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Exploring the clinical characteristics and etiological
factors of comorbid major depressive disorder and social

anxiety disorder

Tonguc Demir Berkol®'* and Ipek Ozénder Unal ®?2

The comorbidity between the major depressive disorder (MDD) and the social anxiety disorder (SAD) is significantly prevalent,
necessitating a nuanced understanding of their overlapping clinical characteristics and shared etiological factors, including
inflammatory biomarkers. To address this, we conducted a cross-sectional study from December 2021 to June 2022, encompassing

204 outpatients diagnosed with MDD-SAD comorbidity. We employed various psychometric assessments, such as the Beck Depression
Inventory (BDI), Beck Anxiety Inventory (BAI), Childhood Trauma Questionnaire (CTQ-28), Toronto Alexithymia Scale (TAS-20), and the
Liebowitz Social Anxiety Scale (LSAS). Additionally, we analyzed inflammatory biomarkers, including the neutrophil-to-lymphocyte
ratio (NLR), monocyte-to-lymphocyte ratio (MLR), platelet-to-lymphocyte ratio (PLR), neutrophil-to-lymphocyte platelet ratio (NLPR),
systemic inflammation index (SII), and the systemic inflammation response index (SIRI). Our findings accentuated that patients
primarily diagnosed with MDD exhibited elevated levels of certain inflammatory biomarkers. They reported more severe and atypical
depressive symptoms (75.7% vs 58.5%; P = 0.010) and had significantly higher CTQ-28 subscale scores (P < 0.05). Our study unveils a
complex relationship between MDD and SAD, with significant disparities in the symptom severity and inflammatory biomarker levels,
thereby establishing a compelling case for dual-diagnosis treatment approaches. It elucidates the critical role of inflammation in the
comorbidity of MDD and SAD, marking a pioneering step towards more comprehensive and holistic patient care strategies. These
insights could potentially revolutionize therapeutic approaches in psychiatric care, promising significantly improved outcomes through

early detection and integrated intervention strategies.

Keywords: Adjustment disorders, adverse childhood experiences, anxiety, blood cell count, inflammation, major depressive
disorder (MDD), social anxiety disorder (SAD), lymphocyte count, monocytes, neutrophils, social phobia.

Introduction

In recent decades, society has seen a burgeoning awareness and
understanding of mental health disorders, a term that encap-
sulates a wide range of conditions affecting millions globally.
Within this sphere, anxiety and depression emerge as prevalent
issues, significantly impacting the quality of life of individuals
and posing substantial challenges for healthcare systems world-
wide. With the global rise in mental health disorders, it has
become increasingly important to delve deeper into the intri-
cate networks and comorbidities that many individuals expe-
rience, especially concerning the major depressive disorder
(MDD) and the social anxiety disorder (SAD) [1]. These disor-
ders, sometimes occurring independently but often presenting
simultaneously in individuals, have become a focal point in
psychiatric research, exploring the avenues of both individual
and shared symptoms, triggers, and treatment pathways [2].
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SAD is a persistent and severely distressing psychiatric con-
dition, characterized by an enduring fear of being negatively
judged in social settings. Although often conflated with mere
shyness, which shares certain superficial similarities, SAD is
much more debilitating, frequently leading to underdiagno-
sis and consequently, individuals grappling with its ramifica-
tions unnoticed. This disorder can permeate various aspects of
an individual’s life, severely affecting academic achievements,
hindering social development, destabilizing relationships, and
impeding professional success. In recent years, there has been
a marked surge in research surrounding anxiety and its allied
disorders, largely driven by the adoption and advancement of
cognitive-behavioral frameworks. This shift has facilitated a
more nuanced understanding of SAD, moving beyond its initial
characterization as extreme shyness to a more sophisticated
comprehension of the complex underlying mechanisms driving
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its onset and progression. Moreover, this evolved perspective
has been instrumental in devising strategies not merely for
its management but also for effectively distinguishing it from
more benign conditions, thus paving the way for targeted and
effective therapeutic interventions [3-8].

Depression, on the other hand, has seen a significant esca-
lation among young individuals in the recent decade, a trend
particularly pronounced in young females. This spike is par-
ticularly alarming given that adolescence is a critical stage
characterized by swift transitions in social, emotional, and
cognitive realms. Depression during this period carries ram-
ifications that extend into various aspects of life, leading to
recurrent episodes of depression, triggering other psychiatric
conditions, and enduring detriments in relationships, social
engagements, education, and career prospects. Consequently,
it is of utmost importance to prioritize preventive measures
and early interventions for individuals grappling with depres-
sion. These strategies conventionally address the precursor ele-
ments and manifestations of depression, aiming to mitigate
its onset and alleviate its symptoms at the earliest. Individ-
uals from certain backgrounds, including those with a famil-
ial history of depression, those experiencing social stressors,
such as bullying or tumultuous relationships, those under-
going significant life stresses, and those belonging to par-
ticular subgroups, including individuals with chronic health
issues or those identifying as part of a sexual minority,
find themselves at a heightened risk of developing depres-
sion. Recognizable clinical precursors of depression encompass
symptoms such as anxiety and heightened irritability. Given
the varied manifestations and triggers of depression, it war-
rants a strategy grounded in indicated and targeted preven-
tion, which has proven to be more effective than universal
preventive approaches. In this light, budding interventions
rooted in community settings demonstrate potential. Address-
ing depression demands a nuanced and stepped strategy, begin-
ning with succinct psychosocial interventions, progressing to
specialized psychological therapies, and, if necessary, advanc-
ing to the prescription of antidepressant medications, paving
a pathway for more individualized and effective treatment
regimens [9-14].

Delving into the more specific backdrop of MDD and SAD, the
comorbidity of SAD in patients with MDD, and MDD in patients
with SAD is more common than in the general population,
representing a severe global health concern [2]. Studies have
shown that approximately half of the patients diagnosed with
MDD have an anxiety disorder as a comorbid disease. Among
these, social phobia was found to be one of the most common
anxiety disorder comorbid with MDD [15]. In various stud-
ies conducted globally within the field of social phobia, MDD
appears to be the most common comorbid disorder [16, 17]. It has
been reported that the association of MDD and SAD was 70%,
with SAD usually manifesting before the mood disorder [18].
Common genetic factors suggest a shared background for SAD
and MDD. Twin studies also underscore this comorbidity [19].
For patients diagnosed with SAD, it presents as an extremely
disabling condition. The severity of symptoms, social disability,
and suicide rates indicate that the comorbidity is significantly
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more serious than “pure” SAD [20]. These studies revealed
that SAD comorbidity was associated with early-onset MDD,
more frequent depressive episodes, an increased risk of sui-
cide, and higher alcohol consumption [21]. There are limited
studies examining the effects of comorbidity on treatment suc-
cess in SAD [22]. The fact that the presence of SAD comor-
bidity in patients with MDD is a long-term predictor of poor
prognosis further emphasizes the importance of addressing
comorbidity [23].

In recent years, there has been an increasing interest
in identifying objective markers that can provide insights
into the underlying inflammatory processes associated with
various psychiatric disorders, including MDD and SAD. Among
these, inflammatory biomarkers, such as the neutrophil-
to-lymphocyte ratio (NLR), platelet-to-lymphocyte ratio
(PLR), monocyte-to-lymphocyte ratio (MLR), neutrophil-to-
lymphocyte platelet ratio (NLPR), systemic inflammation
index (SII), and systemic inflammation response index (SIRI)
have emerged as promising candidates. NLR, PLR, and MLR
are relatively simple and cost-effective indices that have
been widely studied as potential indicators of systemic
inflammation. Elevated levels of these biomarkers have been
associated with increased severity and poorer prognosis in
various inflammatory and cardiovascular conditions, and
they have been recently explored in the context of neuropsy-
chiatric disorders [24]. The NLPR, SII, and SIRI are more
comprehensive indices, capturing a broader spectrum of the
systemic inflammatory response. Their elevation has been
linked with various pathological conditions, underscoring
the intricate relationship between inflammation and disease
progression [25]. Considering the pivotal role of inflammation
in the pathophysiology of neuropsychiatric disorders, these
biomarkers can offer valuable insights. Chronic inflamma-
tion, as represented by these indices, has been postulated
to impact neurotransmitter metabolism, brain function, and
ultimately, the clinical presentation of disorders like MDD and
SAD [26, 27].

Comorbid SAD is often identified during detailed examina-
tions in routine practice. It is vital to grasp patients’ concerns,
understand the impact of anxiety comorbidity on the clinical
progression of depression, and strategize the most effective
treatments for these individuals. Our study sought to com-
pare the clinical features between patients primarily diagnosed
with MDD and secondarily with SAD, against those primarily
diagnosed with SAD and secondarily with MDD. Additionally,
we aimed to elucidate the potential influence of inflamma-
tory biomarkers in comprehending the nuanced relationship
between these coexisting conditions.

Materials and methods

Ourresearch employed a cross-sectional study design to explore
the nuanced relationship between MDD and SAD, utilizing a
comprehensive array of inflammatory biomarkers as inves-
tigative tools. This approach was built upon reliable and
evidence-backed methodology, a decision influenced and sup-
ported by a range of pertinent studies [27-31].
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Participants

The study period spanned from December 2021 to June 2022,
during which 204 outpatients undergoing routine psychiatric
follow-up examinations at the Psychiatry Clinic of Kartal City
Hospital were screened. These patients, identified to be in par-
tial remission, were diagnosed according to the International
Classification of Diseases, Tenth Revision (ICD-10) criteria.

The division into the MDD-SAD and SAD-MDD groups
was predicated on the initial clinical diagnoses documented
in the digital health records, complemented by the history
obtained directly from the patients. Retrospective analyses
were employed to ascertain the onset of social anxiety symp-
toms, understanding that while early signs of social anxiety
were evident owing to subthreshold complaints, the primary
clinical presentation and diagnosis were discerned to be MDD
in a subset of patients. It should be noted that groups were
designated based on the foremost diagnosis at their initial
clinical presentation rather than the onset of subtler, earlier
symptoms.

The MDD-SAD group comprised 74 individuals primarily
diagnosed with MDD as per their clinical presentation, and sec-
ondarily with SAD as per the Diagnostic and Statistical Manual
of Mental Disorders, Fifth Edition (DSM-5) criteria. Conversely,
the SAD-MDD group included 130 individuals who were ini-
tially diagnosed with SAD, followed by a secondary diagnosis of
MDD.

The inclusion criteria for this study were as follows: partic-
ipants had to meet the diagnostic criteria for MDD and SAD as
outlined in the DSM-5 and be aged between 18 and 65 years.

The exclusion criteria for this study were as follows: the
presence of any psychiatric disorder other than MDD and SAD,
and having a history of mental retardation, any neurological
disease, or head trauma.

Laboratory data

Values related to laboratory data were obtained from patients’
routine health screenings carried out within the previous six
months. Inclusions were made only if these values did not indi-
cate an active infection, and patients did not report any history
of infection or clinical condition that might affect blood param-
eters during that period.

The NLR is a widely recognized measure of systemic inflam-
mation, obtained by dividing the absolute neutrophil count by
the absolute lymphocyte count from a complete blood count
(CBC). Similarly, the MLR is another metric of inflamma-
tion, derived by dividing the absolute monocyte count by the
absolute lymphocyte count. The PLR is employed to measure
inflammation and immune response, calculated by dividing the
absolute platelet count by the lymphocyte count. The NLPR
offers an extended view of systemic inflammation, computed
by multiplying the NLR by the platelet count. The SII provides
a composite view, merging neutrophil, platelet, and lympho-
cyte counts to capture a broader picture of inflammation. It is
calculated as the platelet count multiplied by the NLR. Lastly,
the SIRI encompasses multiple cellular components, usually
determined as the neutrophil count multiplied by the monocyte
count divided by the lymphocyte count.

Berkol and Ozéonder Unal

Biomarkers and clinical insights of MDD-SAD comorbidity

1138

Biomolecules
& Biomedicine

Procedure
All participants were asked to complete the following
questionnaires:

1. The Beck Depression Inventory (BDI) consisting of 21 ques-
tions with a scoring range of 0-3 for each. The sever-
ity of depression experienced by individuals is inferred
from the total score, with higher scores indicating greater
severity [32, 33].

2. The Beck Anxiety Inventory (BAI) developed to measure
the severity of anxiety symptoms in psychiatric popula-
tions. Each item is scored between 0 and 3, yielding a total
score range of 0-63. The higher scores are associated with
more severe anxiety symptoms [34, 35].

3. The Liebowitz Social Anxiety Scale (LSAS) developed to
evaluate individuals’ social interactions and performance
situations where fear and/or avoidance behavior is exhib-
ited. It contains two subscales (fear or anxiety and avoid-
ance) encompassing 24 questions. The score range for
each subscale is 24-96, with higher scores indicating more
severe social anxiety and avoidance behaviors [36, 37].

4. The Childhood Trauma Questionnaire (CTQ-28), a stan-
dardized, retrospective, self-report scale, consisting of
28 items. It yields a total score derived from five subscores
concerning childhood sexual, physical, and emotional
abuse, as well as emotional and physical neglect [38, 39].

5. Toronto Alexithymia Scale (TAS-20), a 20-item instru-
ment that is one of the most commonly used instru-
ments for measuring alexithymia. Each item is scored on
a scale of 1-5, where 1 represents “strongly disagree” and
5 represents “strongly agree.” The TAS-20 encompasses
three subscales: difficulty describing feelings, difficulty
identifying feelings, and externally oriented thinking
subscale [40, 41].

The validity and reliability of all the scales were ver-
ified for the Turkish language through comprehensive
studies [33-35, 37-39, 41].

Ethical statement

The study protocol adhered to the ethical guidelines outlined in
the 1975 Declaration of Helsinki. Written consent was obtained
from each patient participating in the study. The Ethics Com-
mittee of the Uskudar University granted approval for this
study and all its procedures (date of approval 26/11/2021,
ref: 61351342 /KASIM 2021-40).

Statistical analysis

The data for this study was analyzed using the Statisti-
cal Package for Social Sciences (SPSS) for Windows, ver-
sion 22.0. The normal distribution was assessed using the
Kolmogorov-Smirnov test along with Skewness-Kurtosis
values. Demographic information was analyzed through
descriptive statistics. For comparing independent groups
with or without normal distribution, the Student’s t-test or
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Table 1. Comparison of sociodemographic characteristics and clinical features between the MDD-SAD group and the

SAD-MDD group

MDD-SAD group SAD-MDD group

(n=74) (n=130) P value

Sex Female 44 (59.5) 38(29.2) 0.001
Male 30 (40.5) 92(70.8)

Marital status Married 34 (45.9) 24 (18.5) 0.001
Single/divorced 40 (54.1) 106 (81.5)

Age at initial presentation of SAD symptoms < 15years 56 (75.7) 58 (44.6) 0.001
> 15 years 18 (24.3) 72 (55.4)

Onset of SAD during a depressive episode Yes 14 (18.9) 52 (40.0) 0.002
No 60 (81.1) 78 (60.0)

Depressive episodes with atypical features Yes 56 (75.7) 76 (58.5) 0.010
No 18 (24.3) 54 (41.5)

Complete remission in between depressive episodes Yes 68 (91.9) 92(70.8) 0.001
No 6(8.1) 38(29.2)

Somatoform disorder except conversion disorder Yes 10 (13.5) 0(0.0) 0.001
No 64 (86.5) 130 (100.0)

Age (years) 269+£82 27.9+56 0.304

Education (years) 87431 124427 0.001

Number of suicide attempts 2.3(0-5) 2(0-3) 0.090

Age at initial presentation of SAD symptoms 122429 149+33 0.001

Duration of SAD (years) 147484 13.44+49 0.251

Number of depressive episodes with seasonal pattern 29(0-8) 4.8(0-13) 0.001

Number of depressive episodes 5.9 (0-11) 6.7(0-15) 0.335

The numbers represent n (%), mean + standard deviation or median (minimum - maximum). MDD: Major depressive disorder;

SAD: Social anxiety disorder.

Mann-Whitney U-test was employed. Pearson and Spearman
correlation tests were used for correlation analysis of normally
or non-normally distributed data. Receiver operating char-
acteristic (ROC) analysis was conducted on inflammatory
biomarkers to determine their potential in predicting distinc-
tions between the MDD-SAD and SAD-MDD groups. A P value
of < 0.05 was considered statistically significant.

Results
Our study encompassed a total of 204 patients, 74 diag-
nosed primarily with MDD and comorbid SAD (MDD-SAD),
and 130 diagnosed primarily with SAD and comorbid MDD
(SAD-MDD). A detailed comparison of their sociodemographic
and clinical features, including scale scores from BDI, BAI, TAS-
20, CTQ-28, and LSAS, is delineated in Tables 1 and 2.
Interestingly, our results suggest that atypical depressive
features were more frequently observed in the MDD-SAD group
(75.7%) compared to the SAD-MDD group (58.5%) (P = 0.010).
In terms of scale scores (Table2), the MDD-SAD group
presented higher scores on the BDI (26.5 & 9.8 vs 21.9 4 10.8;
P =0.003), indicating more severe depressive symptoms. They
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also scored significantly higher on the CTQ-28 subcategories,
such as physical neglect and emotional neglect (P < 0.05).

The correlation analysis (Table 3) demonstrated significant
relationships between several scale scores in both groups.

The inflammatory biomarkers were analyzed and compared
between the MDD-SAD and SAD-MDD groups. Notable distinc-
tions emerged across various indices, as presented in Table 4.
The MDD-SAD group consistently exhibited higher values
across inflammatory biomarkers, including NLR, NLPR, SII, and
SIRI, when compared to the SAD-MDD group.

An ROC analysis of various inflammatory biomarkers, eval-
uating their efficiency in distinguishing between the MDD-SAD
and SAD-MDD groups is presented in Table 5. In summary,
as presented, these inflammatory biomarkers exhibit moderate
discriminative ability in distinguishing between the MDD-SAD
and SAD-MDD groups (Figures 1and 2).

Discussion

Our study revealed several noteworthy findings. The most
prominent observation was the earlier onset of SAD in patients
primarily diagnosed with MDD (75.7% vs 44.6%; P = 0.001).

www.biomolbiomed.com


http://www.biomolbiomed.com
http://www.biomolbiomed.com

Table 2. Comparison of the scales scores between the MDD-SAD group
and the SAD-MDD group

Biomolecules
& Biomedicine

Table 4. Comparison of the inflammatory biomarkers between the
MDD-SAD and SAD-MDD groups

MDD-SAD  SAD-MDD MDD-SAD group SAD-MDD group
group group P values (n=74) (n=130) P value

BDI 265+9.8 219+10.8 0.003 NLR 2.48(0.70 - 6.14) 1.73(0.53 - 5.94) 0.002
BAI 289+9.4 26.0+£11.2 0.062 MLR 0.31(0.09 - 3.53) 0.27(0.09-1.02) 0.060
LSAS - Fear or anxiety 652+76 6744111 0.102 PLR 167 (53 - 494) 144 (47 - 537) 0.109
LSAS - Avoidance 63.0+104 646+113 0325 NLPR 0.010 (0.001-0.030) 0.008 (0.001-0.030) 0.004
TAS-20 - Difficulty identifying 21.9+£5.2 189454  0.001 Sl 608.6 (164.7 - 2421.2) 471.1(143.1-2403.9) 0.002
feelings SIRI 11315 (155.2 - 17294.1) 8155 (155.2 - 3685.9) 0.003
TAS-20 - Difficulty describing 16.5+3.7 15.8 +3.7 0.231
Feelings The numbers represent the median (minimum - maximum) values.
TAS-20 - Externally-oriented 225+38 2214338 0.503 MDD: Major depressive disorder; SAD: Social anxiety disorder; NLR:
thinking Neutrophil-to-lymphocyte ratio; MLR: Monocyte-to-lymphocyte ratio; PLR:

; Platelet-to-lymphocyte ratio; NLPR: Neutrophil-to-lymphocyte platelet
CTQ-28 - Physical neglect 65+038 60+13 0-001 ratio; SlI: Systemic inflammation index; SIRI: Systemic inflammation
CTQ-28 - Emotional neglect 13.6 £5.2 122+42 0.039 response index.
CTQ-28 - Physical abuse 52(5-14) 5.0(5-10) 0.010 . L .

: population. Additionally, a higher prevalence of the female
CTQ-28 - Emotional abuse 87(-19) 77(5-14) 0010 gender was observed in the MDD-SAD group (59.5% vs 29.2%;
CTQ-28 - Sexual abuse 50(5-19) 5.0(5-9)  0.002 P = 0.001). This interesting finding lends support to previ-

The numbers represent mean + standard deviation or median (minimum -
maximum). MDD: Major depressive disorder; SAD: Social anxiety disor-
der; BDI: Beck Depression Inventory; BAI: Beck Anxiety Inventory; LSAS:
Liebowitz Social Anxiety Scale; TAS-20: Toronto Alexithymia Scale; CTQ-28:
Childhood Trauma Questionnaire.

Table 3. Correlation analysis between scales scores within the
MDD-SAD group and the SAD-MDD group

MDD-SAD group  SAD-MDD group

BDI BAI BDI BAI
LSAS - Fear or Anxiety 0.326** 0.394** 0.205* 0.201*
LSAS - Avoidance 0.246* 0.231*  0.233** 0.118
TAS-20 - Difficulty identifying 0.334** 0.084 0.192*  0.166
feelings
TAS-20 - Difficulty describing 0.030 0.044 0.083 0.078
feelings
TAS-20 - Externally-oriented 0.009 0.074 0.077  0.014
thinking
CTQ-28 - Physical neglect 0.081 0.187 0.019 0.219*
CTQ-28 - Emotional neglect 0.311**  0.243* 0.172 0.298**
CTQ-28 - Physical abuse 0.157 0.116 0.079 0.209*
CTQ-28 - Emotional abuse 0.163 0.265%  0.153 0.199*%
CTQ-28 - Sexual abuse 0.277*  0.050 0.200*  0.198*

*P < 0.05; **P < 0.01. MDD: Major depressive disorder; SAD: Social anxiety
disorder; BDI: Beck Depression Inventory; BAI: Beck Anxiety Inventory; LSAS:
Liebowitz Social Anxiety Scale; TAS-20: Toronto Alexithymia Scale; CTQ-28:
Childhood Trauma Questionnaire.

These results contribute novel insights into the understanding
of the temporal relationship between SAD and MDD, under-
scoring the importance of early intervention strategies in this
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ous studies indicating a varying gender distribution in SAD
and MDD, as well as their comorbidity [20-23]. Notably, we
discovered that depressive complaints in this group were not
only more severe but also displayed an atypical pattern (75.7%
vs 58.5%; P = 0.010), aligning with the complex presentations
often seen in patients with SAD. In evaluating the inflamma-
tory biomarkers between the MDD-SAD and SAD-MDD groups,
significant differences were identified in the NLR (2.48 vs 1.73;
P = 0.002), NLPR (0.010 vs 0.008; P = 0.004), SII (608.6 vs
471.1; P = 0.002), and SIRI (1131.5 vs 815.5; P = 0.003). The NLR
showcased a cut-off point of 2.01 with a sensitivity of 62.2%
and a specificity of 62.3% for distinguishing between MDD-SAD
and SAD-MDD groups. The NLPR exhibited a cut-off point of
0.009 with a sensitivity of 60.8% and a specificity of 61.5%.
The SII was characterized by a cut-off point of 520.0, a sensitiv-
ity of 58.1%, and a specificity of 57.7%. Lastly, the SIRI presented
a cut-off point 0f 1000.6, achieving a sensitivity of 56.8% and a
specificity of 56.9%.

The comorbidity between MDD and SAD is notably
high [42-45]. In the present study, we utilized the initial
clinical diagnoses documented in the digital health records,
complemented by patients’ anamneses, to classify individuals
into the MDD-SAD and SAD-MDD groups. It is pertinent to
acknowledge that this classification, dictated predominantly by
the diagnoses made during initial clinical consultations, may
not precisely reflect the true onset of subtler symptoms expe-
rienced by the patients throughout their illness trajectories.
A deeper investigation into the onset and progression of these
illnesses, potentially distinguishing between comorbidities and
post-morbidities, might provide a more nuanced understanding
of the interplay between MDD and SAD. Although we adhered
to the primary diagnoses recorded at the initial point of clinical
intervention, we recognize that this approach might not fully
encapsulate the complex nature of onset patterns in comorbid
MDD and SAD.
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Table 5. An ROC analysis of various inflammatory biomarkers, evaluating their efficiency in distinguishing between the

MDD-SAD and SAD-MDD groups

AUC P value Lower bound Upper bound Cut-off point Sensitivity (%) Specificity (%)
NLR 0.632 0.002 0.555 0.710 2.01 62.2 62.3
MLR 0.579 0.060 0.494 0.665
PLR 0.567 0.109 0.483 0.652
NLPR 0.622 0.004 0.545 0.699 0.009 60.8 61.5
Sl 0.629 0.002 0.550 0.707 520.0 58.1 57.7
SIRI 0.626 0.003 0.548 0.705 1000.6 56.8 56.9

ROC: Receiver operating characteristic; AUC: Area under the curve; MDD: Major depressive disorder; SAD: Social anxiety disorder;
NLR: Neutrophil-to-lymphocyte ratio; MLR: Monocyte-to-lymphocyte ratio; PLR: Platelet-to-lymphocyte ratio; NLPR: Neutrophil-
to-lymphocyte platelet ratio; Sl: Systemic inflammation index; SIRI: Systemic inflammation response index.

The influence of early life experiences on the development
of both SAD and MDD is well documented. People begin social
interaction early in life, and the manifestation of anxiety and
avoidance could spiral into a vicious cycle of social skills regres-
sion, escalated anxiety, and diminished self-esteem [46]. Inter-
estingly, our results suggest that this relationship might be
bidirectional —SAD could also follow after depression. This is
particularly relevant in individuals whose social lives are dis-
rupted by a depressive episode, as the subsequent feelings of
guilt and worthlessness could potentially trigger the develop-
ment of SAD.

Our data showed a predominance of single or divorced
individuals within the SAD-MDD group, with a rate of
81.5%. This rate is significantly higher when compared to the
54.4% observed in the MDD-SAD group. This observation is
consistent with previous studies, which reported that SAD
patients often live alone are unmarried or divorced. The
potential influence of social support networks on hospital
admissions is a significant consideration in light of these
findings [47].

We found high mean scores for emotional neglect in our sam-
ple, with the MDD-SAD group exhibiting significantly higher
scores for both physical and emotional neglect. Additionally,
this group demonstrated an earlier onset age of SAD. These find-
ings suggest that emotional neglect and abuse are significant
factors contributing to the development of SAD, reinforcing
the findings of previous studies [48]. Within the context of
trauma, our study revealed that trauma sub-scores correlated
with anxiety levels, particularly in patients primarily diagnosed
with SAD. This correlation indicates that trauma-focused psy-
chotherapeutic approaches may hold promise for treating anx-
iety in patients with comorbidities.

Regarding the early onset of anxiety symptoms in the
MDD-SAD group, it is crucial to highlight that the initial
manifestations of SAD can be subtle and may sometimes
be easily overlooked or misconstrued, which could delay a
formal diagnosis until the appearance of more pronounced
depressive symptoms. Moreover, it was observed that upon
being introduced to the DSM-5 criteria for SAD, patients
could retrospectively identify earlier onset of social anxiety
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symptoms, albeit at a subclinical level. These revelations shed
light on a critical dimension of mental health diagnostics,
emphasizing the necessity to consider the dynamic interre-
lation of symptoms that evolve over time, sometimes in a
non-linear and overlapping manner, which adds a significant
layer of complexity in determining the primary disorder. Mov-
ing forward, it behooves researchers and clinicians alike to
adopt a more nuanced approach in diagnosing, perhaps incor-
porating a meticulous analysis of early life symptoms and
their progression to comprehend the multifaceted relationship
between SAD and MDD more fully.

In our study, the score for the difficulty identifying feel-
ings subscale was higher in the MDD group than in the SAD
group, as difficulty identifying feelings emerges as an important
predictor of psychopathology in patients with MDD [49-52].
On the other hand, there was a significant correlation between
depression levels and difficulty identifying feelings sub-scores
in both patient groups, the MDD-SAD group and the SAD-MDD
group.

Atypical depressive episodes were more prevalent in the
MDD-SAD group, echoing findings in existing literature [53].
Both SAD and atypical depression share features such as inter-
personal rejection sensitivity. This commonality might pro-
vide a possible explanation for the high prevalence of atypical
depressive episodes in this group.

Our study suggests a more pronounced remission of depres-
sive episodes in cases initially presenting with SAD and later
developing MDD, a phenomenon potentially indicative of “reac-
tive depression.” This nuanced interrelation raises pivotal
questions regarding the developmental sequence and interde-
pendence of these disorders. The findings underscore the neces-
sity for clinicians to identify SAD to forestall subsequent MDD
manifestations, paving the path for more effective therapeutic
interventions [54-57].

Central to our investigation’s findings is the noteworthy
elevation of inflammatory biomarkers in the MDD-SAD group.
Distinctly elevated levels of NLR, NLPR, SII, and SIRI were
discerned in this cohort relative to the SAD-MDD group.
Such findings amplify the discourse surrounding the intricate
relationship between inflammation and neuropsychiatric
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disorders. Chronic inflammation, as represented by these
biomarkers, is increasingly postulated to play a transformative
role in the pathophysiology of psychiatric conditions, particu-
larly MDD [31, 58, 59].

The pronounced presence of systemic inflammation within
the MDD-SAD cohort offers a compelling lens through which
to interpret the heightened severity and atypical manifes-
tations of their depressive symptoms. It is plausible that
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the inflammatory milieu might not just be a consequence,
but a driving force behind the observed heightened clinical
severity. Previous studies have highlighted the role of inflam-
mation in neuroplasticity, neurotransmitter metabolism,
and even the brain-gut axis, providing a framework for
understanding the biochemical foundations of psychiatric
symptomatology [27, 60].

Furthermore, the intricate interplay between social stres-
sors, such as emotional neglect or trauma, and the body’s
inflammatory response presents an area ripe for exploration.
Could early life adversities, which were prevalent in our
MDD-SAD group, serve as initial triggers, igniting the inflam-
matory cascade and subsequently setting the stage for psychi-
atric manifestations?

Given this landscape, it becomes paramount to consider
anti-inflammatory strategies as adjunctive therapies in the
holistic management of comorbid MDD and SAD. Tailoring
treatments to address not only the manifested psychological
symptoms but also the underlying inflammatory state might
usher in a paradigm shift in how we approach such complex
comorbidities, potentially improving both clinical outcomes
and patients’ quality of life. Given the frequent comorbid-
ity of depression and anxiety disorders, it is imperative that
this factor is taken into account during treatment planning.
Focusing on a single disorder could hinder overall treatment
success.

This study offers valuable real-life data by comparing the
clinical and sociodemographic characteristics of patients with
a primary diagnosis of MDD and a co-diagnosis of SAD to
those with a primary diagnosis of SAD and a co-diagnosis of
MDD. However, our research bears several limitations. Being
a single-center study, it encompasses a relatively small sample
size. Data collection was reliant on self-report questionnaires
and given that the study population comprised depressive
patients actively seeking treatment, depressive symptoms
might have been reported with heightened severity. This aspect
potentially limits the generalizability of our findings to patients
who are not undergoing treatment. Furthermore, due to the
inherent nature of their anxiety disorder, SAD patients may
not have fully conveyed their issues and experiences. It is also
important to note that the laboratory parameters were obtained
from patients who were not drug-naive, potentially influenc-
ing the biomarker levels. There was an absence of detailed
data on the chronicity and specific duration of the disorders in
the MDD-SAD and SAD-MDD groups. Given that the severity
and impact of both MDD and SAD can vary significantly over
time and can be influenced by the chronicity of the symptoms,
future studies should aim to incorporate this variable for a more
nuanced understanding. The modest significance in the differ-
ences of biomarker values identified in this study necessitates
a cautious interpretation of the results. Expanding the study
to include a larger sample size could potentially yield more
robust findings. The exclusion of a healthy control group to
benchmark these observations is a notable limitation. Future
endeavors in this research area should contemplate a design
inclusive of a control group comprised of healthy individuals
to facilitate a more comprehensive analysis and understanding
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of the biomarker variations in individuals with MDD-SAD and
SAD-MDD comorbidity. The discrepancy in the sample sizes
might have introduced a bias in the conducted comparative
and correlational analyses. Lastly, the cross-sectional design
of our study hinders the elucidation of causal relationships.
Future longitudinal studies, employing larger clinical samples,
promise to yield more comprehensive insights.

This study underscores several critical clinical implica-
tions. Foremost, given the earlier onset of SAD in patients
primarily diagnosed with MDD, it is imperative for health-
care providers to be proactive in assessing signs of SAD,
especially in younger patients diagnosed with MDD. The dis-
tinct over-representation of females in the MDD-SAD group
necessitates consideration for gender-sensitive therapeutic
approaches. This might involve tailored interventions specifi-
cally designed for women. Furthermore, the notable connection
between trauma sub-scores and anxiety levels, especially
in patients primarily diagnosed with SAD, points towards
the potential efficiency of trauma-focused psychotherapeutic
methods for treating anxiety in these patients. Additionally,
this study shines a light on the potential vulnerability of single
or divorced individuals, suggesting the pivotal role of a strong
social support system. The absence of such support might act
as a risk factor or it might potentially intensify the severity of
these disorders. This highlights the need for interventions that
either bolster social support or aid in coping with its absence.
Moreover, the prominence of atypical depressive episodes in
the MDD-SAD group signifies the necessity for clinicians to rec-
ognize and adeptly treat this subtype of depression, especially
when it coexists with SAD. Notably, the MDD-SAD group’s
elevated inflammatory biomarkers and frequent presentation
of atypical depressive episodes underscore the importance for
clinicians to be adept at identifying and managing this depres-
sion subtype, especially when it is concurrent with SAD. Such
elevated biomarkers signify a heightened inflammatory state,
suggesting a potential role of inflammation in exacerbating
symptoms or even as a contributing etiological factor. Over-
all, these findings advocate for a holistic approach in treating
patients with comorbid MDD and SAD, emphasizing the simul-
taneous management of both conditions for optimal patient
outcomes.

Conclusion

In conclusion, our findings shed light on the intricate rela-
tionship between SAD and MDD, emphasizing the early, per-
haps subthreshold onset of SAD symptoms in patients primarily
diagnosed with MDD. Despite the early onset of SAD symp-
toms, many patients initially seek help for depressive symp-
toms, underscoring the pivotal role of early SAD diagnosis
and treatment in effectively managing such comorbidities and
potentially averting more severe depressive episodes. The man-
ifestation of more severe and atypical depressive symptoms, a
pronounced history of trauma, and a higher ratio of females
in the MDD-SAD group corroborate the complexity of these
intertwined conditions. Furthermore, the study suggests a
potential involvement of elevated inflammatory biomarkers in
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the pathophysiology of these comorbid disorders, encouraging
a deeper exploration of the underlying mechanisms in future
research. As we move forward, it becomes imperative to deci-
pher the temporal dynamics between SAD and MDD with a
keen focus on gender-specific presentations and the role of
trauma, all while adhering to the DSM-5 diagnostic criteria
to foster nuanced understandings and enhanced therapeutic
approaches.
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