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A B S T R A C T

We compare the prevalence of somatization in women and men with NCCP in relation to the general Swedish
population, analyze the overlap between somatization, cardiac anxiety, and depressive symptoms, and explore
variables associated with somatization. A cross sectional design is implemented with data collected between late
October 2013 and early January 2014 from 552 patients with NCCP (mean age of 64 � 17 years, 51% women)
from four hospitals in southeast Sweden. Somatization was measured with the Patient Health Questionnaire-15,
cardiac anxiety with the Cardiac Anxiety Questionnaire, and depressive symptoms with the Patient Health
Questionnaire-9. Data were self-reported. The general population consists of 1898 females and 1508 males.
Compared to the general population, somatization was significantly (p < .001) more common in both women and
men with NCCP. Women with NCCP had significantly (p ¼ .003) higher prevalence of somatization than men with
NCCP. In patients with NCCP, 12% had only somatization, whereas 39% also reported cardiac anxiety and
depressive symptoms. Younger age in women tended to be associated with somatization (OR ¼ 0.98, p < .073),
but also being non-worker (OR ¼ 0.40, p ¼ .024). In men, somatization tended to be associated with increased
healthcare contacts (OR ¼ 1.82, p ¼ .051). Furthermore, in both women and men, number of co-morbidities (OR
¼ 9.69 p < .001 and OR ¼ 3.45, p ¼ .002), cardiac anxiety (OR ¼ 2.93 and OR ¼ 2.09, p < .001), and depressive
symptoms (OR ¼ 8.71 and OR ¼ 4.44, p < .001) were significantly associated with somatization. Our study
demonstrates that somatization is very common among patients with NCCP, especially in women. Patients with
NCCP have higher somatization and greater overlap with psychological distress compared to the general
population.
1. Introduction

Somatization can be defined as the physical expression of psycho-
logical distress and is used interchangeably with the term medically
unexplained symptoms since there is often no medical condition behind
(Nordin et al., 2013). The most frequent symptoms are sleep problems,
fatigue, back pain, headache, unspecific chest pain and gastrointestinal
problems (Hinz et al., 2017; Kroenke et al., 2010; Nordin et al., 2013).
Somatization is common worldwide with prevalence rates of about 20%
(Barsky et al., 2005; Haller et al., 2015; Nordin et al., 2013), with higher
rates in women compared to men (Hinz et al., 2017; Kocalevent et al.,
2013; Nordin et al., 2013). Patients with somatization often present with
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anxiety and depressive disorders (Heinrich, 2004), use healthcare re-
sources to a higher extent and incur significantly higher
healthcare-related costs compared to patients with no somatization
(Barsky et al., 2005; Heinrich, 2004; Kroenke et al., 2010). Barsky et al.
report more than double the healthcare costs in patients with somatiza-
tion ($6354) compared to those without ($2762) (Barsky et al., 2005).

There is wide documentation regarding the fact that patients with
non-cardiac chest pain (NCCP) present elevated psychological distress
and somatization (Hadlandsmyth et al., 2013; Webster et al., 2012;
Webster et al., 2014). We demonstrated in our previous studies that
patients with NCCP suffer from psychological distress, such as anxiety
and depressive symptoms, and use high amounts of healthcare resources,
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Fig. 1. flow chart over the recruitment process.
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resulting in high societal costs (Mourad et al., 2013; Mourad et al., 2012;
Mourad et al., 2016). We also found that somatization was related to
psychological distress (Mourad et al., 2018) and had negative impact on
health-related quality of life (Mourad et al., 2020). However, the prev-
alence of somatization and its difference between women and men in
NCCP has not been studied in detail before. Barsky et al. (Barsky et al.,
2001) highlight the different styles of symptom reporting between
women and men, and the importance of exploring this difference in order
to give individual care. Therefore, it is warranted to investigate how
women andmen with NCCP differ regarding reporting of symptoms since
research has shown that womenwith NCCP do not report more chest pain
despite being twice as likely as men to experience chest pain (Dumville
et al., 2007). It has been suggested that recognition of the somatic
complaints and their negative impact on the patients are important as-
pects in order to manage and reduce somatization (Heinrich, 2004).
Therefore, it can be of importance to increase knowledge about the
prevalence of somatization and the differences between the sexes in
patients with NCCP compared to the general population. Furthermore,
anxiety and depressive disorders seem to overlap with somatization, and
therefore there is a need to analyze this association in patients with
NCCP. This knowledge can be of importance to tailor future interventions
aiming to reduce somatization with regard to sex and psychological
distress. Consequently, the aim of this study was to compare the preva-
lence of somatization in women and men with NCCP in relation to the
general Swedish population. Further, to analyze the overlap between
somatization and psychological distress, and to explore variables asso-
ciated with somatization in women and men with NCCP.

2. Materials and methods

2.1. Study design and procedure

A cross sectional, explorative and descriptive design was conducted.
The prevalence of somatization in relation to sex and different age groups
is presented and compared to normative Swedish data (Nordin et al.,
2013). The overlap between somatization and psychological distress is
described. In addition, variables associated with somatization, such as
age, marital status, educational level, work status, number of healthcare
contacts, number of co-morbidities, and psychological distress are
explored. In order to determine these associations, partly published data
on psychological distress (Mourad et al., 2016) was used. In that previous
study, data on psychological distress were presented in association to
healthcare use. The study was conducted in accordance with the Decla-
ration of Helsinki. All participants signed an informed consent before
study inclusion. The study was approved by the Regional Ethical Review
Board in Link€oping, Sweden (code 2013/223-31).

2.2. Study participants vs the general Swedish population

In total, 2271 patients who were discharged from four hospitals in the
southeast of Sweden were approached between late October 2013 and
early January 2014. These patients were �18 years of age and had chest
pain as the main reason for their medical consultation, but this chest pain
was classified as non-cardiac. NCCPwas determined based on the ICD 10-
codes R07.2, precordial chest pain; R07.3, other chest pain; R07.4, chest
pain unspecified; and Z03.4, observation for suspected myocardial
infarction (Socialstyrelsen, 2022). Written information with an informed
consent form, a battery of questionnaires, and a pre-paid response en-
velope were sent to the patients’ homes within one month from
discharge. Patients were informed to contact the research team for more
information. Patients finally agreed on participation by signing and
returning the written informed consent form together with the completed
questionnaires. In total, 552 patients agreed to participate, Fig. 1.
Non-responders were significantly younger (54� 20 years, p< .001), but
those who declined participation were significantly older (70� 17 years,
p < .001) than those who agreed to participate.
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Data regarding the Swedish population used as the norm for com-
parison in the present study has been published by Nordin et al. (2013).
Data from this publication was used for comparison since we had no
access to raw data. This norm population consists of inhabitants in the
county of V€asterbotten, Northern Sweden, which has similar age and sex
distribution compared to Sweden in general. A random sample of 8520
individuals aged between 18 and 79 years were drawn from the munic-
ipal register and invited to participate. In total, 3406 individuals (40.0%)
were included. Of these, 1898 were women (45.2% of the women) and
1508 were men (34.9% of the men). The mean age in the norm popu-
lation was 50 � 17 years in women and 53 � 17 years in men.
Non-responders weremostly men between 18 and 29 years (Nordin et al.,
2013).
2.3. Data collection and measurements

Data was self-reported and included demographic data (such as age,
sex, marital status, educational level, and work status), number of co-
morbidities, and number of healthcare contacts related to NCCP.



Table 1
Descriptive data of the study participants and comparisons in relation to sex.

All (N ¼
552)

Women (n
¼ 281)

Men (n
¼ 271)

df p-
value

Age year (mean±SD) 63.8 �
16.6

62.6 � 16.5 64.9 �
16.6

550 .105

Marital status n (%) 1 .001
Married/cohabiting 370

(67.3)
170 (60.7) 200

(74.1)
Single 180

(32.7)
110 (39.3) 70 (25.9)

Educational level n
(%)

2 .256

Up to compulsory
school

185
(33.6)

94 (33.6) 91 (33.6)

High school 216
(39.2)

102 (36.4) 114
(42.1)

University 150
(27.2)

84 (30.0) 66 (24.4)

Work status n (%) 1 .305
Workers 152

(27.5)
72 (25.6) 80 (29.5)

Non-workers 400
(72.5)

209 (74.4) 191
(70.5)

Number of healthcare
contacts n (%)

2 .035

�1 contact per year 331
(60.0)

165 (58.7) 166
(61.3)

2-3 contacts per year 145
(26.3)

85 (30.2) 60 (22.1)

>3 contacts per year 76
(13.8)

31 (11.0) 45 (16.6)

Number of co-
morbidities
(mean±SD)

3.5± 2.2 3.5 ± 2.1 3.4 ± 2.3 550 .542

Cardiac anxiety
CAQ total score (mean
� SD)

24.6 �
13.0

24.7 � 12.2 24.6 �
13.8

NA .768

CAQ-score �24, n (%) 283
(51.3)

144 (51.4) 139
(51.5)

1 .990

Depressive symptoms
PHQ-9 total score
(mean � SD)

6.4� 5.9 6.7 � 5.8 6.0 � 5.9 NA .079

PHQ-9 score �10, n (%) 141
(25.5)

79 (28.1) 62 (23.0) 1 .166

Somatization
PHQ-15 total score
(mean � SD)

9.9� 5.3 10.6 � 5.4 9.1 � 5.1 NA <.001

PHQ-15 score�10, n
(%)

290
(52.5)

165 (58.7) 125
(46.1)

1 .003

CAQ Cardiac Anxiety Questionnaire
PHQ-9 Patient Health Questionnaire-9.
PHQ-15 Patient Health Questionnaire-15
NA due to Mann-Whitney U test.
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The Patient Health Questionnaire-15 (PHQ-15) was used to assess
somatization in both our study participants and the general Swedish
population (Nordin et al., 2013). The PHQ-15 is a valid and reliable
questionnaire, that assesses 15 somatic symptoms on a scale from 0 to 30.
Scores under 5 indicate no somatization, 5–9 low, 10–14 moderate, and
15–30 high somatization (Kroenke et al., 2002; Kroenke et al., 2010;
Nordin et al., 2013). In this study, the cut-of score of 10 is used indicating
at least moderate levels of somatization. To note, the questionnaire
contains one question regarding menstrual cramps or other problems
with periods. The Cronbach's α coefficient in this study was 0.85.

The Cardiac Anxiety Questionnaire (CAQ) was used to assess cardiac
anxiety. The CAQ comprises 18 items with a score range between 0 and
72. Higher scores indicate greater cardiac anxiety (Eifert et al., 2000). In
this study, the cut-of score for cardiac anxiety is set to 24, which was the
median score in one of our previous studies (Mourad et al., 2016). Be-
sides from a total score based on all items, the CAQ consists of three
subscales; i.e. fear, avoidance, and heart-focused attention, but these are
not presented in the present analysis. The total scale has demonstrated
adequate reliability and validity (Eifert et al., 2000). The Cronbach's α
coefficient in the present study was 0.90.

The Patient Health Questionnaire-9 (PHQ-9) was used to assess the
prevalence and severity of depressive symptoms. The PHQ-9 comprises 9
items with a score range between 0 and 27. Scores between 5 and 9
indicate mild, 10–14 moderate, 15–19 moderately severe, and 20–27
severe depressive symptoms. In this study, the cut-of score of 10 is used
indicating at least moderate depressive symptoms. The PHQ-9 has
demonstrated high internal consistency (Kroenke et al., 2001), with
Cronbach's α coefficient of 0.87 in the present study.

2.4. Statistical analysis

The study variables are presented in numbers and percentages, mean
values and standard deviations where suitable (See Table 1). Crosstabs
and Chi-Square tests were used to compare differences regarding de-
mographic variables and somatization prevalence and severity. In our
data set 38 (13.5%) of the women with NCCP reported that they were
bothered with the PHQ-15 item regarding menstrual cramps and periods.
To allow comparison between the sexes, this item was omitted. Student's
t-test was used to assess differences between women and men regarding
age and number of healthcare contacts, and Mann–Whitney U test was
used to compare psychological distress and somatization. Medcalc com-
parison of means and proportions calculator (https://www.medcalc.
org/calc/) was used to compare the different mean values and pro-
portions of somatization between patients with NCCP and the general
Swedish population (Nordin et al., 2013).

In order to describe the overlap between somatization, cardiac anxi-
ety and depressive symptoms in patients with NCCP, five groups were
created. These were patients with no somatization nor cardiac anxiety or
depressive symptoms, only somatization, somatization and cardiac anx-
iety, somatization and depressive symptoms, and somatization with
cardiac anxiety and depressive symptoms. To determine the variables
associated with somatization in women and men, binary logistic
regression analysis was used. For this analysis, variables from Table 1
with significant correlations based on Pearson Chi-Square test were
entered in the regression analysis. All analyses were performed for
women and men separately. The IBM SPSS version 25 was used for data
analysis. Significances were determined using P-values <.05.

3. Results

3.1. Study participants

Demographic data of the study participants is presented in Table 1.
The study participants were equally divided into women and men who
were 63 � 17 and 65 � 17 years old, and the majority were retired/non-
workers. A significantly greater proportion of men (p ¼ .001) were
3

married/cohabiting compared to the women (74% vs 61%). There was a
significant difference (p¼ .035) regarding number of healthcare contacts
between women and men. Male participants were significantly older
than male non-participants (65 � 17 vs 56 � 19 years, p < .001), but
female participants and female non-participants did not differ signifi-
cantly in age (63 � 17 vs 61 � 20 years, p ¼ .164).
3.2. Somatization in women and men with NCCP compared to the general
Swedish population

Table 2a and Table 2b show the mean values of somatization ac-
cording to PHQ-15 in different age groups (i.e. 18–34, 35–54, 55–79, and
80–98 years) of women and men in our study in comparison with the
general Swedish population. The study participants, both women and
men, report significantly higher somatization (p< .001) than the general
Swedish population in all age groups.

The different somatization levels are presented in Fig. 2a for women
and Fig. 2b for men with NCCP and the general Swedish population. At

https://www.medcalc.org/calc/
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Table 2a
PHQ-15 scores in different age groups of women with non-cardiac chest pain compared to normative data from a general Swedish population.

18–34 years 35–54 years 55–79 years 80–98 years All women

Study (n ¼
21)

Norm (n ¼
441)

Study (n ¼
61)

Norm (n ¼
597)

Study (n ¼
158)

Norm (n ¼
860)

Study (n ¼
33)

Norm (No
data)

Study (n ¼
273)

Norm (n ¼
1898)

Mean 12.0* 7.8 11.9* 6.8 10.3* 7.1 10.3 – 10.8* 7.2
SD 6.2 4.4 6.2 4.6 5.4 6.2 5.4 – 5.5 4.8

*p < .0001 PHQ-15 Patient Health Questionnaire-15.

Table 2b
PHQ-15 scores in different age groups of men with non-cardiac chest pain compared to normative data from a general Swedish population.

18–34 years 35–54 years 55–79 years 80–98 years All men

Study (n
¼ 16)

Norm (n ¼
265)

Study (n
¼ 51)

Norm (n ¼
455)

Study (n ¼
153)

Norm (n ¼
788)

Study (n ¼
42)

Norm (No
data)

Study (n ¼
262)

Norm (n ¼
1508)

Mean 10.2* 4.7 8.4* 5.1 9.4* 5.5 8.4 – 9.1* 5.3
SD 6.4 3.5 4.7 4.1 5.2 4.8 4.9 – 5.1 4.4

*p < .0001
PHQ-15 Patient Health Questionnaire-15.

Fig. 2a. Somatization severity in women with non-cardiac chest pain (NCCP)
compared to Swedish norm data, ages 18–79 years. NCCP women had signifi-
cantly (p < .0001) higher somatization levels than their norm.

Fig. 2b. Somatization severity in men with non-cardiac chest pain (NCCP)
compared to Swedish norm data, ages 18–79 years. NCCP men had significantly
(p < .0001) higher somatization levels than their norm.
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least moderate somatization (i.e. scores �10) was reported by 59% of all
women and 46% of all men participating in the present study, which was
significantly (p¼ .003) higher in women than in men. The corresponding
numbers regarding somatization in the general Swedish population are
26% for women and 15% for men. These proportions are significantly (p
< .0001) lower compared to the proportions in our study population (i.e.
59 % vs 26% in women and 46% vs 15% in men).
4

3.3. Overlap of somatization, cardiac anxiety and depressive symptoms

The mean scores cardiac anxiety and depressive symptoms are re-
ported in Table 1. Cardiac anxiety was reported by 51% of all women and
men. Depressive symptoms were prevalent in 28% of the women and
23% of the men. Fig. 3 shows 5 different combinations of overlap
regarding somatization, cardiac anxiety and depressive symptoms in
women and men. A total of 42% of women and 56% of men reported no
psychological distress. Somatization only was prevalent in 13% of the
women and 10% of the men. Somatization and cardiac anxiety were
prevalent in 19% and 16% respectively, whereas a combination of so-
matization and depressive symptoms was prevalent in 6% and 3%
respectively. Finally, a combination of all three conditions was reported
by 20% of the women and 15% of the men.
3.4. Variables associated with somatization

Among the demographic variables, younger age in women tended to
be associated with somatization (OR ¼ 0.98, CI 95% 0.96–1.00, p <

.073), but also being non-worker was significantly associated (OR¼ 0.40,
CI 95% 0.18-0.088, p ¼ .024), see Table 3a. Somatization tended also to
be associated with number of healthcare contacts, but only in men (OR¼
1.82, CI 95% 1.00–3.34, p ¼ .051), i.e. men with higher somatization
levels had three or more healthcare contacts, Table 3b. Furthermore,
women with two co-morbidities had a fourfold increased OR for soma-
tization (OR¼ 4.13, CI 95% 1.38–12.36, p¼ .011), whereas women with
three or more co-morbidities had almost a tenfold OR (OR¼ 9.69, CI 95%
3.62–25.91, p < .001). In men only those with three or more co-
morbidities had an increased OR for somatization (OR ¼ 3.46, CI 95%
1.58–7.57, p ¼ .002). There were also significant associations between
somatization and cardiac anxiety in both women (OR ¼ 2.93, CI 95%
1.56–5.51, p < .001) and men (OR ¼ 2.09, CI 95% 1.14–3.85, p < .001).
Regarding somatization and depressive symptoms, women had almost a
double OR (OR ¼ 8.71, CI 95% 3.44–22.03, p < .001) compared to men
(OR ¼ 4.44, CI 95% 2.05–9.61, p < .001).

4. Discussion

We found that somatization was more common in women and men
with NCCP, compared to the general Swedish population. This despite
the fact that the somatization scores in the general Swedish population
could have been even lower if they did not have as many young non-
responders among men, as normative data for young men have rela-
tively low scores (Nordin et al., 2013). Similar to the general Swedish



Fig. 3. Prevalence of somatization, cardiac anxiety, and depressive symptoms in the total study population and divided between women and men.

Table 3a
Binary logistic regression analyzing variables associated with somatization in
women (n ¼ 273) with non-cardiac chest pain.

Explanatory
variables

β SE df p-
value

OR 95%
CI
Lower

95%
CI
Upper

Age �.021 .012 1 .073 .98 .96 1.00
Married/cohabiting
vs single

�.034 .328 1 .919 .97 .51 1.84

Educational level
�high school vs

university
.280 .339 1 .409 1.32 .68 2.57

Worker vs non-
worker

�.916 .405 1 .024 .40 .18 .88

Number of
healthcare
contacts

�1 vs � 2 contacts
per year

.415 .330 1 .209 1.51 .79 2.89

Number of co-
morbidities

�1 vs 2 co-
morbidities

2 vs � 3 co-
morbidities

1.418
2.271

.560

.502
1
1

.011
<.001

4.13
9.69

1.38
3.62

12.36
25.91

CAQ-score �24 1.075 .322 1 <.001 2.93 1.56 5.51
PHQ-9 score �10 2.165 .474 1 <.001 8.71 3.44 22.03

CAQ Cardiac Anxiety Questionnaire, PHQ-9 Patient Health Questionnaire-9.

Table 3b
Binary logistic regression analyzing variables associated with somatization in
men (n ¼ 262) with non-cardiac chest pain.

Explanatory
variables

β SE df p-
value

OR 95%
CI
Lower

95%
CI
Upper

Age .008 .011 1 .469 1.01 .99 1.03
Married/cohabiting
vs single

.120 333 1 .718 1.13 .59 2.17

Educational level
�high school vs

university
�.371 .345 1 .283 .69 .35 1.36

Worker vs non-
worker

�.085 .403 1 .834 .92 .42 2.02

Number of
healthcare
contacts

�1 vs � 2 contacts
per year

.601 .308 1 .051 1.82 1.00 3.34

Number of co-
morbidities

�1 vs 2 co-
morbidities

2 vs � 3 co-
morbidities

.339
1.240

.463

.400
1
1

.464

.002
1,40
3.46

.57
1.58

3.48
7.57

CAQ-score �24 .738 .311 1 .018 2.09 1.14 3.85
PHQ-9 score �10 1.491 .394 1 <.001 4.44 2.05 9.61

CAQ Cardiac Anxiety Questionnaire, PHQ-9 Patient Health Questionnaire-9.
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population we found higher levels of somatization in women then in
men. We also found strong overlap among somatization, cardiac anxiety
and depressive symptoms. The most common combinations were soma-
tization and cardiac anxiety, or somatization, cardiac anxiety and
depressive symptoms, which were present in approximately 40% of the
women and 30% of the men. Somatization tended in women to be
associated with younger age (p¼ .073) and being non-worker (p¼ .024),
and in men we found a tendency in those with two or more healthcare
contacts (p ¼ .051). Both in women and men, higher number of
co-morbidities, and higher levels of cardiac anxiety and depressive
symptoms were associated with somatization.
5

Our results showed that more than half of the women and almost half
of the men with NCCP had levels of at least moderate somatization and
this was significantly different. These proportions were significantly
higher compared to the general Swedish population with somatization
prevalence rates of 26% and 15% respectively. In addition, the NCCP
proportions were also higher compared to normative data for two
German populations of 9250 and 5031 individuals (Hinz et al., 2017;
Kocalevent et al., 2013). In these two populations 19.9% and 10.3% of all
women and 9.6% and 8.1% of all men reported at least moderate so-
matization (Hinz et al., 2017; Kocalevent et al., 2013).



G. Mourad et al. Psychiatry Research Communications 2 (2022) 100047
As expected (Hinz et al., 2017; Kocalevent et al., 2013), we also found
that somatization was more common in females, and we found a ten-
dency regarding association to younger age. This despite the fact that our
study population was older than the general Swedish population. How-
ever, in other studies somatization has been reported to both decline or
increase along with age (Kocalevent et al., 2013; Wijeratne, 2011). One
explanation to the higher rate of somatization in women is that they tend
to report more somatic symptoms (Nordin et al., 2013). Wijk and Kolk
(van Wijk and Kolk, 1997) found that adult women reported more, more
frequent and more intense physical symptoms, but in many studies
symptoms were measured in retrospect in healthy subjects. They
concluded that the differences between women and men are more likely
to derive from the way women interpret, perceive and report their
symptoms (van Wijk and Kolk, 1997). Barsky et al. (2001) emphasize
that the differences between women and men are not because women
overreport their physical symptoms, but rather because men ignore,
suppress, or are unaware of their symptoms.

We also found a big overlap between somatization, cardiac anxiety, and
depressive symptoms. A literature review of somatization in older people
(Wijeratne, 2011) concluded that somatization can be distinguished from
anxiety and depressive symptoms, even though these conditions often in-
crease somatization, especially in women as we found almost a tenfold OR
between depressive symptoms and somatization. Few studies have re-
ported the extent of the overlap of somatization with psychological distress
(Wijeratne, 2011). In our study population (N ¼ 535), 12% had somati-
zation only, whereas 39% had different combinations of somatization,
cardiac anxiety, and depressive symptoms. Although the prevalence differs
between women andmen, the pattern of the overlap between somatization
and psychological distress is similar. In our patients with NCCP, the
overlap between somatization and psychological distress seems to be large
compared to Barsky et al. (2005). They assessed the extent of the overlap of
somatization with psychological distress in patients recruited from two
primary care practices (N ¼ 1426) and reported comparable amount of
somatization only in approximately 12% of their population. However,
they reported much lower overlap between somatization and psychologi-
cal distress of approximately 8% of the total population (i.e. somatization
and panic disorder in 2%, somatization and depression in 4%, and soma-
tization in combination with panic disorder and depression in 2%).

In our study we have demonstrated that somatization and its overlap
with psychological distress is very common in women and men with
NCCP, and also tend to be associated with increased healthcare use in
men, as shown in other studies (Barsky et al., 2005; Heinrich, 2004;
Kroenke et al., 2010), which needs to be approached. Hence, in-
terventions aiming at reducing somatization in patients with NCCP
should also take the overlap with psychological distress into consider-
ation. Katon et al. (Katon et al., 2007) concluded that recognition and
treatment of comorbid anxiety and depressive symptoms lead to
decreased somatization and less healthcare use. A Cochrane review found
cognitive behavioural therapy (CBT) useful and moderately successful,
despite the multifaceted aetiology in NCCP. The effects were though
restricted to the first three months after the intervention (Kisely et al.,
2015). A meta-analysis of randomized controlled trials (Liu et al., 2019)
showed that CBT significantly reduced somatization, anxiety, and
depression. This study reported somewhat heterogenic results regarding
treatment where somatic symptoms were relieved better by group
treatment, whereas individual treatment had better effect on anxiety and
depressive symptoms. Furthermore, treatment was more effective if
provided over long time, i.e. more than 10 sessions during at least 12
weeks with a session duration of at least 50 min, and when it emphasized
body-directed, affective and interpersonal techniques. However, all
studies in the Cochrane review and the meta-analysis provided CBT on a
face-to-face basis. Thereof, having in mind the lack of CBT experts, the
existing burden on the healthcare system, and the great proportion of
patients with NCCP in need of CBT, one can discuss if face-to-face
treatment is the most effective way of delivering CBT. Hence,
Internet-delivered CBT has shown great potential in the treatment of
6

patients with various psychological distress including anxiety and
depression with or without chronic somatic disease (Andrews et al.,
2018; Johansson et al., 2019).

5. Limitations

The study had a cross-sectional design and data was self-reported. All
patients had been diagnosed as non-cardiac and discharged from hospital
without planned follow-ups. Off-course some of them might have had
cardiac diagnoses, such as coronary microvascular disease. However, we
relied on the medical assessment and diagnoses from the medical charts,
and therefore we used no objective measures to exclude such diagnoses.
We had no other data than age and sex for the non-participants, and
therefore we could only compare participants and non-participants based
on these variables. Data on somatization was collected with only one
instrument, i.e. PHQ-15. Since the data in the general Swedish popula-
tion was collected with the same instrument, this did not impact our
results. The upper age of the sample in the general Swedish population
was 79 years, leading to lost possibility to compare the older group of
patients with NCCP. One may argue if our study population and the
Swedish norm population are comparable. Our population was recruited
based on NCCP and cardiac anxiety prevalence, while the norm popu-
lation was not. Anyhow, also people in the norm population suffer from
different complaints. As stated in the article from where we collected the
comparison data (Nordin et al., 2013), the norm population had similar
age and sex distribution compared to Sweden in general. Furthermore,
we performed our comparisons within the same age groups, and we
therefore believe that these groups are comparable.

6. Conclusions

Somatization is a common problem among patients with NCCP,
especially in women. Compared to the general Swedish population. Both
women and men with NCCP had more somatization. Furthermore, the
overlap of somatization and psychological distress was much higher than
in the general Swedish population. Somatization was also associated with
higher healthcare use. Treatment of comorbid psychological distress is
therefore important to decrease somatization and healthcare use.
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