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ABSTRACT
 Background: Somatization is a common symptom among patients with comorbid anxiety and depression. 

It is associated with poorer outcome, long-term evolution, worse sleep patterns and an overall lower quality 
of life. Previous studies suggest that sleep disturbances exacerbate somatization, which in turn negatively 
affects sleep. The purpose of this study was to determine the correlation between anxiety/depression and 
somatization/sleep quality in hospitalized psychiatric patients.

Methods: Participants comprised 103 hospitalized patients with somatic symptoms disorder as major 
diagnosis and anxiety and depression disorders as comorbid diagnoses. All subjects were given SOMS-2 
and SOMS-7 (Screening for Somatoform Symptoms) for somatization symptoms, HAM-A (Hamilton 
Anxiety Rating Scale) for anxiety, HAM-D 17 (Hamilton Depression Rating Scale) for depression and 
PSQI (Pittsburgh Sleep Quality Index) for sleep quality. The Somatic Symptom Disorder-B criteria scale 
(SSD-12) has been also used for the psychological impact of somatization. The same scales were administered 
to a control group of 77 participants by trained physicians.

Results: There was a negative correlation between the scores of HAM-A/HAM-D scales and those of 
SSD-12. Also, positive associations between the scores of anxiety and depression scales in patients with 
sleep disturbances were found. Sleep scores being assessed with PSQI were significantly higher after 
hospitalization in 80% of participants and did not correlate with neither anxiety/depression nor somatization. 
In the participant group, SOMS-2 results were not correlated with any social and demographic variables. 
All scales scores were worse in the study group than the control group.

Conclusions: Anxiety and depression symptoms may be associated with higher somatization symptoms 
but not with the psychological impact of somatization. Also, somatization may not directly impact sleep 
quality scores. Further approaches are needed to better understand the relationship between sleep quality 
and somatization, on one hand, and its modulation by comorbid psychiatric disorders, on the other hand. 
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INTRODUCTION

The concomitance of sleep disturbances 
and somatization can contribute to ex-
tensive social, professional and familial 
impairment. In combination with eco-
nomic and social burden, this can lead 

to both an increased perception of overall dys-
function and higher medical addressability.

This relationship can be mediated among psy-
chiatric patients by comorbid disorders such as 
depression and anxiety. Given that sleep distur-
bances and other sleep disorders can be ad-
dressed via psychosocial and/or pharmacological 
interventions, it is critical to understand their 
prevalence, correlations, comorbidities and pre-
dictors in order to elucidate their contribution to 
somatization and improve the current standards 
of somatization treatment. Somatization and sleep 
disturbances are two conditions commonly en-
countered in the general population. Previous 
studies estimated that somatization affected 
14-17% of the general population (1-4), while the 
prevalence of sleep disturbances was found to be 
about 10-15%. When discussing the comorbidity 
between somatization and insomnia, this has 
been reported in 24-32% of all subjects, nearly 
double than in the general population (5, 6). 

A wide variety of sleep disturbances in chronic 
pain patients ranged from 40-80% (7, 8). Also, 
25-50% of the symptoms that patients present to 
their general practitioner (GP) remain unex-
plained (9), although about 20-30% of these pa-
tients develop persisting symptoms, with 71% 
presenting low QOL (quality of life) scores and 
extreme social burden (10, 11). This highlights a 
critical need to understand the possible role of 
sleep quality on the evolution and exacerbation of 
somatization among patients with SSD as well as 
the possible bidirectional relationship between 
somatization and sleep disturbances (potentially 
mediated by psychiatric comorbidities such as de-
pression and anxiety). 

Our study aimed to investigate whether sleep 
disturbances were correlated with somatization 
and its psychological impact, and to find the de-
gree to which comorbid psychiatric disorders such 
as depression and anxiety mediate the relation-
ship between them. This study analyzed patients' 
sleep quality, the relationships between sleep dis-
turbances, somatization, anxiety/depression, and 
the psychological impact of somatization, so that 

new approaches could be developed to improve 
somatization patients' clinical symptoms and over-
all quality of life.

MATERIALS AND METHODS

Participants
Participants were selected from patients hospi-

talized in the Psychiatry Department of the Clini-
cal Psychiatry Hospital of Bucharest between 
January 2018 and June 2020. All subjects met the 
inclusion criteria of diagnosed somatic symptom 
disorder as major diagnosis and generalized anxi-
ety disorder and depressive disorder as secondary 
diagnoses, according to The Diagnostic and Statis-
tical Manual of Mental Disorders (DSM-V) criteria 
(12). The exclusion criteria were the presence of 
any psychotic disorder, any cognitive impairment-
related disorder, any somatic conditions that 
could lead to sleep disturbances or somatic symp-
toms (sleep apnea syndrome, asthma, epilepsy, 
any cardiac or gastroenterological disorder and so 
on), presence of substance use disorder that could 
lead to sleep disturbances, IQ < 70, and any vi-
sual/hearing disorders. For the control group, the 
inclusion criteria consisted in lack of any dia-
gnosed psychiatric condition and current sleep 
disturbances based on self-reported history and 
matching for age, sex and educational level with 
subjects from the study group.

Our study was approved by the Ethics Com-
mittee of the Clinical Psychiatry Hospital of Bu-
charest and informed consent was obtained from 
all participants. q

METHODS

Questionnaires
The questionnaires used in our study inclu-

ded instruments collecting information about de-
mographic characteristics and somatization symp-
toms, the Pittsburgh Sleep Quality Index (PSQI), 
the Screening for Somatoform Symptoms (SOMS-2 
and SOMS-7), Hamilton Anxiety Scale (HAM-A), 
Hamilton Depression Scale (HAM-D), and Somatic 
Symptom Disorder-B criteria Scale (SSD-12). 

Somatization symptoms

In their first day of hospitalization, patients with 
somatization were asked about common symp-
toms of somatization such as headaches, joint and 
member pain, nausea, palpitations, vomiting, 
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chest pain, with questions about a total number of 
53 symptoms being asked. Symptoms were di-
vided into the following sub-categories: musculo-
skeletal symptoms, digestive symptoms, cardiac 
and respiratory symptoms, sexual symptoms and 
neurological symptoms (13, 14). The SOMS-2 
scale was administered in order to count the 
number of symptoms and their distribution during 
a two-year period prior to hospitalization. Higher 
scores in SOMS-2 indicated a higher severity of 
somatization. The same symptoms were reviewed 
after seven days of hospitalization using SOMS-7, 
which was rated on a four-point Likert scale re-
garding intensity, with patients being asked to de-
scribe the degree of their symptom intensity. 

PSQI

The PSQI was used to evaluate the sleep quality of 
patients with somatization. This scale consists of 18 
self-reported items that are divided into seven sub-
categories, including subjective sleep quality, time 
to fall asleep, sleep duration, sleep efficiency, sleep 
disturbances, use of sleep medication, and daytime 
dysfunction with proven efficiency and consistency 
(15-17). The score ranges from 0 to 3 for each cat-
egory, with higher total scores indicating a lower 
sleep quality from 5 to 23. The scale was adminis-
tered before hospitalization and after seven days in 
order to observe symptom evolution.

HAM-A and HAM-D

Anxiety and depression were measured using 
HAM-A and HAM-D, respectively. Both scales bare 
commonly used tools to evaluate the severity of 
anxiety and depression, and their liability and va-
lidity have been well established (18-20). Patients 
who scored higher than 17 were recognized to be 
suffering from severe anxiety as well as scores over 
19 in HAM-D reporting moderate depression.

SSD-12

SSD is a self-report questionnaire used to assess 
the B criteria of DSM-V somatic symptom disor-
der and measures patients' perceptions of their 
symptom-related thoughts, feelings, and behav-
iors (21). It comprises 12 items that are divided 
into three subscales, including cognitive, affective 
and behavioral aspects, with a total score of 48. 
SSD-12 was used for the first time in Romania af-
ter being officially translated by the authors of the 

present study, with the permission of the creators 
of the scale, with good internal consistency.

Control group

The control group received all questionnaires but 
SOMS-7 and PSQI after seven days. Participants 
with PSQI scores higher than 5 were reported as 
having sleep disturbances.

Statistical analysis

After the data collection stage, they were registered 
as variables of interest and analysis using the statisti-
cal program R, version 4.0.2 (2020-06-22) Copy-
right (C) 2020 The R Foundation for Statistical 
Computing, R Core Team (2020). A: A language 
and environment for statistical computing. R Foun-
dation for Statistical Computing, Vienna, Austria. 
URL https://www.R-project.org. In addition to the 
standard packages, the psych package Revelle W. 
(2020) psych: Procedures for Personality and Psy-
chological Research, Northwestern University, 
Evanston, Illinois, USA, was used https://CRAN.R-
project.org/package=psych Version=2.0.7. The 
statistical tests used by us were carefully selected, 
taking into account the type of variables, distribu-
tion of the values taken by the variables and, last 
but not least, questions to be answered through 
statistical analysis. To signal a significant effect, indi-
cators of the effect size produced were reported (d, 
η 2, η 2 partially), statistical significance (p value), 
analysis of the consistency of Alpha Cronbach 
questionnaire scores (together with 95% CI), cor-
relation plot together with distributions, the Pear-
son correlation indices. Statistical significance was 
set at P-value less than 0.05 and P-value less than 
0.01 was regarded as significant difference. The 
comparative analysis of scores on scales followed in 
the study included the study group and the control 
group. Given the number of patients in both 
groups, a Welch T bidirectional test was used for 
comparison of two independent samples (test from 
the family of parametric tests). The possibility of 
correlations/associations between the scores on the 
scales used by us was studied using the Pearson 
correlation index. q

RESULTS

Demographic data
One hundred and three adult inpatients with 

somatization disorder were selected to participate 
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in our study group. Among them, 74 reported 
sleep disturbances and 29 normal sleep. The ratio 
of patients with sleep disturbances was 71.84%. 
(74/103). Subjects had a mean age of 
52.88 ± 11.29, and the male to female ratio was 
1:18.39. Out of all the subjects in the study group, 
56.32 were living in a rural area, with only 16.51% 
reporting higher education background. 

In the control group, subjects had a mean age 
of 41.00, and 87.01% of them reported an urban 
area as living place. There were no statistically dif-
ferences in the demographic characteristics of the 
two groups (all Ps > 0.05).

Symptoms of anxiety and depression in the 
somatization group

Patients reported high scores on the anxiety scale; 
8.73% of them had scores under the cut-off point 
for severe anxiety, with "anxious mood", "pho-
bias", "vegetative symptoms" and "focus deficien-
cy" scoring higher than all the other items, as 
shown in Figure 1. Also, there were 20% percent 
higher scores on HAM-A among patients repor-
ting normal sleep (p < .01).

In the subscale of "Mental Anxiety" there were 
two negative correlations between "depressive 
mood" and "focus deficiency". Regarding the "So-
matic Anxiety", there were only positive correla-
tions between items and total score, as shown in 
Figure 2. Also, the mean scores on HAM-A repor-
ted by the somatization group were four times 
higher than the control group (p < .01).

From the total of 103 patients, 7.76% of 
scores were included in "moderate depression", 
32.03% in "severe depression", while the remai-
ning scores fell into the "very severe depression" 
cut-off point. We should mention that patients 
were hospitalized for both depressive and soma-
tization symptoms with the pharmacological 
treatment targeting depressive symptoms. Also, 
significant higher scores were reported for "de-
pressive mood", "feelings of guilt" and "work and 
hobbies" items with very low values for "suicide 
ideation", "insight" and "psychomotor retarda-
tion", as shown in Figure 3. Also, scores reported 
by women were 10% higher on the scale 
(p < .05), and "physical work" scored 7% higher 
than "intellectual work" (p < .05). Mean HAM-D 
scores reported by the somatization group were 
five times higher than those reported by the con-
trol group (p < .01).

Somatization and Sleep diSturbanceS
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FIGURE 1. Mean score for each item of HAM-A
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Somatization scores in the study group

The average time from onset of somatization dis-
order was 5.2 years, with depressive disorder ha-
ving an average time of onset of 7.2 years, and the 
mean age of diagnosis of somatization being 46.5 
years. The total SOMS-7 score was 20% higher in 
patients reporting "intellectual work" (p < .05). The 
influence of social and demographic variables on 
SOMS-2 had no statistical significance (p > .05).

Psychological impact of somatization in the 
study group

Item C1 was negatively correlated with both the 
other two items and the overall SSD-12 score, 
with the highest scores being reported for C3, "Be-
havioral aspect", as shown in Figure 4. The mean 
score for SSD-12 was 10% higher in patients re-
porting sleep disturbances (p < .05).

The mean score for SSD-12 was 10% higher in 
patients reporting sleep disturbances (p<.05), as 
shown in Figure 5. Also, the mean score for 
SSD-12 in somatization group is seven times 
higher than in the control group (p < .01).

Sleep quality in the somatization group

Every patient reported scores over 5 on PSQI, in-
dicating an overall poor sleep quality. The mean 
total sleep time was 5.63 hours per night, with 
sleep onset latency being 36.55 min. Out of all 
patients, 71.84% reported the use of sleep medi-
cation during the past month and only 40.77% 
reported daytime dysfunction three or more times 
each week. Only six out of 103 subjects scored 
high for the "sleep disturbances" item, with overall 
PSQI score indicating severe difficulties. After a 
mean period of hospitalization, PSQI was admi-
nistered again and that time, the scores improved 
with a mean of six units, the biggest improvement 
being as much as 12 units, as shown in Table 1. 
Also, PSQI score was 20% higher in the somatiza-
tion group than in control one (p < .01). Higher 
PSQI scores were associated with reported behav-
iour of smoking (p < .01). 

Association of anxiety and depression symp-
toms with somatization and sleep disturbances

Firstly, there is a positive average correlation 
between HAM-A and HAM-D scores, as shown in 
Figure 7.

There are negative correlations between 
HAM-A and SSD-12 scores as well as between 

FIGURE 2. Correlation plot for ,,Somatic Anxiety” subscale of HAM-A

FIGURE 3. Mean scores for each item of HAM-D

FIGURE 4. Total SOMS-7 score related to job type
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HAM-D and SSD-12 scores, as shown in Table 2. 
Also, SOMS-7 and PSQI do not present statisti-
cally significant correlations in the somatization 
group, as seen in Table 2. q

DISCUSSION

Sleep disturbances and their correlation with 
somatization

The correlation between sleep disturbances and 
somatization touches psychological, genetical, 
psychiatric, daily functioning and neurophysiolo-
gical areas, with many studies reviewing their pos-
sible bidirectional relationship. Le Blanc highligh-
ted that the new onset of sleep disturbances at 
one year follow-up was associated with a higher 
level of bodily pain and somatization, among 
other psychological variables (22). Additionally, 
Zhang reported that the severity of sleep distur-
bances was correlated with the severity of somati-
zation and available evidence suggested that sleep 
disturbances was serving as a predisposing cause 
for future physical complaints and problems (23). 
Furthermore, Zhang conducted a follow-up study 
on a five-year duration that suggests that baseline 
sleep disturbances are a predictor of several so-
matic symptoms and physical disorders (24). 
Aigner et al. (25) suggest the existence of a bidi-
rectional relationship between sleep disturbances 
and somatization; more specifically, they claim 
that sleep disturbances may be a factor in the per-

Somatization and Sleep diSturbanceS

FIGURE 5. Mean scores for SSD-12 aspects

FIGURE 6. Total SSD-12 related to sleep disturbances 

FIGURE 7. Correlation between HAM-D and HAM-A scores 

TABLE 2. Distribution of PSQI 
scores before and after discharge

TABLE 3. Correlation indices r Pearson for scales 
used in the somatization group
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sistence and aggravation of already-present so-
matic symptoms as well as in enhancing the so-
matic symptoms-derived psychosocial disability. 

Our study showed that overall scores were 
worse for sleep and higher for somatization in the 
study group. Also, the mean score for SSD-12 was 
10% higher among patients reporting sleep distur-
bances (p < .05), but there was no correlation 
between PSQI and somatization scores. However, 
the scores for sleep improved with an average of 
six units after seven days of hospitalization, during 
which subjective somatization was also improved 
among patients. The results suggest a significant 
difference between scale scores and subjective 
perception of sleep patterns and somatization 
during a period of hospitalization. This may ex-
plain the lack of correlation regarding the scores. 
Also, the psychological impact of somatization 
identified a negative correlation between the C1 
item of SSD-12, "cognitive aspects", and the over-
all score, meaning that patients did not score high 
on questions regarding either the self-perception 
of severity of their own symptoms or the likeli-
hood of a severe somatic illness. In the study of 
Toussaint et al., patients with a higher SSD-12 psy-
chological symptom burden reported higher ge-
neral physical and mental health impairment and 
a significantly higher health care use (21). Our fin-
dings underline the need for future differentiation 
between psychological aspects of somatization 
and anxiety symptoms associated in many pa-
tients, which could lead to the same reported 
symptomatology.

Comorbid anxiety/depression and 
somatization

Yu et al. reported that people with depression 
were more likely to have multiple medically unex-
plained symptoms, insomnia and fatigue (26). 
Also, Stapleton suggested that higher somatization 
scores were significantly positively associated with 
reported depression and anxiety (27). Other two 
studies reported higher somatization scores with 
higher reported depression scores and self-repor-
ted depressed mood (28-30).

On the other hand, Hagnell reported that only 
10-30% of patients with depression had somatic 
symptoms/somatization (31). More consistent 
with oru results are those reported by Jones, who 
found that 20% of patients with depression re-
ported somatic symptoms (32), and by Gil-

lespie et al., who noted that somatic symptoms, 
although correlated, are independent of anxiety 
and depression (CC=0.99-0.70) (33).

Our study reported no correlations between 
anxiety/depression scores and overall scores in 
SOMS-7 and only weak negative correlations be-
tween HAM-A and HAM-D scores and SSD-12. 
These results suggest that anxiety/depressive 
symptoms might not be well associated with so-
matization, but they may have an influence on 
the psychological impact of somatization. Also, 
there was a positive correlation between HAM-A 
and HAM-D scores, confirming the relationship 
between depression and anxiety as often associ-
ated factors.

Regarding sleep quality, there are a number of 
studies which reported that sleep disturbances 
were correlated with somatic symptoms in de-
pressive patients and that depression and anxiety 
were associated with somatic complaints and low 
sleep quality (28, 34-36). 

Our results showed that patients reporting 
sleep disturbances had 20% higher scores on 
HAM-A, which confirms a possible relationship 
between anxiety symptoms and sleep disturban-
ces. However, our study showed no significant 
correlation between depression scores and PSQI 
scores, despite PSQI scores improvement with an 
average of six units after antidepressant and anxi-
olytic medication during hospital stay. Overall, 
there is no significant result concerning a causal 
relationship between somatization and sleep dis-
turbances. The role of depression and anxiety 
might consist of modulating the symptoms of so-
matization and sleep disturbances, as well as 
overlapping symptomatology, with important ge-
netical, biological and psychological links.

Limitations

Although we have come up with some important 
results, there were several limitations in our study 
that should be mentioned. First, we conducted a 
cross-sectional study, with a small number of 
participants. Instead of objectively examining 
sleep disturbances and somatization by 
electrophysiological techniques, actigraphy or 
polysomnography, we used self-report 
questionnaires to evaluate clinical manifestations. 
Hence, recall and self-report bias were difficult to 
be avoided. Secondly, patients included in our 
study came from a single hospital, and most of 
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them lived in a particular area of Southern 
Romania. As a result, our findings may be different 
from those of studies exploring populations from 
different regions and different levels of hospitals 
as well as different numbers of participants. 
Thirdly, basic and clinical research is further 
required to check the relationship of somatization 
and sleep disturbances, anxiety and depression. 
Finally, the bidirectional relationship between 
somatization and sleep disturbances in comorbid 
psychiatric patients is still needed to be evaluated 
carefully and followed-up on a significant 
duration. q

CONCLUSION

Our results highlighted the relationship 
between sleep quality and the psychological 

impact of somatization more than the 
somatization symptoms themselves. Also, there 
were no significant correlations between anxi-
ety/de pression and sleep quality, although overall 
post-hospitalization subjective symptoms 
regarding sleep and somatization improved. 
Generally speaking, somatization may influence 
sleep quality regarding onset and prognosis but 
their relationship might be modulated by 
comorbid depression and anxiety. Patients' 
subjective perception may differ from their 
reported scores for various individual reasons. 
Therefore, we recommend careful identification 
and diagnosis of overlapping somatization and 

sleep disturbances with anxiety and depression 
symptoms, so that each patient should benefit of 
overall more qualitative management and better 
prognosis. Besides psychotropic treatment for 
anxiety and depression as well as sleep 
disturbances and somatization there is a need for 
combined psychotherapeutic approach regar-
ding somatization and sleep. To sum up, patients' 
overall mental state and overlapping symptoms 
should be comprehensively evaluated before 
treatment, and afterwards individualized therapy 
should be provided so that patients could benefit 
more in the future. q
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