Thimm et al. BMC Health Services Research (2025) 25:455 BMC Health Services Research
https://doi.org/10.1186/512913-025-12604-0

. . ®
Stressful and potentially traumatic events 2
and healthcare utilization: the 7" Tromsg
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Abstract

Background Stressful and potentially traumatic life events (SLEs/PTEs) can have a profound negative impact on
the individual’s mental and physical wellbeing and health. Consequently, an association of SLEs/PTEs with increased
healthcare utilization has been found. However, most studies have been conducted in selected samples (e.g,,
veterans), and there is a paucity of studies in the general population. The present study examined the associations
between SLEs/PTEs and the utilization of healthcare services in the general population using data from the seventh
survey of the Tromsg study (Tromsg7).

Methods The sample comprised 20,069 participants aged 40 years and above (52.5% female, mean age 57.3

years, SD=11.4 years) who completed measures of SLE/PTE exposure in childhood/adolescence and adulthood
(including a question about mental preoccupation with SLEs/PTEs), utilization of a variety of healthcare services
(general practitioner, medical specialist, hospital, emergency room, mental health services, physiotherapist, and
complementary and alternative medicine provider) in the previous year, and self-reported feeling of being anxious or
depressed.

Results The results showed that SLE/PTE exposure is associated with an increased use of all healthcare services,
especially mental health professionals. Exposure to physical and emotional neglect in childhood/adolescence,
violence, and sexual abuse showed the strongest associations with the utilization of mental health services. The
strength of the associations with health service utilization increased with the number of SLEs/PTEs. Finally, mental
preoccupation with the event(s) moderated the associations between SLE/PTE exposure and the utilization of
healthcare services but not self-reported feeling of being anxious or depressed.

Conclusion It is concluded that the prevention of SLEs/PTEs and screening for SLE/PTE exposure in healthcare
services to provide trauma-informed care should be a prioritized public health focus.

Keywords Stressful life events, Potentially traumatic events, Healthcare utilization, Mental health, Population-based
study
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Introduction

It is widely recognized that adverse life events, such as
exposure to physical and emotional neglect in childhood/
adolescence, violence, sexual abuse, accidents, a life-
threatening illness, or painful medical treatment (stress-
ful life events/potentially traumatic events, SLEs/PTEs),
can have a profound negative impact on an individual’s
mental and physical health in the short term and over the
life course [1]. In addition, SLE/PTE exposure in child-
hood is associated with poorer social functioning and
lower socio-economic status later in life [2]. International
studies suggest that most individuals (approx. 70%) will
experience one or more SLEs/PTEs during their lifetime,
with some variation between countries [3, 4].

SLE/PTE exposure is associated with a broad spectrum
of unfavorable mental health outcomes, including, but
not limited to, anxiety and depression [5—7]. Moreover,
SLEs/PTEs in childhood are associated with an earlier
onset, a chronic course, and relapse of mental disorders
[8-10]. Exposure to SLEs/PTEs has also been linked to
a variety of somatic disorders and health conditions,
including, but not limited to, cardiovascular diseases,
metabolic diseases, respiratory diseases, autoimmune
diseases, neurological diseases, chronic pain, and medi-
cally unexplained symptoms [11-15]. A dose-response
relationship is consistently found, with an increasing
number of SLEs/PTEs being associated with a higher risk
of negative mental and somatic health outcomes (e.g.,
[16, 17]). Biologically, hypothalamic-pituitary-adrenal
axis hyperactivity and subsequent dysregulated physi-
ological processes, including the immune system, and
altered brain structure and connectivity are assumed to
cause somatic diseases as well as psychopathology after
SLE/PTE exposure [18-20]. Proposed psychological
mechanisms include threat-focused information pro-
cessing (e.g., attention bias and negative appraisals of
the event) and emotion-related changes (e.g., reactivity,
awareness, and regulation difficulties) [21, 22].

Based on the detrimental effects that SLEs/PTEs can
have on mental and physical health, it can be expected
that SLE/PTE exposure is associated with an increased
use of healthcare services. Indeed, existing research evi-
dence suggests that SLE/PTE exposed individuals use
healthcare services to a higher degree than non-exposed
individuals. For example, SLE/PTE exposure has been
connected with a higher number of general practitioner
(GP) visits, contact with mental health professionals, use
of emergency room, and hospital stays (e.g., [23-27]).
Moreover, a cumulative effect of SLEs/PTEs on health-
care utilization has been found (e.g., [23, 25, 27]). Fur-
ther, SLE/PTE exposure has been shown to be associated
with higher prescription rates of prescription drugs [24,
28], including psychotropic medication [29]. At the same
time, individuals with a history of SLEs/PTEs have shown
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higher rates of late or cancelled appointments and no-
show [30], poorer adherence to cardiovascular treatment
[31] and reduced response to antidepressants [32—34].
Study findings suggest that the severity of the psychologi-
cal burden caused by SLEs/PTEs moderates the use of
healthcare services [24, 26, 35-38]. Thus, examining the
associations between SLEs/PTEs and healthcare utiliza-
tion provides insights into the mental health and physi-
cal disease burden connected with SLE/PTE exposure, as
well as the economic costs for individuals and society for
healthcare that can be attributed to SLEs/PTEs.

The current study

Although available research findings suggest links
between SLEs/PTEs and healthcare utilization, existing
studies have important shortcomings. For example, most
research on the associations between SLEs/PTEs and
healthcare service utilization has been conducted in spe-
cific groups, e.g., veterans [39-41], refugees [42], or indi-
viduals exposed to specific events [43, 44], which may not
be generalizable to the general population. In addition,
the range of healthcare services that have been investi-
gated has been limited. Importantly, examining the mod-
erating role of the psychological burden of SLEs/PTEs
and mental health could have implications for public
health and healthcare by suggesting strategies to reduce
healthcare utilization after SLE/PTE exposure. Therefore,
the primary aim of the present study was to investigate
the associations between SLEs/PTEs in childhood/ado-
lescence and adulthood with the utilization of a variety of
healthcare services in the general population. A second
goal of the study was to explore whether the psychologi-
cal impact of SLE/PTE exposure in terms of preoccupa-
tion with the event(s) and self-reported feeling of being
anxious or depressed moderates the relationship between
SLEs/PTEs and healthcare utilization.

Methods

Participants

The present study used data collected in the seventh sur-
vey of the Tromse Study (Tromse7; [45]). The Tromse
study is a population-based health study in the munici-
pality of Tromse in Northern Norway that was started in
1974 to investigate cardiovascular risk factors in men but
was extended in scope in subsequent surveys to include
a wider range of clinical examinations and assessments
[46]. In Tromse7 (2015-2016), all inhabitants of the
municipality of Tromse aged 40 years and older were
invited to participate (N=32,591) [45]. The sample in
Tromse7 was restricted to inhabitants aged 40 and above
due to concerns about low response rates in younger
age groups, entailing the risk selection bias and threat-
ening the generalizability of the results. The response
rate in Tromse7 was 64.7% (N=21,083). Because 14
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participants withdrew their consent that their data are
used in research, the sample size for the present study
was N=21,069 (52.5% female), with a mean age of 57.3
years (SD=11.4 years, range 40 to 99 years). Further
demographic characteristics of the sample are presented
in Table 1.

The current study was approved by the Regional Com-
mittee of Medical and Health Research Ethics (ref.
477677). The Norwegian Data Protection Service was
notified about the study (ref. 755549).

Measures

Questions about demographic information and the study
measures used in the present investigation were included
in the short general questionnaire (Q1) and the long gen-
eral questionnaire (Q2) in the Tromsg7 study. Q1 could
be answered on paper or online, whereas Q2 was admin-
istered online [45]. Q1 and Q2 (including English trans-
lations) are available from the webpage of the Tromsg
study [47].

SLEs/PTEs

In Q2, a list of eleven SLE/PTE categories was included,
developed for Tromsg7 to assess a broad range of SLEs/
PTEs with a relatively small number of items to reduce
the burden on the participants when responding to the
comprehensive Q2 [4]. Participants were asked whether
they have ever experienced one of the following events:
(1) A life-threatening illness or a serious accident; (2)
Violence; (3) Sexual abuse; (4) Bullying; (5) Witnessed
someone close being exposed to violence or sexual abuse;
(6) Experienced something else that was frightening,
dangerous, or violent (for example, natural disaster, war,
terror attack, held captive); (7) Death of a close one and
difficulty accepting the loss, yearning for the deceased,
and intense emotional pain related to the loss; (8)

Table 1 Sample characteristics
Demographic

M (SD)
Age 57.3 years (11.4 years)
N (%)
Female 11,063 (52.5%)
Ethnicity
Norwegian 19,030 (91.7%)
Sami, Kven/Finnish, and other 1,718 (8.3%)

Education
4,795 (23.2%

Primary/partly secondary education ( )
5,748 (27.8%)
( )

Upper secondary education

Tertiary education (<4 years) 4,005 (19.4%
Tertiary education (>4 years) 6,143 (29.7%)
Living with spouse 15,274 (76.8%)
M (SD)
Level of feeling of being anxious or depressed 1.27 (0.57)
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Received painful or frightening medical treatment when
in hospital; (9) Received painful or frightening medical
treatment at the dentist; (10) Someone close had a life-
threatening illness or was exposed to a serious accident;
and 11) Physical and emotional neglect in childhood [4].
The relationships of the loss of a loved one and severe
grief with healthcare utilization are reported in a previ-
ous publication [48], and this SLE/PTE was therefore
excluded from the present investigation. Four response
options were provided: “No’, “Yes, before age 18, “Yes,
after age 18’ and “Yes, in the previous year’, except for
childhood neglect, which could be answered with “No”
or “Yes”. Because healthcare utilization during the previ-
ous year was assessed (see below), SLE/PTE exposure in
the previous year was not included in the analyses in the
present study to ensure that SLE/PTE exposure occurred
before healthcare services were used. Mental preoccupa-
tion with SLEs/PTEs was measured with one question
asking whether the participants still think a lot about
what happened when they have experienced at least one
of these events (response options: “No” and “Yes”).

Healthcare utilization

A list of healthcare providers was included in Q1 with the
question whether the service was used in the previous
year (response options: “No” and “Yes”). The following
service providers were examined in the present investiga-
tion: general practitioner (GP), medical specialist (includ-
ing hospital outpatient clinic), hospital, emergency room,
mental health services (including psychologist/psychia-
trist and psychiatric outpatient clinic), physiotherapist,
and complementary and alternative medicine (CAM)
provider (including acupuncturist and traditional healer).
Participants were further asked to report the number of
times they used the healthcare services in the previous
year in a free-response format.

Anxiety and depression

Self-reported feeling of being anxious or depressed was
assessed with one question in Q2, answered on a 5-point
scale from 1 (“I am not anxious or depressed”) to 5 (“I am
extremely anxious or depressed”).

Statistical analyses

To examine the associations between SLE/PTE exposure
with healthcare utilization in the previous year, a series
of logistic regression analyses were performed with uti-
lization of the seven healthcare services as the depen-
dent variables and exposure to the assessed SLEs/PTEs
before and after age 18 as predictors. Sex, age, ethnicity
(Norwegian vs. non-Norwegian), and education level
(dummy coded with primary/partly secondary educa-
tion as reference category) were included as covari-
ates in all analyses. First, all SLEs/PTEs in childhood/
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Table 2 Prevalence of SLE/PTE exposure and mental
preoccupation in the sample

SLEs/PTEs N (%)

SLEs/PTEs before age 18
Serious illness/accident 1,095 (5.3%)
Violence 1,213 (5.9%)
Sexual abuse 1,500 (7.3%)
Bullying 3,314 (16.2%)
Witnessed violence or sexual abuse 901 (4.4%)
Something else frightening 612 (3.0%)
Painful/frightening hospital treatment 713 (3.5%)
Painful/frightening dental treatment 3,833 (18.8%)
lliness/accident of a loved one 889 (4.4%)

Physical and emotional neglect 1,415 (6.9%)

SLEs/PTEs after age 18

Serious illness/accident 3,650 (17.8%)
Violence 2,121 (10.3%)
Sexual abuse 592 (2.9%)
Bullying 1,167 (5.7%)
Witnessed violence or sexual abuse 1,039 (5.1%)
Something else frightening 1,058 (5.2%)
Painful/frightening hospital treatment 1,409 (6.9%)
Painful/frightening dental treatment 1,200 (5.9%)
lliness/accident of a loved one 5,977 (29.4%)
Still thinking a lot about what happened 886 (7.3%)

adolescence and adulthood were examined separately
along with the covariates to predict the utilization of the
seven healthcare services in the previous year. Further,
the associations between the number of lifetime SLEs/
PTEs reported with the utilization of the healthcare ser-
vices in the previous year were investigated. The sum of
a participant’s lifetime SLEs/PTEs was calculated when
responses to at least eight of the ten SLEs/PTEs were pro-
vided (N=20,435). Four categories were formed: no SLE/
PTE exposure, one SLE/PTE, two SLEs/PTEs, and three
or more SLEs/PTEs. The associations between the indi-
vidual SLEs/PTEs and the number of times the different
healthcare providers were used in the previous year were
examined with negative binomial regression analyses. To
ease the interpretation of the results of these analyses,
standardized mean differences (Cohen’s d) were calcu-
lated as effect sizes. Cohen [49] suggested that d-values
of 0.20, 0.50, and 0.80 indicate small, medium, and large
effect sizes, respectively. Finally, separate moderation
tests were run with lifetime SLE/PTE exposure as pre-
dictor, the use of any healthcare service in the previous
year as dependent variable, and the variables thinking a
lot about what happened and feeling of being anxious or
depressed as moderators, respectively. No weighting for
non-response was applied in the statistical analyses, and
unweighted results are presented in the results section.
The analyses were conducted in R [50] (version 4.3.1).
The misty package [51] (version 0.4.12) was used to cal-
culate descriptive statistics. The MASS [52] (version
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Table 3 Healthcare utilization in the sample
Healthcare services

Used in the previous Mean number

year of times used
N (%) in the previ-
ous year (SD)
General practitioner 16,841 (80.5%) 2.75(3.51)
Medical specialist 8,059 (38.7%) 03 (3.03)
Hospital 2,292 (11.0%) 9(1.13)
Emergency room 2,740 (13.5%) 8(0.84)
Mental health service 863 (4.2%) 037 (3.21)
Physiotherapist 4,633 (22.7%) 4(7.03)
CAM provider 2,102 (10.3%) 052 (2.82)

Note: CAM Complementary and alternative medicine

7.3-60) and countES packages [53] (version 0.0.0.9000)
were used to perform negative binomial regression analy-
ses and to calculate effect sizes, respectively.

Results

Demographic characteristics of the sample (includ-
ing information about the frequency of SLE/PTE expo-
sure and the use of healthcare services) are displayed
in Tables 1, 2 and 3. In total, 68.0% of the participants
reported that they have experienced at least one of
the examined SLEs/PTEs in childhood/adolescence or
adulthood. The average number of lifetime SLEs/PTEs
was 1.64. The most frequently SLE/PTE reported was a
life-threatening illness or a serious accident of a loved
one in adulthood (29.4%). The least frequently reported
SLE/PTE was sexual abuse in adulthood (2.9%). Over-
all, 85.1% of the participants used at least one of the
included healthcare services in the previous year, rang-
ing from 4.2% (mental health service) to 80.5% (general
practitioner).

The bivariate associations between SLEs/PTEs in child-
hood/adolescence and adulthood and healthcare utiliza-
tion in the previous year when controlled for age, sex,
ethnicity, and education are displayed in Table 4. The
results showed numerous statistically significant rela-
tionships. All SLEs/PTEs were significantly associated
with the use of healthcare services in the previous year,
and all included healthcare services showed an increased
utilization after exposure to most kinds of SLEs/PTEs.
For all SLEs/PTEs in childhood/adolescence, the high-
est odd ratios (ORs) were observed for the use of men-
tal health services, ranging from 1.43 (95% CI 1.21 to
1.68) for painful or frightening dental treatment to 4.47
(95% CI 3.75 to 5.31) for physical and emotional neglect.
Further, exposure to violence, sexual abuse, bullying,
witnessing violence or sexual abuse, and physical and
emotional neglect in childhood/adolescence were statis-
tically significantly associated with the utilization of all
seven assessed healthcare services in the previous year.
The fewest associations (three) were observed for pain-
ful or frightening dental treatment. For SLEs/PTEs in
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adulthood, all SLEs/PTEs but one’s own or a loved one’s
serious illness or accident were most strongly associated
with the utilization of psychologist or psychiatrist in the
previous year, with ORs ranging from 1.91 (95% CI 1.51
to 2.40) for painful or frightening dental treatment to
3.85 (95% CI 3.01 to 4.89) for sexual abuse. Own serious
illness or accident showed the strongest association with
the use of CAM provider (OR =1.45, 95% CI 1.29 to 1.62).
A serious illness or accident of a loved one was most
strongly related to the utilization of a medical specialist
(OR=1.20, 95% CI 1.13 to 1.28). Adulthood exposure to
a serious illness or accident, violence, sexual abuse, bul-
lying, and painful or frightening hospital treatment was
statistically significantly associated with the utilization of
all included healthcare services in the previous year. The
fewest statistically significant associations with the utili-
zation of healthcare services (four) were found for a seri-
ous illness or accident of a loved one.

The results of the analyses examining the relationship
between the number of reported SLEs/PTEs with health-
care utilization are presented in Table 5. Overall, with an
increasing number of SLEs/PTEs, the ORs for utilizing
the different healthcare services also increased. Expo-
sure to one SLE/PTE was significantly associated with the
use of GP, medical specialist, physiotherapist, and CAM
provider in the previous year. When three or more SLEs/
PTEs were reported, the associations between SLEs/
PTEs and the utilization of all healthcare providers were
statistically significant. The highest OR was found for
three or more lifetime SLEs/PTEs and mental health ser-
vices utilization (OR =3.81, 95% CI 3.13 to 4.66).

The associations between SLEs/PTEs in childhood/
adolescence and in adulthood and the frequency of uti-
lization of the different healthcare providers in the
previous year are shown in Table 6. Although most asso-
ciations were statistically significant, the effect sizes were
generally very small (d<0.20) with only a few exceptions.
The most associations with effect sizes greater or equal
0.20 were found for SLEs/PTEs and the number of men-
tal health services visits (10 out of 19 effect sizes). The
largest effect size was d=0.67 (physical and emotional
neglect in childhood and number of mental health ser-
vices visits). Further, except for having experienced
something else frightening and a life-threatening illness
or serious accident of a loved one, all SLEs/PTEs in adult-
hood were positively related to the number of GP visits in
the previous year with small to medium effect sizes, with
painful hospital treatment showing the largest effect size
(d=0.43).

The results of the moderation analyses showed that the
interaction of lifetime SLE/PTE exposure with thinking
about what happened (=0.15, z=2.25, p=.024) was sta-
tistically significant in the prediction of the utilization of
any healthcare service in the previous year, but not the
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interaction between lifetime SLE/PTE exposure and the
current level of anxiety and depression (b = -0.04, z =
-1.36, p=.174).

Discussion

In the present study, the associations between SLEs/
PTEs and the use of a broad range of healthcare services,
including GP, mental health professionals, and CAM
provider, were examined in a large community sample of
individuals aged 40 years and above.

Consistent with previous investigations into the asso-
ciations between SLEs/PTEs and healthcare utilization
in the general population [23, 26, 27], the present study
found that reports of SLE/PTE exposure in childhood/
adolescence and adulthood were related to an increased
use of healthcare services in the previous year. Most
SLEs/PTEs in childhood/adolescence and adulthood had
their strongest associations with the use of mental health
services in the previous year, especially the experience of
physical and emotional neglect in childhood/adolescence,
violence, and sexual abuse. In addition, painful or fright-
ening hospital treatment and bullying in adulthood were
among the SLEs/PTEs with the strongest associations
with mental health service utilization in the previous
year, suggesting a high mental burden that can be con-
nected to these experiences [54—56]. Moreover, health-
care utilization associated with exposure to physical and
emotional neglect in childhood, violence, bullying, and
sexual abuse was not limited to mental health profession-
als but related to all healthcare providers assessed in the
study, including medical services, physiotherapists, and
CAM providers. However, in addition to the aforemen-
tioned SLEs/PTEs, the remaining SLEs/PTEs included in
the survey (e.g., serious illness or accident of a loved one,
painful or frightening hospital treatment) also showed
significant associations with the utilization of several
healthcare services. Although the associations were
smaller in magnitude than for e.g. sexual abuse, some of
these SLEs/PTEs are much more common in the popu-
lation (e.g., serious illness or accident of a loved one),
which increases their significance for healthcare utiliza-
tion on a societal level [57, 58]. Further, consistent with
previous research [24, 25], the study found that with an
increasing number of SLEs/PTEs, the number of health-
care services that was used in the previous year and the
strength of the associations with healthcare utilization
increased, especially mental health services. This find-
ing aligns with research reporting a cumulative effect of
SLEs/PTEs on healthcare utilization [23, 25].

From an economic perspective, it is relevant to know
not only which healthcare services that were used in con-
nection with PTE/SLE exposure, but also the number of
times the different healthcare providers are used. In line
with previous studies [26, 36], SLEs/PTEs were in the



Page 7 of 11

(2025) 25:455

Thimm et al. BMC Health Services Research

paulIpUN 31 | SPN|DUI JOU 0P JRY} S|BAISIUI 3DUSPYUOD %56 YHM SYO "Ol3 SPPO YO ‘SUIdIpawW dAleUISHE pue Alejudwa|dwod wyD

(coT'tsHBLT 69117 ¥ST Q97 'cl'e) 18 (€£1'8€ 1) S5T FSL'1TL)9ET (81T ¥IT (€8'1°051) 99T $31d/SF1S OU SA ST /530S 991yl <
L'y set (cTl'660)0LL @8L'SLFT (STL'960)0L'L (0T'1'16'0) SO'L (lrl'6l'l) 0T @gLorycet S31d/SF1S OU SAS31d/531S OML
SeLvoyelt (ccL'ion)Ire (S¥'1'680) 1L (szr'oon) il (L1'L'£80)860 ogLzrytet LoD Ire $31d/s31S OU SA314/371S U0

$31d/531S J0 IqUINN
1pioad Wyd  isidessyy-oisAyd IS yyjeay [eausly wiood Aduabiawig jeudsoH  sijepads jedipaly  Jauonndesd |e1daudn

(UonedNPa pue ‘AUDIUYID X3S ‘D9Be) so1ydelbowap 10y pajjoIuod Uaym siapirold a1edyyjeay Jo asn pue s3]d/531S JO J2qUInuU Sy} Usamiag SUOIRDOSSY § ajqel



Page 8 of 11

(2025) 25:455

Thimm et al. BMC Health Services Research

auIdIpaW dARUIRY e pue Aiejuswa|dwod Wy 'L00" > QE ‘0> Qx ‘50" > q*

900 (600),,060 +00 (900),51'0 LOO (Sroy Lo 100 (S00)S00 200 (900) L1'0 800 (€00),8l0 600 (200),,600 9UO PAAQ| e JO JU9pIdde/ssaul||
v00  (LL0)6LO  OLO0  (ZL0) €60 €10 (670,60 ¥LO (600, €70 LLO (110),8/0 8L0 (900),.560 70 (€00),,lT0  Iuduieas jeyusp buiusiybuy/|njuied
lzo (S0, v/0 €0 (110, ,v90 STO (£T0),0TL 0 (800),,190 L0 (01'0),,850 /€0 (S00),.,€90 €¥0 (€00),,860 3Iuswieas jeudsoy buiusiybuyy/|njuied
elo  (8L0),zs0 Lo (€1'0),8¢0 610 (l€0),,£01 600 (0L'0),6C0 SO0 (c1'0),5C0 L0 (900),.,€C0 €10 (€00),,€L0 Buiuaiybuy es|d buiywWos
S00 (8l0)szo 8l0 (€10) €50 CLO (leo) vz0 LI'0  (0L0),S6€0 oOl0 (Cl0),9%0 Lzo (900, L¥0 870 (€00),,92C0 9SNQE [ENX3S JO 92US|OIA PISSIUNAN
800 (£r0o) 0  sto (o) ,,.S¥0 vE€0 (6C0), VL 8C0 (600),.SY0 ¥L0 (L1'0)_,/.50 ¥C0 (900) 670 6£0 (€00),,5€0 Buif|ing
Lo (€T0) 60 800 (t1008c0 0o¥0  (1¥0),.551 TL0 (€1'0),9¢0 9l0 (S5L0),,£90 ¢C0 (800),.2v0 0€0 (¥00),,LC0 9SNQe [eNxaS
S0 (€1'0),.850 0L0 (600) 1€0 020 (20) S0 ¥L'0 (L00), €0 900 (600) /20 <TLO (S00),.SC0 8T0 (200) 970 3DUROIA
¢l'o (010),,0650 90 (00, /0 SO0 (81'0),6€0 800 (900),¥C0 800 (/00),,7€0 80 (¥00), €0 <¢CO (C00),,LT0 JuspidoR/Ssau|l SNOLSS
81 9be Jaye s31d/s31S
S0 (S10) LS50 800 (L10o) 8C0 /90 (9¢0),.961 L0 (800),¥€0 €10 (0L'0),. G50 9l0 (900),.,C€0 900 (010),Lc0 103|63U [eUOOWS pue [edIsAYd
900 (610060 €00- 10 € [4XY (€€0),¥£0 800 (lro),sc0 200 (€1'0800 Cl'0  (£00),.rC0 800 (11°0),5C0 SUO PIAQ| € JO JUspldde/ssau
L00 (010),,0€0  ¥00 (£00) *340 S00 (£10) 860 100 (900) €00 000 (£00)200 900 (¥O0) L0 10O (900) €00 JudWIIeal} [eyusp Buluiybuy/njured
€0 (lzo) zs0  sto  (SL10),6¥0 €20 (£€0),.91'L 0OL0  (LL'0) ,€€0 10O (SLO¥00 LL'0  (800) ,¥CO OLO  (LL'0),E€0  Iudwieas jendsoy buiusiybuy/|njuied
00 (#C0)0l'0 €00 (Zrotro 1o (1¥0),,.£51 800 (€10) £T0 SO0 (SLo¥co sLo (600),,060 800 (€10) ,LT0 Buiuzybuly asje buiyiswos
L0 (610) ,G¥0 800 (¥10) 8C0 /[T0 (€€0),.SCL 900 (L1o),lco  £00 (€10) ¥€0 900 (L00)¥1'0 900 (Lro),lco 9SNQE [ENXIS JO 9JUS|OIA PISSIUNAN
900 (110),6C0 +00 (go0)Slo  v¥lo (8L0),.,580 900 (900),.C0 LOO (£00)900 900  (v00),EL'0 900 (900),,2C0 Buik|ing
600 (SL0) IO 800  (LL'0) 870 870 (970),.67L LLO (800),.v€0 800 (OL0)_S€0 0OL0 (900),2C0 L0 (800), ¥E0 asnqe enxas
€ro (£1I'0) 150 800 (cro) co vTo  (6C0), . LL'L £00  (600) ,#CO ¢CLO (L1'0),,.250 910 (900),..2€0 £00  (600) ,¥CO 9OUS|OIA
Lo (£10) .90 900 (croytco LLo 6m.9 ££0 900 (oro),lco 600 (L10),,2¥0 SO0 (900) LL'O 900 (Lo ,Lzo 1U9pPIdO./SSaU||l SNOUSS
81 9be 210429 531d/531S

p (3s)q p (3s)q p (3s)a p (3s)a p (3s)a P (3s)a p (3s)q

ESTTVER Jsuonpesd

19pinoad Wyd 1sidesayy-oisAyd yyjeay [elusy wooJ fouabiawg jeudsoq  1sijeads jesipay [IEIED)

(uopeonpa

pue ‘A1121uy3e ‘X35 ‘abe 10§ PaJ|0J3U0D) Jeak snoiaald aU} Ul SYSIA 2DIAIS U3jeay JO ADUsnbalj aU3 Yim pooylnpe pue a3ua3sa|0pe/pooyp|iyd Ul s31d/531S JO SUOIRD0SSY 9 ajqel



Thimm et al. BMC Health Services Research (2025) 25:455

present study significantly related also to the number of
visits to healthcare providers in the previous year. The
strongest association was between physical and emo-
tional neglect in childhood and the number of mental
health professional visits with a moderate to high effect
size, indicating that the mental health problems con-
nected with physical and emotional neglect in childhood
require an especially high treatment intensity. This find-
ing is in line with studies showing that childhood neglect
is associated with an increased risk for mental disorders,
more severe course, and poorer response to pharmaco-
logical and psychological treatment [59, 60]. Besides
mental health service visits, the number of GP visits in
the previous year emerged as a relatively strong corre-
late of SLE/PTE exposure. This finding can be due to the
role of the GP in Norway. All registered inhabitants have
the right to a GP, who functions as a gatekeeper for other
public healthcare services.

Finally, the present study found that mental preoccupa-
tion with SLEs/PTEs, but not the self-reported feeling of
being anxious or depressed, moderated the association
between exposure to any SLE/PTE during lifetime and
the utilization of any healthcare service in the previous
year. Negative mental preoccupation with adverse expe-
riences is related to the concepts of repetitive negative
thinking and rumination, which have been shown to be
concurrently and prospectively associated with emo-
tional distress and psychopathology [61, 62]. Mental
preoccupation can, however, also take a more functional
form involving an assessment of one’s need for help lead-
ing to help-seeking behavior. There can therefore be dif-
ferent reasons why mental preoccupation moderated the
associations between SLE/PTE exposure and healthcare
service utilization in the previous year. Unfortunately,
the wording of the item assessing mental preoccupation
in Tromse7 did not specify the affect and content of the
preoccupation. On the other hand, self-reported feel-
ing of being anxious or depressed did not emerge as a
significant moderator of the relationships of SLEs/PTEs
with healthcare utilization. In this study, self-reported
feeling of being anxious or depressed was assessed with
one question and as a state variable (feeling anxious or
depressed at the time of the completion of the survey).
It is possible that this simple and broad measure did not
capture well the emotional burden associated with SLE/
PTE exposure, resulting in the nonsignificant finding.

Taken together, the present study found that different
types of lifetime SLEs/PTEs were statistically signifi-
cantly associated with an increased utilization of a vari-
ety of healthcare services. These findings further imply
that SLEs/PTEs are connected with considerable societal
costs [63]. The strongest associations of SLEs/PTEs with
healthcare utilization were found for exposure to physical
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and emotional childhood neglect, sexual abuse, and vio-
lence,, and multiple SLEs/PTEs with the utilization of a
mental health services. Crucially, these SLEs/PTEs are
preventable and should therefore be addressed in public
measures. Most SLEs/PTEs were first and foremost asso-
ciated with the utilization of mental health professionals.
Previous research findings suggest, however, an under-
utilization of mental health services after SLE/PTE expo-
sure due to a variety of reasons, including low mental
health literacy, lack of access, concerns related to stigma,
shame, rejection, and recalling painful memories, and
financial costs [64]. In addition to mental health profes-
sionals, the experience of SLEs/PTEs was associated with
the increased utilization of a number of other healthcare
services. To better understand the health complaints of
help-seeking patients and provide adequate, trauma-
informed care, screening for SLEs/PTEs is recommended
at these services [65].

Strengths of the present study are the large sample size
and the broad range of SLEs/PTEs and healthcare ser-
vices that were assessed. On the other hand, the study
findings must be interpreted in the light of several limi-
tations. First, SLE/PTE exposure and healthcare utiliza-
tion were assessed using self-report that involves a risk
of memory bias in contrast to registry-based data [66,
67]. Further, only persons aged 40 and older were invited
to participate in Tromse7, and the findings of the pres-
ent study cannot, therefore, be generalized to younger
age groups. It can be speculated that the associations
between SLEs/PTEs and healthcare utilization are stron-
ger in older age groups due to a potentially longer dura-
tion of psychological and physiological stress reactions
after SLE/PTE exposure, negatively impacting mental
and physical health, especially for events that occurred in
childhood and adolescence. Moreover, the Tromsg7 sam-
ple is not representative of the population aged 40 and
above in the municipality of Tromse as especially the old-
est age groups had low attendance rates [45]. Not weight-
ing for non-response can have led to an overestimation of
healthcare utilization in the population [68]. A final limi-
tation of the present study is that healthcare utilization
before SLE/PTE exposure was not assessed. Rosendal,
Mortensen [69] found that healthcare utilization after a
natural disaster was predicted by predisaster healthcare
use rather than PTSD or PTSD symptoms. It is therefore
possible that individuals with a high use of healthcare
services have characteristics (e.g., coping styles) that pre-
dispose them to SLEs/PTEs and that SLE/PTE exposure
itself is unrelated to healthcare utilization.

It can be concluded that self-reported SLE/PTE expo-
sure is associated with an increased utilization of a
variety of healthcare services, especially childhood
neglect, violence, sexual abuse, bullying, and painful
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or frightening hospital treatment with the utilization of
mental health services. Further, with the number of SLEs/
PTEs, the associations with healthcare service utilization
also increased. Mental preoccupation with the event(s)
was associated with increased healthcare utilization. Pre-
vention of SLEs/PTEs and screening for SLE/PTE expo-
sure in healthcare services to provide adequate treatment
should be a prioritized public health focus.

Abbreviations

CAM Complementary and alternative medicine
GP General practitioner

OR Odds ratio

PTE Potentially traumatic event

PTSD Posttraumatic stress disorder

SLE Stressful life event

Authors’ contributions

JCT, KR, IS, and CEAW conceptualized the study. JCT analyzed the data
and drafted the manuscript. All authors reviewed and approved the final
manuscript.

Funding

Open access funding provided by UiT The Arctic University of Norway (incl
University Hospital of North Norway)

The study was conducted without external funding.

Data availability

The data that support the findings of this study are available from the Tromsea
Study but restrictions apply to the availability of these data, which were used
under license for the current study, and so are not publicly available.

Declarations

Ethics approval and consent to participate

The study was approved by the Regional Committee of Medical and Health
Research Ethics (ref. 477677). All participants in the Tromsg7 study provided
informed consent to participate.

Consent for publication
Not applicable.

Competing interests
The authors declare no competing interests.

Received: 9 January 2024 / Accepted: 18 March 2025
Published online: 27 March 2025

References

1. Cohen S, Murphy MLMP, Aric A. Ten surprising facts about stressful life events
and disease risk. Ann Rev Psychol. 2019;70(1):577-97.

2. Copeland WE, Shanahan L, Hinesley J, Chan RF, Aberg KA, Fairbank JA, et al.
Association of childhood trauma exposure with adult psychiatric disorders
and functional outcomes. JAMA Netw Open. 2018;1(7):e184493-e.

3. Benjet C, Bromet E, Karam EG, Kessler RC, McLaughlin KA, Ruscio AM, et al.
The epidemiology of traumatic event exposure worldwide: results from the
world mental health survey consortium. Psychol Med. 2016;46(2):327-43.

4. Thimm JC, Rognmo K, Rye M, FIdm AM, Naess ET, Skre |, et al. The prevalence
of potentially traumatic events in the seventh survey of the population-
based Tromsg study (Tromsg 7). Scand J Public Health. 2023;51(7):1050-60.

5. Hogg B, Gardoki-Souto |, Valiente-Gémez A, Rosa AR, Fortea L, Radua
J, et al. Psychological trauma as a transdiagnostic risk factor for mental
disorder: an umbrella meta-analysis. Eur Arch Psychiatry Clin NeuroSci.
2023,273(2):397-410.

6. McKay MT, Kilmartin L, Meagher A, Cannon M, Healy C, Clarke MC. A revised
and extended systematic review and meta-analysis of the relationship

20.

21.

22.

23.

24.

25.

26.

27.

28.

Page 10 of 11

between childhood adversity and adult psychiatric disorder. J Psychiatr Res.
2022;156:268-83.

Angelakis |, Gillespie EL, Panagioti M. Childhood maltreatment and adult
suicidality: a comprehensive systematic review with meta-analysis. Psychol
Med. 2019;49(7):1057-78.

Nelson J, Klumparendt A, Doebler P, Ehring T. Childhood maltreatment

and characteristics of adult depression: meta-analysis. Br J Psychiatry.
2017;210(2):96-104.

Struck N, Krug A, Yuksel D, Stein F, Schmitt S, Meller T, et al. Childhood mal-
treatment and adult mental disorders- the prevalence of different types of
maltreatment and associations with age of onset and severity of symptoms.
Psychiatry Res. 2020;293:113398.

Vivalya BMN, Vagheni MM, Piripiri AL, Masuka RK, Omba AN, Mankubu AN,
et al. Prevalence and factors associated with relapse and long hospital stay
among adult psychiatric patients with a history of childhood trauma. Psychia-
try Res. 2022;316:114745.

Petruccelli K, Davis J, Berman T. Adverse childhood experiences and associ-
ated health outcomes: A systematic review and meta-analysis. Child Abuse
Negl. 2019;97:104127.

Macarenco M-M, Opariuc-Dan C, Nedelcea C. Adverse childhood experi-
ences, risk factors in the onset of autoimmune diseases in adults: A meta-
analysis. Prof Psychology: Res Pract. 2022;53:69-79.

Lovis-Schmidt A, Schilling J, Pudschun C, Rindermann H. Adverse childhood
experiences and physical diseases in adulthood: a summary of meta-analy-
ses. Traumatology. 2024;30(2):164-77.

Lin L, Wang HH, Lu C, Chen W, Guo VY. Adverse childhood experiences and
subsequent chronic diseases among Middle-aged or older adults in China
and associations with demographic and socioeconomic characteristics.
JAMA Netw Open. 2021;4(10):e2130143-€.

Roelofs K, Spinhoven P. Trauma and medically unexplained symptoms:
towards an integration of cognitive and neuro-biological accounts. Clin
Psychol Rev. 2007;27(7):798-820.

Park S, Hong JP, Bae JN, Cho S-J, Lee D-W, Lee J-Y, et al. Impact of childhood
exposure to psychological trauma on the risk of psychiatric disorders and
somatic discomfort: single vs. multiple types of psychological trauma. Psy-
chiatry Res. 2014;219(3):443-9.

Hughes K, Bellis MA, Hardcastle KA, Sethi D, Butchart A, Mikton C, et al. The
effect of multiple adverse childhood experiences on health: a systematic
review and meta-analysis. Lancet Public Health. 2017,2(8):e356-66.

Danese A, Baldwin JR. Hidden wounds?? Inflammatory links between child-
hood trauma and psychopathology. Ann Rev Psychol. 2017,68(1):517-44.
Yehuda R, Hoge CW, McFarlane AC, Vermetten E, Lanius RA, Nievergelt

CM, et al. Post-traumatic stress disorder. Nat Reviews Disease Primers.
2015;1(1):15057.

Bhutta ZA, Bhavnani S, Betancourt TS, Tomlinson M, Patel V. Adverse child-
hood experiences and lifelong health. Nat Med. 2023;29(7):1639-48.
McLaughlin KA, Colich NL, Rodman AM, Weissman DG. Mechanisms linking
childhood trauma exposure and psychopathology: a transdiagnostic model
of risk and resilience. BMC Med. 2020;18(1):96.

Ehlers A, Clark DM. A cognitive model of posttraumatic stress disorder. Behav
Res Ther. 2000;38(4):319-45.

Bellis M, Hughes K, Hardcastle K, Ashton K, Ford K, Quigg Z, et al. The

impact of adverse childhood experiences on health service use across

the life course using a retrospective cohort study. J Health Serv Res Policy.
2017;22(3):168-77.

Hardcastle K, Bellis MA, Sharp CA, Hughes K. Exploring the health and service
utilisation of general practice patients with a history of adverse childhood
experiences (ACEs): an observational study using electronic health records.
BMJ Open. 2020;10(9):e036239.

Chartier MJ, Walker JR, Naimark B. Separate and cumulative effects of adverse
childhood experiences in predicting adult health and health care utilization.
Child Abuse Negl. 2010;34(6):454-64.

Glaesmer H, Braehler E, Riedel-Heller SG, Freyberger HJ, Kuwert P. The associa-
tion of traumatic experiences and posttraumatic stress disorder with health
care utilization in the elderly — a German population based study. Gen Hosp
Psychiatry. 2011,33(2):177-84.

Gawronski KAB, Kim ES, Miller LE. Potentially traumatic events and serious
life stressors are prospectively associated with frequency of Doctor visits and
overnight hospital visits. J Psychosom Res. 2014;77(2):90-6.

Anda RF, Brown DW, Felitti VJ, Dube SR, Giles WH. Adverse childhood experi-
ences and prescription drug use in a cohort study of adult HMO patients.
BMC Public Health. 2008;8(1):198.



Thimm et al. BMC Health Services Research

29.

30.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

45.

46.

47.

48.

(2025) 25:455

Koskenvuo K, Koskenvuo M. Childhood adversities predict strongly the use of
psychotropic drugs in adulthood: a population-based cohort study of 24 284
Finns. J Epidemiol Commun Health. 2015,69(4):354-60.

Koball AM, Rasmussen C, Olson-Dorff D, Klevan J, Ramirez L, Domoff SE. The
relationship between adverse childhood experiences, healthcare utilization,
cost of care and medical comorbidities. Child Abuse Negl. 2019;90:120-6.
Korhonen MJ, Halonen JI, Brookhart MA, Kawachi |, Pentti J, Karlsson H, et al.
Childhood adversity as a predictor of Non-Adherence to Statin therapy in
adulthood. PLoS ONE. 2015;10(5):¢0127638.

Harkness KL, Chakrabarty T, Rizvi SJ, Mazurka R, Quilty L, Uher R, et al. The
differential relation of emotional, physical, and sexual abuse histories to
antidepressant treatment remission and persistence of anhedonia in major
depression: A CAN-BIND-1 report. Can J Psychiatry. 2023;68(8):586-95.
Williams LM, Debattista C, Duchemin AM, Schatzberg AF, Nemeroff CB. Child-
hood trauma predicts antidepressant response in adults with major depres-
sion: data from the randomized international study to predict optimized
treatment for depression. Translational Psychiatry. 2016;6(5).e799-e.
Nikkheslat N, McLaughlin AP, Hastings C, Zajkowska Z, Nettis MA, Mariani N,
et al. Childhood trauma, HPA axis activity and antidepressant response in
patients with depression. Brain Behav Immun. 2020;87:229-37.

Thompson EJ, Anderson VA, Hearps SJC, McCarthy MC, Mihalopoulos C,
Nicholson JM, et al. Posttraumatic stress symptom severity and health service
utilization in trauma-exposed parents. Health Psychol. 2017;36(8):779-86.
Kartha A, Brower V, Saitz R, Samet JH, Keane TM, Liebschutz J. The impact of
trauma exposure and Post-Traumatic stress disorder on healthcare utilization
among primary care patients. Med Care. 2008;46(4):388-93.

Brancu M, Mann-Wrobel M, Beckham JC, Wagner HR, Elliott A, Robbins AT,

et al. Subthreshold posttraumatic stress disorder: A meta-analytic review

of DSM-IV prevalence and a proposed DSM-5 approach to measurement.
Psychol Trauma: Theory Res Pract Policy. 2016;8(2):222-32.

Hyland P, Valliéres F, Cloitre M, Ben-Ezra M, Karatzias T, OIff M, et al. Trauma,
PTSD, and complex PTSD in the Republic of Ireland: prevalence, service

use, comorbidity, and risk factors. Soc Psychiatry Psychiatr Epidemiol.
2021,56(4).649-58.

Johnson EM, Possemato K. Correlates and predictors of mental health care
utilization for veterans with PTSD: A systematic review. Psychol Trauma:
Theory Res Pract Policy. 2019;11(8):851-60.

Harper KL, Moshier S, Ellickson-Larew S, Andersen MS, Wisco BE, Mahoney
CT, et al. A prospective examination of health care costs associated with
posttraumatic stress disorder diagnostic status and symptom severity among
veterans. J Trauma Stress. 2022;35(2):671-81.

Schlenger WE, Mulvaney-Day N, Williams CS, Kulka RA, Corry NH, Mauch D, et
al. PTSD and use of outpatient general medical services among veterans of
the Vietnam war. Psychiatric Serv. 2016;67(5):543-50.

Due C, Green E, Ziersch A. Psychological trauma and access to primary
healthcare for people from refugee and asylum-seeker backgrounds: a mixed
methods systematic review. Int J Mental Health Syst. 2020;14(1):71.

Holman EA, Silver RC. Health status and health care utilization following
collective trauma: A 3-year National study of the 9/11 terrorist attacks in the
united States. Soc Sci Med. 2011;73(4):483-90.

Stene LE, Thoresen S, Wentzel-Larsen T, Dyb G. Healthcare utilization

after mass trauma: a register-based study of consultations with primary

care and mental health services in survivors of terrorism. BMC Psychiatry.
2022,22(1):720.

Hopstock LA, Grimsgaard S, Johansen H, Kanstad K, Wilsgaard T, Eggen AE.
The seventh survey of the Tromsg study (Tromsg7) 2015-2016: study design,
data collection, attendance, and prevalence of risk factors and disease in

a multipurpose population-based health survey. Scand J Public Health.
2022;50(7):919-29.

Jacobsen BK, Eggen AE, Mathiesen EB, Wilsgaard T, Njglstad I. Cohort profile:
the Tromse study. Int J Epidemiol. 2012;41(4):961-7.

The Tromsg Study. The seventh survey of The Tromsg Study 2015-2016. 2024.
Available from: https://uit.no/research/tromsostudy.

Thimm JC, Kristoffersen AE, Ringberg U. The prevalence of severe grief
reactions after bereavement and their associations with mental health,

49.
50.

51.

52.

53.

54.

55.

56.

57.

58.

59.

60.

61.

62.

63.

64.

65.

66.

67.

68.

69.

Page 11 of 11

physical health, and health service utilization: a population-based study. Eur J
Psychotraumatology. 2020;11(1):1844440.

Cohen J. A power primer. Psychol Bull. 1992;112(1):155-9.

R Core Team. R: A language and environment for statistical computing. R
Foundation for Statistical Computing, Vienna, Austria. http://www.R-project.o
rg/.2023.

Yanagida T, misty. Miscellaneous Functions 'T. Yanagida' 2023. Available from:
https://CRAN.R-project.org/package=misty.

Venables WN, Ripley BD. Modern applied statistics. New York: Springer; 2002.
Coxe S, countES. Package for effect size measures for count regression mod-
els. 2022. Available from: https://github.com/stefanycoxe/countES/.

Heir T, Bonsaksen T, Grimholt T, Ekeberg @, Skogstad L, Lerdal A, et al. Serious
life events and post-traumatic stress disorder in the Norwegian population.
BJPsych Open. 2019;5(5):e82.

Karatzias T, Hyland P, Bradley A, Cloitre M, Roberts NP, Bisson JI, et al. Risk
factors and comorbidity of ICD-11 PTSD and complex PTSD: findings from a
trauma-exposed population based sample of adults in the united Kingdom.
Depress Anxiety. 2019;36(9):887-94.

Wolke D, Lereya ST. Long-term effects of bullying. Arch Dis Child.
2015;100(9):879-85.

Carey EG, Ridler |, Ford TJ, Stringaris A. Editorial perspective: when is a

‘small effect’actually large and impactful? J Child Psychol Psychiatry.
2023;64(11):1643-7.

Matthay EC, Hagan E, Gottlieb LM, Tan ML, Vlahov D, Adler N, et al. Powering
population health research: considerations for plausible and actionable effect
sizes. SSM - Popul Health. 2021;14:100789.

Lippard ETC, Nemeroff CB. The devastating clinical consequences of child
abuse and neglect: increased disease vulnerability and poor treatment
response in mood disorders. Am J Psychiatry. 2020;177(1):20-36.

Teicher MH, Gordon JB, Nemeroff CB. Recognizing the importance of child-
hood maltreatment as a critical factor in psychiatric diagnoses, treatment,
research, prevention, and education. Mol Psychiatry. 2022;27(3):1331-8.
Ehring T. Thinking too much: rumination and psychopathology. World Psy-
chiatry. 2021;20(3):441-2.

Miethe S, Muehlhan M, Trautmann S. The association between repetitive neg-
ative thinking and distress across mental disorders: preliminary findings from
an outpatient treatment-seeking sample. Psychiatry Res. 2022,311:114478.
Hughes K, Ford K, Bellis MA, Glendinning F, Harrison E, Passmore J. Health
and financial costs of adverse childhood experiences in 28 European
countries: a systematic review and meta-analysis. Lancet Public Health.
2021;6(11):e848-57.

Kantor V, Knefel M, Lueger-Schuster B. Perceived barriers and facilitators

of mental health service utilization in adult trauma survivors: A systematic
review. Clin Psychol Rev. 2017;52:52-68.

van den Berk-Clark C, Gallamore R, Barnes J, Oberle A, Meyer D, Schneider FD.
Identifying and overcoming barriers to trauma screening in the primary care
setting. Families Syst Health. 2021;39(2):177-87.

Baldwin JR, Reuben A, Newbury JB, Danese A. Agreement between prospec-
tive and retrospective measures of childhood maltreatment: A systematic
review and Meta-analysis. JAMA Psychiatry. 2019;76(6):584-93.

Reuben A, Moffitt TE, Caspi A, Belsky DW, Harrington H, Schroeder F, et al. Lest
we forget: comparing retrospective and prospective assessments of adverse
childhood experiences in the prediction of adult health. J Child Psychol
Psychiatry. 2016;57(10):1103-12.

Jensen HAR, Lau CJ, Davidsen M, Feveile HB, Christensen Al, Ekholm O.The
impact of non-response weighting in health surveys for estimates on primary
health care utilization. Eur J Pub Health. 2022,32(3):450-5.

Rosendal S, Mortensen EL, Steen Andersen H, Heir T. Use of health care
services before and after a natural disaster among survivors with and without
PTSD. Psychiatric Serv. 2014;65(1):91-7.

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


https://uit.no/research/tromsostudy
http://www.R-project.org/
http://www.R-project.org/
https://CRAN.R-project.org/package=misty
https://CRAN.R-project.org/package=misty
https://github.com/stefanycoxe/countES/

	﻿Stressful and potentially traumatic events and healthcare utilization: the 7﻿th﻿ Tromsø survey
	﻿Abstract
	﻿Introduction
	﻿The current study

	﻿Methods
	﻿Participants
	﻿Measures
	﻿SLEs/PTEs
	﻿Healthcare utilization
	﻿Anxiety and depression


	﻿Statistical analyses
	﻿Results
	﻿Discussion
	﻿References


