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Abstract

Background: A high prevalence of somatisation is as-
sociated with a strong impairment of quality of life. Recent
research suggests common underlying mechanism of cen-
tral sensitisation in functional syndromes and chronic pain,
with emotion regulation (ER) processes closely linked to
somatic symptoms. This study examines the relationship
between negative affect (NA) and anger rumination (AR)
and its influence on somatisation.

Methods: Five hundred seven individuals participated
(mean age = 34.60± 13.22 years; 380 women). They com-
pleted the Patient Health Questionnaire, Negative Affect
Scale, and Displaced Aggression Questionnaire. A cross-
sectional multivariate factorial relational design was used.
Descriptive, multiple linear regression, and mediation anal-
yses were conducted on the total and sex-separated samples.

Results: Data analysis revealed a significant positive
relationship between NA and AR (r = 0.55, p < 0.01), and
both were significantly associated with somatisation (rumi-
nation: r = 0.37, p< 0.01; NA: r = 0.54, p< 0.01). Simple
linear regressions confirmed that higher levels of NA and
AR individually predicted increased somatic symptoms in
both sexes. However, multiple regression analyses revealed
that the effect of AR on somatisation was reduced in women
and became non-significant in men when accounting for
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NA Mediation analysis showed a significant indirect effect
of AR on somatisation through negative affect (B = 0.005,
95% bootstrap confidence interval [0.004, 0.006]), account-
ing for 62.5% of the total effect. The mediation pattern was
replicated in both women (indirect effect B = 0.005, 95%
confidence interval [0.004, 0.007]) and men (indirect effect
B = 0.004, 95% confidence interval [0.002, 0.006]). These
findings indicated that part of the effect of AR on somati-
sation occurred under the influence of NA.

Conclusions: NA and AR were associated with in-
creased somatic symptoms. These findings suggest the ben-
efit of developing interventions that encourage the use of
functional ER strategies. These can help to reduce NA,
which in a prolonged form can constitute a vulnerability
for organisms, especially in those people with a tendency
to somatise.
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Introduction

Somatisation includes functional complaints that lack
structural organic pathology to justify them [1]. It in-
volves the interaction of physiological, cognitive, and af-
fective factors between the symptomatic and central ner-
vous systems [2]. In Spain, the prevalence of somatisa-
tion in primary care is 20%, with a notable impact on qual-
ity of life, damage due to incessant medical testing, dis-
abling symptoms, and a significant economic strain on pa-
tients, families, and society [3,4]. A key controversy of this
phenomenon is the boundary between mental and physical
health that it inhabits [5]. Misunderstanding arises from
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equating bodily symptoms solely with organic causes, even
though a high prevalence of symptoms lack identifiable
medical disorders [6].

Recognition of psychological and social influences
underscores the need to revise classical biomedical expla-
nations of functional syndromes [7], although a persistent
view is that only bodily dysfunction can produce ‘real’
symptoms [8]. This perspective coexists with critiques
highlighting the absence of specific biomarkers, syndrome
overlap, and the lack of universally accepted diagnostic cri-
teria [9]. Proposals for a generic functional syndrome sug-
gest a shared pathophysiology centred on central sensitisa-
tion: a process where the central nervous system amplifies
nociceptive sensory input, perceived as discomfort or pain
[10,11]. This mechanism, observed in chronic pain, is also
studied as a primary driver in functional and somatic syn-
dromes [3,10,12].

Pain is the most frequent symptom and diagnostic cri-
terion for somatisation [13]. Some somatic syndromes fall
under the category of primary chronic pain, influenced by
psychosocial stress, trauma, and intrapsychic conflicts [14].
Shared aetiological factors include neuroendocrine stress
axis sensitisation [15]; limbic system hyper-reactivity [16];
and alterations in the endocrine, immune, and pain regula-
tion systems [3].

Cognitive and emotionalmechanisms contribute to the
development of somatic symptoms [1]. Cognitions and
emotions are closely related to neural pathways involved
in pain regulation and peripheral processes including mus-
cle tension, inflammation, and autonomic system dysreg-
ulation [14]. Evidence supports a bidirectional influence
between emotion and pain in functional syndromes, which
could clarify underlying psychopathological processes and
reveal shared vulnerability factors [17,18]. The comorbid-
ity between somatisation and affective disorders does not
undermine their independence [1]. There is evidence of
differentiation between pathways, with pro-inflammatory
immune processes being responsible for somatic symptoms
[19].

Research indicates that affective processes play a role
in chronic distress associated with somatic symptom [20].
In particular, deficits in affective processing and emotion
regulation (ER) have been identified as risk factors for psy-
chosomatic illnesses [21], partly due to their association
with immunological disturbances [22]. Emotion dysregula-
tion from somatosensory amplification affects autonomic,
endocrine, and immune function. This increases vulnera-
bility to inflammatory processes, which, in turn, increases
the severity of somatic syndromes [23].

Initial classifications of affective processes distin-
guished between positive and negative dimensions. Neg-
ative affect (NA) is conceptualised as a higher-order affec-
tive dimension, referring to a general tendency to experi-
ence aversive emotional states including feelings such as
sadness, anger, and anxiety. NA has been linked to biolog-
ical system dysregulation that sustains functional symptoms
[24], increases somatic and physical symptoms [25,26], and
plays a mediating role in ER, affecting somatic complaints
[27]. NA influences processing style and the use of ER
strategies [28], and evidence points to its interrelationship
with repetitive negative thinking [29].

Continuing with this focus on affective processes, ER
refers to the ability to modulate how emotions are expe-
rienced and expressed [30]. It may contribute to the de-
velopment and treatment of somatic symptoms [1,20]. In
somatisation, researchers have proposed a disintegrated in-
teraction between the cognitive and bodily components of
ER [31]: while neurophysiological findings suggest deficits
in central nervous system capacity, reflected in prefrontal
and amygdalar activity [32], neurobiological studies have
emphasised significant neural connectivity between emo-
tional, somatosensory, and motor subsystems [33,34].

AlthoughNAhas beenwidely studied as a general vul-
nerability factor, specific negative emotions may play dis-
tinct roles in somatic symptomatology. Among these, anger
has received comparatively less attention, despite its poten-
tial relevance [35]. Anger comprises physiological, cogni-
tive, and behavioural elements [36], and shares neurophys-
iological pathways with pain [3]. Its dysregulation con-
tributes to psychological, affective, personality, and health
issues [37]. Studies indicate that anger increases the sever-
ity of somatic symptoms by disrupting pain modulation sys-
tems [38], thereby contributing to symptom intensity and
interference [39,40].

In this context, anger rumination (AR) or persever-
ative cognition has been identified as a maladaptive ER
strategy characterised by repetitive and persistent nega-
tive thinking (i.e., NA) [41,42]. This process contributes
to the maintenance of negative emotional states and sus-
tained physiological activation, allowing psychosocial fac-
tors to affect bodily functioning [43]. Research suggests
that the accumulation of negative and recurrent thoughts
triggers psychological and physiological responses, lead-
ing to mental health issues, vulnerability to depression and
anxiety, distress, functional impairment, and somatic dis-
comfort [44,45]. Rumination is associated with elevated
cortisol levels; altered immune responses; and heightened
cardiovascular, endocrine, immune, and neurovisceral ac-
tivity [43].
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Consistently, researchers have reported that patients
with a chronic somatic condition have a premorbid ten-
dency to ruminate [46], and there is a bidirectional relation-
ship between rumination and pain severity [47]. In chronic
pain, rumination mediates the relationship between pain in-
tensity and catastrophising tendencies [48]. Recent studies
have shown that heightened AR in women with fibromyal-
gia exacerbates pain and symptom severity [38,49]. These
findings reinforce rumination as a risk factor for the devel-
opment and maintenance of various disorders [50].

Although the present study focuses specifically on
AR, NA was included as a broader affective dimension
to capture general emotional vulnerability. NA reflects a
general tendency to experience aversive emotional states,
whereas AR represents a more specific cognitive-emotional
process.

It is also important to consider that differences arising
from cultural factors and gender roles may, in turn, influ-
ence the strategies and resources used in emotional regula-
tion [51]. Research indicates that while women frequently
engage in rumination processes – often linked to depression
and internalised anger-men tend towards avoidance, sup-
pression, and externalised expression [52–54]. This differ-
ence may reflect the influence of gender-related factors, un-
derstood as a socioculturally constructed and multidimen-
sional concept encompassing roles, behaviours, and norms
[53], which plays a crucial role in shaping both the expe-
rience and expression of distress. In this context, recent
evidence has highlighted the limited availability of high-
quality research addressing gender differences and public
stigma related to persistent somatic symptoms, as well as
the risk of misinterpretation or minimisation of these symp-
toms in women [55]. Therefore, it is essential to examine
gender differences in the relationship between NA, AR, and
somatisationwithin a biopsychosocial and gender-informed
framework to better understand these processes.

In summary, considering the relationships between
NA and ER, particularly in relation to AR and somatisation,
the main objective of this research was to provide evidence
of the significance and direction of these relationships and
to explore potential gender differences. This led to the fol-
lowing hypotheses (see Fig. 1):

H1. AR has a positive relationship with NA.

H2. Participants with greater NA show greater so-
matic symptomatology.

H3. Higher levels of AR lead to greater somatisation.

H4. NA mediates the relationship between AR and

somatisation.

H5. Differences in the use of ER strategies between
men and women influence somatic symptoms.

Fig. 1. Hypotheses and mediation analysis between observed
variables.

Materials and Methods

Design and Participants

Participants were recruited inMay 2022 through chain
sampling for voluntary and anonymous participation [56].
Confidentiality was ensured, and participants were in-
formed about the research objectives and provided their
consent to participate freely. This study adhered to the Dec-
laration of Helsinki and received approval from the Cór-
doba Research Ethics Committee (date and version of the
protocol: 1–6 January 2020; committee reference: 5166;
report no. 327; approved on 28 September 2021).

A cross-sectional multivariate factorial relational de-
sign was employed without a control group. Data collec-
tion included demographic information and administration
of scales to measure somatisation, AR, and NA.

The inclusion criteria specified healthy participants
aged 18–60 years of Spanish nationality. The exclusion
criteria were being under 18 or over 60 years of age, hav-
ing a nationality other than Spanish, or failing to complete
all the assessment scales. The initial sample comprised
584 individuals from the general population; 18 individ-
uals of different nationalities and 59 participants who did
not complete all scales were excluded. The final sample
included 507 participants, of whom 380 were women and
127 were men. Complete demographic characteristics and
mean scores are presented in Table 1.
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Measures

Patient Health Questionnaire (PHQ-15)

This study used the PHQ-15, originally validated by
Kroenke [57] and by Iterian [58] for the Spanish population.
The PHQ-15 assesses 90% of the most prevalent physical
complaints in somatisation and has proven effective in both
clinical practice and research in primary care [59]. Partici-
pants rate items based on symptom severity (0 = not expe-
riencing, 1 = somewhat, 2 = a lot). The total score ranges
from 0 to 30. The original scale demonstrated high reliabil-
ity (α = 0.80), comparable to that of the Spanish version (α
= 0.79) and the current study (α = 0.81).

Negative Affect

NA was measured with a reduced version of the Pos-
itive and Negative Affect Schedule [60] adapted for the
Spanish population [61]. This scale measures the extent to
which an individual experiences aversive emotional states.
This version includes five items (scale: 0–4, range: 1–5)
to assess negative emotional states, ranging from 1 (very
slightly) to 5 (extremely). The total score for the NA sub-
scale is obtained by summing the scores of the five items,
with a total range of 5–25 points. Higher scores indicate a
greater presence of NA. The NA subscale has shown good
internal consistency, with Cronbach’s alpha ranging from
0.84 to 0.87 in the original validation study [61]. In this
study, internal consistency was analysed to determine reli-
ability, yielding Cronbach’s alpha of 0.90.

Rumination

The Displaced Aggression Questionnaire (DAQ) vali-
dated in Spanish byGarcía-Sancho [62]. This scale assesses
personality differences in the tendency to displace aggres-
sion and comprises three dimensions: affective (AR), cog-
nitive (revenge planning), and behavioural (displaced ag-
gression). The present study focused exclusively on the
AR subscale, which consists of 10 items that assess the ten-
dency to focus attention on angry moods and recall past
anger experiences. Participants rate each item on a 7-point
Likert scale, ranging from 1 (extremely uncharacteristic of
me) to 7 (extremely characteristic of me). The total score
for this subscale is calculated as the sum of the 10 items,
with a total score range of 10–70 points. Higher scores in-
dicate a greater tendency to experience AR. The Spanish
version has a good internal consistency, with Cronbach’s
alpha ranging from 0.69 to 0.83. The present study focused
on AR, with Cronbach’s alpha of 0.94.

Statistical Analyses

Statistical analyses were conducted with SPSS Statis-
tics (Version 30.0; IBM Corp., Armonk, NY, USA), sup-
plemented by the PROCESS macro for mediation analy-
ses (Hayes). Descriptive statistics of socio-demographic
variables were computed. Normally distributed continu-
ous variables are described using means (Ms) and SDs, and
categorical variables are summarised using frequencies and
percentages. Independent samples t-tests were conducted
to examine gender differences in study variables. Homo-
geneity of variances was assessed using Levene’s test, and
the appropriate t-test statistics were interpreted accordingly
when the assumption of equal variances was not. Bivari-
ate associations between variables were examined using
Spearman’s rank correlation coefficients. Subsequently,
linear and multiple regression analyses were performed to
explore associations between NA and AR and interactions
with somatisation, both in the total sample and stratified by
sex (multi-group analysis). Prior to conducting regression
analyses, assumptions of multicollinearity, independence
of residuals, and model adequacy were evaluated. Mul-
ticollinearity was assessed using variance inflation factors
(VIFs), while independence of residuals was examined us-
ing the Durbin–Watson statistic. In all operations, the dif-
ference of one item in the female-specific PHQ-15 ques-
tionnaire (menstrual pain) was considered.

To test H4, related to the mediating effect of NA, me-
diation analysis was performed using PROCESS (Model 4),
with NA specified as the mediator. Indirect effects were
estimated using bootstrapping with 10,000 resamples, and
statistical inference was based on 95% bias-corrected con-
fidence intervals (CIs).

Results

Subject Characteristics

First, descriptive analyses were conducted to charac-
terise the study sample and examine potential sex differ-
ences across the study variables. Table 1 presents the socio-
demographic characteristics and descriptive statistics of the
sample.

Spearman Correlations

Mean scores were analysed by sex and age. Women
(n = 380) had higher somatisation (M = 0.61, SD = 0.30)
than men (n = 127; M = 0.45, SD = 0.27). Student’s t-test
showed a significant difference between sexes, t (505) =
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Table 1. Descriptive statistics for the sample.
Characteristics Total sample (N = 507)

Age (years) 34.60 ± 13.22
Sex

Women 380 (75%)
Men 127 (25%)

Education level
Primary education 6 (1.2%)
Secondary education 57 (11.2%)
Vocational training (intermediate level) 12 (2.4%)
Vocational training (advanced level) 45 (8.9%)
University degree 196 (38.6%)
Postgraduate 189 (37.3%)
Another 2 (0.4%)

5.53, p < 0.001, indicating higher somatisation in women.
There were no significant differences for the other vari-
ables. Spearman correlations were calculated for the total
sample and separately for women and men (Table 2).

Data analysis revealed significant relationships be-
tween NA and somatisation for both sexes. In the total
sample, AR was positively associated with NA and soma-
tisation. Individuals with higher NA showed greater rumi-
nation of AR and vice versa, supporting H1. Those with
higher NA also reported greater somatic symptoms, provid-
ing support for H2. In addition, there was a significant asso-
ciation between AR and somatisation, supporting H3, with
greater AR corresponding to higher somatic symptomatol-
ogy.

Linear Regression

Simple linear regression analyses were conducted on
the full sample to test the study hypotheses. Subsequently,
gender-segmented analyses were performed (multi-group),
where the sample of women included one additional item
related to the symptoms of menstruation. The results were
consistent across both sexes (Table 3).

To examine the overall relationship between the vari-
ables, we conducted multiple linear regression with soma-
tisation as the dependent variable and NA and AR as pre-
dictors (Table 4).

The effect of AR on somatisation decreased in women
when accounting for NA. In men, this effect became non-
significant. Including NA in the mediation model reduced
the direct path of AR, suggesting partial mediation by NA.

Mediation Effect

To test H4, we performed a simple mediation analysis
on the total sample to examine whether NA mediated the
relationship between AR and somatisation. AR had a sig-
nificant total effect on somatisation, B = 0.008, t = 9.35, p
< 0.001, 95% CI [0.006, 0.010]. The direct effect of AR
on somatisation remained significant, B = 0.003, t = 3.24, p
= 0.001, 95% CI [0.001, 0.005]. The indirect effect medi-
ated by NA in the total sample was significant, B = 0.005; p
< 0.001, 95% bootstrap CI [0.004, 0.006], indicating par-
tial mediation. Statistical significance was determined by
whether the CI excluded zero. The mediation proportion
(indirect/total effect) indicated that 62.5% of the total ef-
fect was explained via NA. These findings support H4: NA
appears to mediate a substantial portion of the relationship
between AR and somatisation.

Finally, we conducted multi-groupmediation analyses
to examine potential gender differences (Table 5). Includ-
ing NA as a mediator reduced the direct effect of AR on
somatisation in women, though it remained significant. In
men, this effect became nonsignificant. The bootstrap CI
for the indirect association did not include zero, indicating
that NA partially mediated the relationship between AR and
somatisation in both sexes.

Discussion

Our aim was to investigate the relationship between
NA, AR, and somatisation. We identified a directional rela-
tionship between AR and NA (supporting H1), reinforcing
previous research [63]. Rumination fosters negative mood-
congruent thinking (NA) [41,42], maintaining arousal that
affects the organism [43]. In turn, previous research has
demonstrated that NA may have both direct and mediating
effects on processing styles (ER) [64], fostering the use of
dysfunctional strategies [28]. In the present study, however,
we focused on the mediating role of NA in the relationship
between AR and somatisation. This distinction allows us
to integrate the broader theoretical association between NA
and ER with the specific mediation model supported by our
findings. NA increases vulnerability to both psychologi-
cal and somatic processes [65] and intensifies rumination
by heightening access to negative thoughts and emotions
[66,67].

Individuals with higher NA reported more somatic
complaints, supporting H2 and consistent with previous
findings [25,26] indicating that the predominance of emo-
tions like sadness or anger (i.e., NA) could pose a health
risk [68]. NA can induce or amplify continuous physio-
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Table 2. Means, standard deviations, and correlations between variables according to sex.
Sample Variables Rumination Negative affect T (df 505) M SD

Total sample Rumination . 0.30 37.00 14.56
Negative affect 0.55∗∗ - 1.57 12.03 8.34
Somatisation 0.37∗∗ 0.54∗∗ 5.53** 0.56 0.30

Women Rumination . - 37.00 14.10
Negative affect 0.55∗∗ - - 12.36 8.24
Somatisation 0.38∗∗ 0.55∗∗ - 0.61 0.30

Men Rumination - - 36.55 15.92
Negative affect 0.56∗∗ - - 11.02 8.58
Somatisation 0.38∗∗ 0.51∗∗ - 0.45 0.27

Note: **p < 0.01, *p < 0.05. M, mean; SD, standard deviation (n = 380 women, n = 127 men).

Table 3. Simple linear regression testing the study hypotheses for the total sample and by gender.
Hypothesis and Group N F (df1,df2) R2 adj β

(H1) AR→ NA
Total sample 507 217.38 (1, 505) 0.30 0.55***
Women 380 154.96 (1, 378) 0.29 0.54***
Men 127 61.86 (1, 125) 0.33 0.58***

(H2) NA→ Somatisation
Total sample 507 180.93 (1, 505) 0.26 0.52***
Women 380 155.28 (1, 378) 0.30 0.54***
Men 127 40.99 (1, 125) 0.28 0.50***

(H3) AR→ Somatisation
Total sample 507 87.46 (1, 505) 0.15 0.39***
Women 380 71.49 (1, 378) 0.16 0.40***
Men 127 23.52 (1, 125) 0.16 0.40***

Note: ***p < 0.001. AR, anger rumination; NA, negative affect; H1, anger
rumination predicting negative affect. H2, negative affect predicting soma-
tisation; H3, anger rumination predicting somatisation. β = standardised re-
gression coefficient.

Table 4. Multiple linear regression testing the study hypotheses for the total sample and by gender.
Total sample (n = 507)

Predictors Variables F(df1, df2) Model p R2adj β Predictor p

NA (H2)
97.42 (2, 504) 0.001 0.28

0.44 <0.001
AR (H3) 0.15 <0.001

Women (n = 380)
NA (H2)

83.73 (2, 377) 0.001 0.31
0.46 <0.001

AR (H3) 0.15 0.003
Men (n = 127)

NA (H2)
22.44 (2, 124) 0.001 0.26

0.40 <0.001
AR (H3) 0.17 0.078

Note: AR, anger rumination; NA, negative affect; H1, anger rumination predicting negative
affect. H2, negative affect predicting somatisation; H3, anger rumination predicting somati-
sation. β = standardised regression coefficient.

logical arousal and hypervigilance, leading to pain sensiti-
sation and amplification [50]. It impacts immune and en-
docrine responses and, over time, contributes to chronic in-
flammation [69]. In this regard, NA is associated with the

dysregulation of biological stress systems, reduced pain tol-
erance, somatic symptom maintenance, and overall mental
and physical health issues [24,70].
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Table 5. Mediation effects stratified by gender.
Effects Women (n = 380)

95% CI
Men (n = 127)

95% CI
B t p B t p

Total effect 0.009 8.46 <0.001 [0.007, 0.011] 0.007 4.85 <0.001 [0.004, 0.010]
Direct effect 0.003 2.99 0.003 [0.001, 0.005] 0.003 1.78 0.077 [–0.001, 0.006]
Indirect effect 0.005 - - [0.004, 0.007] 0.004 - - [0.002, 0.006]

Note: CI, confidence interval.

AR also predicted greater somatisation (supporting
H3), underlining its influence on the development of so-
matic complaints and distress [43,46]. Anger triggers mus-
cle reactivity associated with symptoms and influences pain
development and maintenance, enhancing pain perception
and sensitivity [53], leading to more frequent and severe
somatic symptoms [71,72]. Anger dysregulation is impli-
cated in health problems [51] and can exacerbate pain fre-
quency and severity [39,40]. The effect of AR on somatisa-
tion aligns with the impact of rumination on different psy-
chological and somatic conditions [46,47,73]. Sustained
emotional intensity can be detrimental to health because it
generates an imbalance in the organism’s homeostasis that
ends up causing discomfort, pain, and illness [74]. This
chronic psychophysiological activity is linked to persistent
sympathetic activation [38] and heightened vulnerability to
somatic disorders [41].

In support of H4, NA mediated the relationship be-
tween rumination and somatic complaints. This finding is
consistent with previous studies that have shown NA me-
diates emotion dysregulation processes, including avoid-
ance and maladaptive coping strategies [75], as well as
pain catastrophising [76]. Research on ER has shown
that prolonged negative emotional states are linked to in-
creased symptom reporting, physical health problems, and
maladaptive immune responses [29,74]. This finding is
in line with previous literature suggesting that rumination
contributes to the maintenance and intensification of nega-
tive emotional states, thereby increasing levels of NA [77].
Moreover, previous studies have reported associations be-
tween psychosomatic complaints and ER when control-
ling for NA [27,28], as well as between rumination and
post-traumatic grief symptoms in women [67,69]. These
findings emphasise that a predisposition to specific affec-
tive states and dysfunctional strategies can impact somatic
health.

Evidence-based interventions such as cognitive-
behavioural therapy [78,79] and acceptance and commit-
ment therapy [80] have demonstrated effectiveness in re-
ducing maladaptive repetitive thinking, improving ER, and
decreasing NA. Consistently, primary care intervention tar-

geting ER strategies have shown reductions in anxiety and
somatic symptoms, with decreased rumination [81].

Regarding H5, there was a higher prevalence of so-
matic symptoms in women, in line with prior studies [82,
83]. This finding may reflect differences in emotional pro-
cessing and regulation shaped by both biological and so-
ciocultural factors. Neurobiological differences in the pro-
cessing and modulation of somatic stimuli [82] as well as
variations in biological stress responses [84] and increased
pain sensitivity [85] have been proposed as contributing
factors. These processes may be influenced by NA and
emotions like anger, which are associated with stress re-
activity [86,87].

A substantial body of research has shown gender dif-
ferences in ER strategies, with women more likely to en-
gage in ruminative processes and men tending to rely on
avoidant or suppressive strategies [88]. Rumination has
been associated with sustained NA and prolonged physio-
logical activation, which may increase sensitivity to bodily
sensations and contribute to the development and mainte-
nance of somatic symptoms [89].

In the present study, AR predicted greater somatisa-
tion in men when NA was not considered. In this regard,
it is worth considering the factors that may influence the
emotion strategies that men and women tend to use to reg-
ulate their emotions, as some of these strategies are linked
to increased somatic symptoms. The interaction between
rumination and suppression as well as gender differences
in emotion suppression [90] may affect the tendency for
women to have higher levels of NA, thereby impacting both
rumination and somatic symptoms [77,91]. The lower use
of suppression bymenmay reduceNA and affect its mediat-
ing role on rumination, while greater suppression in women
could elevate both NA and rumination. Additionally, pre-
vious studies have identified positive affect as a protec-
tive factor that may influence the mediating role of NA in
women [69,92].

It should be also note that socialisation factors involv-
ing body experience, communication, and pain expression
also play a role [82]. Beliefs regarding the unacceptability
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and fear of expressing negative emotions due to social de-
sirability are influential [93], especially in chronic pain and
somatisation studies [92,94]. Gender has also been a sig-
nificant predictor of perceived criticism in individuals with
chronic pain [73].

Our findings highlight the need for further research ex-
amining gender differences in somatisation within a com-
prehensive biopsychosocial framework. While the present
results suggest that ER processes, particularly AR and NA,
may partially explain these differences, it is likely that mul-
tiple interacting factors are involved.

Our study has a few limitations. It is necessary to con-
sider differences in the populations studied, the measure-
ment tools used, cultural contexts, and the age of the sample
as factors that may account for potential differences in the
results obtained. A longitudinal design would allow ongo-
ing evaluation [95]. Additionally, somatisation and ER are
affected by multiple factors like insecure attachment [96],
stress-induced physiological activation [43], or cognitive
factors such as symptom interpretation [97], which future
research should address, also with a balanced gender sam-
ple.

Conclusions

Given the high prevalence of somatic symptoms and
their substantial impact on quality of life, future research
should investigate the role of emotional factors in the on-
set and maintenance of somatisation. Our findings high-
light the clinical relevance of interventions aimed at im-
proving ER and reducing persistent NA, as chronic expo-
sure to negative emotional states may increase vulnerability
to both psychological and somatic distress. In this regard,
evidence-based approaches focused on reducing maladap-
tive rumination and promoting adaptive emotional strate-
gies may contribute to decreasing symptom severity and
improving psychological adjustment.

Furthermore, emotional processes associated with so-
matic symptoms appear to overlap with mechanisms impli-
cated in chronic pain, supporting the hypothesis of shared
pathways related to central sensitisation. These findings
have clinical implications. Additional knowledge would
help to explore whether this approach can contribute to help
prevent the chronification of symptoms, as their taxonomy
leads some of them to become structured into chronic syn-
dromes. From a preventive and therapeutic perspective, an
integrated approach is encouraged as a form of prevention
that focuses on the learning of functional emotional strate-
gies and a reduction of NA, especially in those experiencing

somatic symptoms, which could have a protective effect on
long-term somatic consequences.
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