 years (N=1634) 
reported exposure to at least one of 11 PTEs [7]. 
Recently, an incidence of PTEs in men and women 
of 85% and 86%, respectively, was found when 17 
PTEs were measured in the general population 
(N=1792, age range 18–94 years) [8]. Findings from 
these studies suggest that women report more expo-
sure to sexual assault and abuse than men do [6,8]. It 
has been further found that indigenous Sami and 
Kven Norwegian citizens more frequently reported 
being victims of bullying and ethnic discrimination 
compared to non-Sami Norwegian citizens [9].

Numerous investigations have found associations 
between PTEs and a variety of physical health prob-
lems or illnesses [10,11] and mental disorders [6,12]. 
A dose–response relationship has been observed with 
an increased risk of developing health problems with a 
higher number of PTEs [13]. Furthermore, findings 
suggest differential effects of PTEs depending on the 
type of PTE and the age of exposure, with childhood 
PTEs having a more significant impact than PTEs in 
adulthood [13,14]. Changes in the hypothalamic–
pituitary–adrenal axis and inflammatory processes 
have been proposed as mediating mechanisms between 
trauma exposure and physical and mental illness [15].

Because concerns about potential harmful effects 
of asking people about PTEs have been shown to be 
unfounded [16], and due to the significant impact 
that PTEs can have on a person’s mental and physical 
health, assessments of PTEs are more often included 
in large health studies of the general population [17]. 
The Tromsø study [18] is a longitudinal population-
based study of residents of the municipality of Tromsø 
in Northern Norway. The Tromsø study was con-
ducted for the first time in 1974 to investigate causes 
of high mortality due to cardiovascular diseases in 
men at that time [18]. In subsequent waves of the 
Tromsø study, women were included, and additional 
diseases and conditions were examined. However, in 
order to be able to investigate the possible connection 
between traumatic life events and a number of out-
come measures related to physical and mental health 
and illness, collecting data on the prevalence of PTEs 
among participants in the Tromsø survey is impor-
tant. Accordingly, in the most recent wave (Tromsø 
7), it was decided to assess several PTEs, including 
sexual abuse, serious illness, bullying and painful 
medical treatment. Although few previous studies 
have regarded bullying as a PTE, exposure to bullying 
was included in the Tromsø 7 study due to demon-
strated relationships between bullying and poorer 
mental and/or physical health [19]. In Tromsø 7, the 
participants were asked about exposure to PTEs 
before the age of 18, after the age of 18 and in the 
previous year. This makes it possible to investigate the 

role of PTEs in childhood and in adulthood for men-
tal and physical health in addition to the effects of 
exposure to multiple PTEs, which were not examined 
in the present study but can be analysed in future 
research.

The aim of the present study was to examine the 
prevalence of PTEs and the associations of PTEs 
with demographic characteristics in the Tromsø 7 
population to facilitate research into the associations 
between PTEs and physical and mental health within 
the Tromsø study. In addition, due to the large sam-
ple size of the Tromsø 7 study and the assessment of 
bullying as a PTE – which has not been included in 
previous Norwegian studies – the investigation of the 
frequency of PTEs in Tromsø 7 will contribute to 
increased knowledge about PTEs in Norway.

Method

Participants

In Tromsø 7 (2015–2016), all residents aged ⩾40 
years were invited to answer questions about their 
health and lifestyle and to undergo physical examina-
tions. A total of 21,083 participated (64.7% of those 
invited), 11,074 (52.5%) of whom were female. The 
mean age for the entire sample was 57.3 years 
(SD=11.4 years, range 40–99 years). Further demo-
graphic characteristics of the sample are shown sepa-
rately for women and men in Table I.

The present investigation was approved by the 
Regional Committee of Medical and Health Research 
Ethics (ref. 79060). The Norwegian Data Protection 
Service (NSD) was notified about the study (ref. 
668477).

Measures

Demographic and health information was collected 
with a four-page paper-and-pencil questionnaire sent 
along with the invitation letter and an additional online 
survey. The demographic variables age, sex, living with 
a spouse/partner, ethnicity, education, household 
income and occupation were used to describe the sam-
ple. The response categories are displayed in Table I. In 
the online survey, participants were asked if they had 
ever experienced one of the following events: (a) a life-
threatening illness or a serious accident (e.g. fire, work 
accident or car accident); (b) violence (e.g. being hit, 
kicked, beaten, robbed or threatened with a firearm); 
(c) sexual abuse (i.e. sexual actions against one’s will); 
(d) bullying (e.g. been called negative things, marginal-
ised, threatened or bullied by schoolmates, fellow stu-
dents or co-workers over an extended period); (e) a 
loved one being exposed to violence or sexual abuse 
(e.g. hit, kicked, beaten, robbed or threatened with a 
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firearm); (f) something else frightening, dangerous or 
violent (e.g. natural disaster, war, terror attack, being 
held captive); (g) severe grief after bereavement; (h) 
painful medical treatment when in hospital due to sick-
ness or serious injury; (i) painful dental treatment; (j) a 
life-threatening illness or serious accident (e.g. fire, 
work accident or car accident) of a loved one; (k) child-
hood neglect (e.g. not having received the necessary 
food, clothing, protection and care/love from parents/
caregivers). The response options for the events (a)-(j) 
were ‘no’, ‘yes, before the age of 18’, ‘yes, after the age 
of 18’ and ‘yes, in the previous year’. For childhood 
neglect (k), the response categories were ‘yes’ and ‘no’. 
The prevalence of (g), severe grief after bereavement, is 
reported in a separate publication [20]. The experience 
of painful dental treatment (i) is subject of another 
study. These PTEs are therefore not included in the 
present investigation.

Analyses

The prevalence of PTEs was calculated for the entire 
sample and stratified for sex, age group, ethnicity and 
education. Age was categorised into five groups: 40–49 
years, 50–59 years, 60–69 years, 70–79 years and 80–99 
years. With respect to ethnicity, the following mutually 

exclusive groups were formed: Norwegian, dual 
Norwegian and Sami/Kven ethnicity, Sami/Kven and 
other ethnicities. The latter group was comprised of 
participants who had immigrant ethnicities only or in 
combination with Norwegian or the indigenous Sami 
and Kven ethnicities. Group differences in the exposure 
to PTEs were investigated using chi-square tests. 
Logistic regression analyses were conducted to further 
examine the associations between PTEs and demo-
graphic groups. The variables age group, education and 
ethnicity were dummy coded with the youngest age 
group, primary education and Norwegian ethnicity as 
reference categories, respectively. The relationships of 
sex, age group, ethnicity and education with the num-
ber of PTEs experienced were tested with binomial 
negative regressions due to a high number of zero 
counts. The analyses were performed in R v4.0.2 (R 
Foundation for Statistical Computing, Vienna, Austria) 
using the packages gmodels [21] and MASS [22].

results

Overall prevalence of PTEs in the sample and 
sex differences

Overall, 67% of the participants reported exposure 
to at least one PTE before the age of 18, after the 

Table I. Demographic characteristics of the study sample (N=21,083).

Women (N=11,074; 52.5%) Men (N=10,009; 47.5%)

Age (years), M (SD) 57.2 (11.5) 57.4 (11.4)
Living with a spouse/partner 7403 (72.3%) 7880 (81.6%)
Ethnicitya  
 Norwegian 10,363 (93.6%) 9472 (94.6%)
 Sami 323 (2.9%) 257 (2.6%)
 Kven 236 (2.1%) 164 (1.6%)
 Other than Norwegian, Sami or Kven 496 (4.5%) 388 (3.9%)
Education  
 Primary/partial secondary education (up to 10 years of schooling) 2617 (24.1%) 2179 (22.2%)
 Upper secondary education (a minimum of 3 years) 2759 (25.3%) 2997 (30.5%)
 Tertiary education, short (college/university <4 years) 1917 (17.6%) 2091 (21.3%)
 Tertiary education, long (college/university ⩾4 years) 3581 (32.9%) 2564 (26.1%)
Household income  
 <150,000 NOK 134 (1.3%) 76 (0.8%)
 150,000–250,000 NOK 635 (6.1%) 355 (3.6%)
 251,000–350,000 NOK 911 (8.7%) 528 (5.4%)
 351,000–450,000 NOK 1120 (10.8%) 786 (8.0%)
 451,000–550,000 NOK 1319 (12.7%) 993 (10.2%)
 551,000–750,000 NOK 1769 (17.0%) 1803 (18.5%)
 >1,000,000 NOK 2271 (21.8%) 2470 (25.3%)
Occupation  
 Works full time 5694 (52.2%) 6354 (64.6%)
 Works part time 1248 (11.4%) 414 (4.2%)
 Housekeeping 103 (0.9%) 29 (0.3%)
 Retired 2526 (23.1%) 2261 (23.0%)
 Disability benefit recipient/work assessment allowance 1239 (11.3%) 662 (6.7%)
 Family income supplement 7 (0.1%) 18 (0.2%)
 Unemployed 53 (0.4%) 84 (0.9%)
 Student/military service 43 (0.4%) 17 (0.2%)

aMultiple responses possible.

NOK: Norwegian Krone (1 NOK≈US$0.11).
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age of 18 or during the previous year. The most fre-
quently reported PTE was a life-threatening illness 
or serious accident of a loved one (36.8%; see  
Table II). Twenty-nine per cent of the participants 
experienced one PTE, 17.8% two PTEs, 10% three 
PTEs, 5.2% four PTEs, 2.8% five PTEs and 5.8% 
six or more PTEs. The mean number of lifetime 
PTEs was 1.50 (standard deviation (SD)=1.67). 
More women (68.6%) than men (65.2%) experi-
enced at least one PTE (p<0.001, odds ratio 
(OR)=1.17, 95% confidence interval (CI) 1.10–
1.24). Women also reported significantly more 
PTEs (M=1.56, SD=1.71) than men did (M=1.43, 
SD=1.63, p<0.001). The prevalence of PTEs for 
the full sample and stratified by sex are shown in 
Table II. In total, 35.1% of the participants reported 
exposure to at least one PTE before the age of 18, 
50.7% exposure after the age of 18 and 8.9% expo-
sure during the previous year.

Before the age of 18, the prevalence of specific 
PTEs ranged from 3.5% (painful medical treat-
ment) to 16.2% (bullying). Significantly more 
women than men experienced sexual abuse, neglect, 
witnessing violence or sexual abuse and other 
frightening, dangerous or violent events before the 
age of 18 (ORs with 95% CIs are shown in 
Supplemental Table SI). Significantly more men 
than women reported exposure to violence, a life-
threatening illness or a serious accident and bully-
ing. After the age of 18, the prevalence of specific 
PTEs ranged from 2.9% (sexual abuse) to 29.4% 
(a life-threatening illness or a serious accident of a 
loved one). Significantly more women than men 
reported sexual abuse, bullying, a life-threatening 
illness or serious accident of a loved one and pain-
ful medical treatment in hospital. In contrast, sig-
nificantly more men than women experienced other 
frightening, dangerous or violent events, life-threat-
ening illness or a serious accident or violence. In 
the previous year, the prevalence of specific PTEs 
ranged from 0.1% (sexual abuse) to 5.5% (life-
threatening illness or serious accident of a loved 
one). Significantly more women than men reported 
bullying and life-threatening illness or a serious 
accident of a loved one during the previous year.

Prevalence of PTEs in different age groups

The prevalence of lifetime PTEs decreased signifi-
cantly with increasing age. At least one PTE was 
reported by 72.1% of the participants in the 40–49 
years age group compared to 59.6% in the 80–99 
years age group (p<0.001). Participants aged 40–
49 years reported on average significantly more 
PTEs (M=1.77, SD=1.88) than the other groups 

(50–59 years: M=1.65, SD=1.75; 60–69 years: 
M=1.25, SD=1.44; 70–79 years: M=1.06, SD=1.22; 
80–99 years: M=1.13, SD=1.23; p<0.001). The 
prevalence of PTEs in the different age groups 
before the age of 18, after the age of 18 and during 
the previous year is displayed in Table III (see 
Supplemental Table SII for ORs). There were sig-
nificant group differences for all PTEs before and 
after the age of 18 and for three PTEs during the 
previous year.

For PTEs before the age of 18, the associations 
between PTEs and age were negative for all events, 
except for another frightening, dangerous or violent 
event, which was reported significantly more often by 
the oldest age groups compared to the youngest age 
group. For PTEs after the age of 18 and in the previ-
ous year, the likelihood of reporting a serious illness 
or accident increased with age but declined signifi-
cantly for the other PTEs.

Prevalence of PTEs and ethnicity

Overall, 66.1% of the Norwegian participants, 84% 
of the Sami/Kven participants, 79.4% of the partici-
pants with dual Norwegian and Sami/Kven identity 
and 74.7% of the participants with other ethnicities 
(p<0.001) had experienced at least one PTE during 
their lifetime. Participants with indigenous or immi-
grant ethnic identities experienced, on average, sig-
nificantly more PTEs (Sami/Kven: M=2.51, 
SD=2.18; Norwegian–Sami/Kven: M=2.20, SD= 
2.00; other ethnicity: M=2.17, SD=2.24) than 
Norwegians (M=1.44, SD=1.61; p<0.001). Table IV 
presents the prevalence of PTEs before the age of 18, 
after the age of 18 and during the previous year in the 
different ethnic groups. Apart from a life-threatening 
illness or serious accident of a loved one before the 
age of 18, results showed significant differences 
between Norwegians, Sami/Kven, participants with 
dual Norwegian–Sami/Kven ethnic identity and par-
ticipants with ethnicities other than Norwegian and/
or Sami/Kven. Participants with ethnicity other than 
solely Norwegian reported considerably more expo-
sure to the specific PTEs before and after the age of 
18 than the Norwegian participants did (see 
Supplemental Table SIII for ORs). With respect to 
PTE exposure in the previous year, low prevalence 
rates in the four groups prevented statistical analyses 
for most PTEs. Therefore, the three non-Norwegian 
groups were combined into one group. Results 
showed that participants with ethnicity other than 
solely Norwegian were significantly (p<0.05) more 
likely to have experienced all assessed PTEs in the 
previous year except for witnessing violence or sexual 
abuse (p=0.059) than Norwegian participants. For 
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sexual abuse, the counts were still too low for statisti-
cal analyses. ORs ranged from 1.27 (illness or acci-
dent of a loved one) to 2.37 (violence).

Prevalence of PTEs and education

At least one PTE was reported by 59.1% of the 
participants with primary and some secondary 
education, 66.4% of individuals with upper sec-
ondary education, 70.3% of the participants with 
short tertiary education and 72% of the partici-
pants with long tertiary education (p<0.001). 
Participants with upper secondary and tertiary 
education reported significantly more PTEs (upper 
secondary: M=1.46, SD=1.65; tertiary, short: 
M=1.64, SD=1.77; tertiary, long: M=1.67, 
SD=1.72) than participants with primary and 
partly secondary education (M=1.22, SD=1.50; 
p<0.001). Table V presents the prevalence of PTEs 
in the four educational groups for the three time 
intervals. For most PTEs before and after the age 
of 18 and for two PTEs during the previous year, 
significant group differences were observed. Except 
for another frightening, dangerous or violent event 
before the age of 18, which was reported signifi-
cantly more often by participants with primary 
education, upper secondary and tertiary education 
were associated with more reported exposure to 
the specific PTEs (ORs are displayed in 
Supplemental Table SIV). Combining the two 
groups with tertiary education to increase statisti-
cal power to detect group differences on PTE 
exposure in the previous year led to only minor 
changes in the results. Specifically, the differences 
between educational groups for having witnessed 
violence or sexual abuse became statistically sig-
nificant (p=0.026).

Discussion

The purpose of the present study was to examine the 
prevalence of PTEs in the Tromsø 7 study. Overall, 
67% of the participants reported at least one PTE 
during their lifetime. Female sex, younger age, indig-
enous and immigrant ethnicities and higher educa-
tion were associated with an increased likelihood of 
having experienced at least one PTE and a higher 
number of total PTEs.

The lifetime exposure rate of PTEs found in the 
present study is similar to the international average of 
70.4% [5]. Compared to previous estimates of the 
prevalence of PTEs in Norway, a considerably higher 
percentage of individuals reporting PTEs was found 
than in the studies by Amstadter et al. (26%) [6] and 
Lassemo et al. (25.9% for men and 20.6% for women, 

respectively) [7]. However, there was a lower preva-
lence compared to Heir et al.’s study (85% and 86% 
for men and women, respectively) [8]. The varying 
estimates of PTE exposure in Norway may be due to 
differences in study characteristics, such as sample 
demographics (e.g. age range, sex distribution, geo-
graphical region) and assessment of PTEs. For exam-
ple, unlike previous studies, the participants in the 
current study resided solely in Northern Norway, and 
the age range was restricted to ⩾40 years. Further, 
participants were asked to consider if a given PTE 
occurred in childhood, adulthood or during the previ-
ous year, which may have facilitated the recall of these 
events.

In line with previous findings [6,23,24], men were 
more likely to have experienced violence and a life-
threatening illness or serious accident, whereas 
women were at much higher risk of exposure to sex-
ual abuse or witnessing another’s sexual abuse. 
Further, women more often reported childhood 
neglect, painful treatment in hospital and a life-
threatening illness or accident of a loved one. 
Regardless of sex differences in the total exposure to 
PTEs, findings suggest that women have a higher risk 
of experiencing PTEs that function as risk factors for 
the development of posttraumatic stress disorder 
[8,25].

With respect to the associations of PTEs with 
age, a decrease in most PTEs with increasing age 
was found. Although it is reasonable to expect an 
increase with longevity, which has also been 
observed in some investigations [23,26], similar 
trends have been reported in several other studies 
[7,27,28]. Different explanations for this observa-
tion have been discussed, including cohort effects, 
prolonged recall period, recall bias due to age-
related cognitive decline and selective mortality 
[27]. It is further possible that elderly who have not 
been exposed to PTEs are more likely to participate 
in research. Differences between cohorts in the per-
ception of the seriousness of an event and personal 
sensitivity may also affect the reporting of PTEs 
[8]. In the present investigation, a notable excep-
tion to the age effect was exposure to another 
frightening, dangerous or violent event (e.g. a natu-
ral disaster, war, terror attack, being held captive), 
which was significantly more often reported by par-
ticipants aged >70 years. It is conceivable that the 
oldest participants related this PTE to their experi-
ence of World War II, resulting in an elevated preva-
lence due to a cohort effect.

Consistent with previous studies on the associa-
tion of PTEs with ethnicity and minority status [28], 
Sami/Kven and participants with immigrant ethnici-
ties were more likely to have experienced PTEs. The 
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findings replicate the results from earlier investiga-
tions showing that Sami are more exposed to vio-
lence and bullying than non-Sami individuals [9,29]. 
Also, the findings suggests that Sami/Kven are more 
likely to have experienced, during adulthood, painful 
hospital treatment and a life-threatening illness or 
serious accident of a loved one.

In contrast to reviews that concluded that there is 
a greater risk of PTE exposure in individuals with 
lower educational level [28], a positive relationship 
between education and PTE prevalence in child-
hood and adulthood was observed in the current 
sample, with only a few exceptions. Although a posi-
tive relationship between education and PTEs has 
occasionally been reported [5], the strength of the 
associations in the present study is striking and dif-
ficult to explain. It can be speculated that individu-
als with higher education are more aware of PTEs 
and therefore report these events to a higher degree 
than individuals with lower education, leading to 
the observed differences in the reported PTEs. It is 
also possible that individuals with lower education 
who have been exposed to PTEs are underrepre-
sented in Tromsø 7.

The study has several limitations that need to be 
taken into consideration when interpreting the 
results. Despite the large sample size, the repre-
sentativeness of the population in terms of age, 
education and ethnicity is unclear, and response-
rate bias may have affected the results. In the 
assessment of PTEs, different PTEs were collapsed 
into one question (e.g. life-threatening illness and 
serious accident), and that the degree of traumati-
sation for each PTEs was not examined. The 
response options ‘after 18’ and ‘previous year’ were 
not mutually exclusive, which may have led partici-
pants to select both options for a PTE in the previ-
ous year. Low counts for some demographic 
categories resulted in reduced statistical power to 
detect group differences. Finally, interactions 
between demographic variables (e.g. age and edu-
cation) were not examined.

In conclusion, exposure to PTEs is common in 
the Tromsø 7 population, with about two thirds of 
the participants reporting at least one PTE during 
their lifetime. Higher overall prevalence of PTEs 
was associated with female sex, younger age, indig-
enous or immigrant ethnicities and higher educa-
tion, and exposure to specific PTEs varied with sex. 
Our findings will be relevant for researchers investi-
gating the role of isolated and multiple PTEs in 
childhood and adulthood for physical and mental 
health variables collected in the Tromsø study.
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