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Abstract

This study examines novel concepts of comorbidity in patients with chronic vulvar discomfort using data from the DATRIV
(Diagnostic Accuracy of Three Rings Vulvoscopy) study, which involved 328 participants categorized into four groups:
asymptomatic individuals with normal or impaired vulvar skin and patients with chronic vulvar discomfort, classified as either
vulvodynia or vulvar dermatosis. Clinical data were collected through a structured questionnaire and analyzed using statistical
software, including StatSoft (Dell, Austin, TX, USA), Statistica 12 (TIBCO®, Palo Alto, CA, USA), and SPSS 20 (IBM,
Armonk, NY, USA). The study received approval from the Institutional Review Board of Polyclinic Harni, and all participants
provided written informed consent. The findings reveal significantly higher comorbidity rates in patients with chronic vulvar
discomfort compared to other groups (p = 0.0000). A substantial percentage of asymptomatic participants with both normal
(63.4%) and impaired (70.7%) vulvar skin also reported comorbid conditions. Analysis of comorbidity curves revealed distinct
patterns of symptom progression, with a gradual increase in frequency from asymptomatic individuals to patients with
vulvodynia, followed by a decline in vulvar dermatosis cases. These patterns highlight the central role of autonomic nervous
system (ANS) dysfunction, where sympathetic hyperactivity and parasympathetic depression contribute to separate comorbidity
chains. These dysfunctions may act independently or concurrently, leading to various health issues. The elevated comorbidity
rates and overlapping symptomatology suggest complex pathophysiology driven by ANS dysregulation. Further research on
comorbidity clusters may unveil new therapeutic targets and guide the development of multifaceted treatment strategies.
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1. Introduction

Chronic discomfort in the vulva represents a multifaceted
challenge in a perplexing scenario. It persists for more than
three months despite extensive investigations that reveal no or
minimal organic abnormalities, with a significant impact on
the physical and psychological well-being of women [1-3].

It encompasses persistent vulvar discomfort, often referred
to as vulvar pain, categorized into primary idiopathic pain
with no apparent cause and secondary vulvar pain arising
from specific conditions such as vulvar dermatoses [4, 5].
Vulvodynia is classified as primary idiopathic pain lasting at
least three months, presenting without a clear cause and
potentially coinciding with other conditions [6-13].

Comorbidity refers to the simultaneous presence of two or
more medical conditions in an individual over their lifetime
[14]. Comorbidity patterns describe the occurrence and rela-
tionships between multiple medical conditions within indi-
viduals or populations. Key concepts within a comorbidity
network include comorbidity clusters and chains [15, 16].

Comorbidity clusters are groups of diseases or conditions
that tend to occur together more frequently than would be
expected by chance. These clusters can reveal patterns and
relationships between health conditions [17, 18].

Comorbidity chains refer to causal sequences or pathways
through which one condition leads to another over time. This
concept focuses on the temporal progression and causal rela-
tionships between conditions [17, 18].

Recognizing comorbidity clusters and chains allows
healthcare providers to offer more personalized and effective
treatment plans. Healthcare systems can allocate resources
more efficiently by understanding which comorbidities
commonly occur together and prioritizing interventions for
these clusters. Identifying these patterns can inform public
health policies and research priorities, leading to bet-
ter-targeted health initiatives and funding.

The interactions between multiple comorbid conditions can
be highly complex, requiring sophisticated analytical methods
and interdisciplinary approaches to understand fully. Comor-
bidity patterns vary widely among different populations,

influenced by age, gender, ethnicity, and socioeconomic status.

Understanding comorbidity patterns is crucial for improving
patient outcomes, optimizing healthcare delivery, and en-
hancing the quality of life for individuals with multiple health
conditions [17, 18].

Research indicates a significant prevalence of comorbidi-
ties among patients experiencing chronic vulvar discomfort
[19-22].

Chronic vulvar discomfort often intertwines or coexists with
other forms of functional pain, such as fibromyalgia, irritable
bowel syndrome (IBS), urinary dysfunction, and temporo-
mandibular joint disorder (TMJD), suggesting common un-
derlying mechanisms [23-28]. Psychological disorders, partic-
ularly anxiety and depression, are common, mainly stemming
from the distress associated with chronic pain [29-31]. Sexual
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dysfunction, encompassing reduced desire, arousal difficulties,
and dyspareunia, is also widespread [32, 33].

Additionally, autoimmune disorders such as systemic lupus
erythematosus (SLE) and Sj&gren's syndrome may correlate
with chronic vulvar discomfort, indicating potential involve-
ment of the immune system [34, 35]. Other gynecological
issues, including endometriosis and pelvic floor dysfunction,
can also coincide with chronic vulvar pain, emphasizing the
contribution of multiple overlapping factors to vulvar discom-
fort and highlighting its complex nature [36, 37].

Pathophysiological parallels between chronic vulvar pain and
other forms of chronic functional pain indicate shared similarities
in etiology, encompassing infectious, autoimmune, and sympa-
thetic dysregulation mechanisms [3]. The cascade of changes
resulting in chronic vulvar pain begins with an initial nociceptive
factor that induces local secretion of algogenic substances, acti-
vates afferent nociceptive fibers, and triggers neurogenic in-
flammation. The outcome is intense spinal cord stimulation,
leading to a lowered pain threshold, increased neuronal excita-
bility, and expansion of receptor fields beyond the affected organ,
characteristic of sensitization [3].

The nuanced interplay between the autonomic nervous
system (ANS) and comorbidities underscores the complex
aspects of vulvar discomfort endurance. Imbalances in any
section of the ANS - sympathetic (SNS), parasympathetic
(PNS), and enteric nervous system (ENS), can contribute to
the development of coexisting conditions or be influenced by
them [38-41]. Generally, the SNS and PNS have opposing
effects, with the SNS defined by "fight or flight" responses
and associated with stress. At the same time, the PNS regu-
lates rest, digestion, diuresis, and excretion, which are linked
to "peace” [40]. The ENS works with the PNS and SNS to
control digestion. The ability to adapt to environmental
stressors is severely compromised by autonomic failure [40].

Key considerations include recognizing a complex rela-
tionship, identifying common underlying mechanisms, un-
derstanding the burden of additional symptoms, and ad-
dressing treatment challenges [41]. The ANS plays a signifi-
cant role in regulating physiological functions and maintain-
ing homeostasis [42, 43]. Imbalances within its components
can contribute to specific health conditions, while comorbid-
ities can also affect ANS function, indicating a reciprocal
relationship [44]. Specific health conditions and autonomic
imbalances may share common mechanisms or risk factors,
making ANS imbalance a common pathway linking these
comorbidities [45, 46].

Consequently, ANS dysregulation may be involved in the
onset or exacerbation of chronic vulvar discomfort and related
conditions [42, 43]. Understanding the interactions and im-
pacts of the ANS on the spectrum of comorbidities and vice
versa is crucial [44]. Comorbidities involving autonomic
dysfunction can exacerbate symptom burden. Furthermore,
comorbidities and ANS imbalances can complicate treatment,
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as managing one condition may directly or indirectly affect
ANS function, impacting other conditions (Figure 1).
Therefore, personalized, coordinated treatment plans are often
necessary to address specific health issues and ANS imbal-
ances [46, 47].

Understanding the connections between ANS dysfunction,
termed "autonomic dysfunction” or "dysautonomia,” and
comorbidities offers insights into disease development,
symptomatology, and potential treatments [41]. Prolonged
sympathetic hyperactivity can contribute to hypertension,
cardiovascular diseases, metabolic disorders, and immune
system dysregulation, influenced by the release of stress
hormones, increased heart rate, vasoconstriction, and altered
immune responses [46-48]. Reduced parasympathetic control
of the gastrointestinal tract can lead to digestive disorders
such as gastroesophageal reflux disease (GERD), irritable
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bowel syndrome (IBS), or functional dyspepsia [49, 50].

In gynecology, ANS dysfunction and imbalance can have
specific implications. Dysautonomia or ANS neuropathy may
manifest as irregular menstrual cycles, abnormal uterine
bleeding, or dyspareunia [51]. Autonomic imbalance may also
contribute to conditions such as polycystic ovary syndrome
(PCOS), endometriosis, or pelvic pain disorders, affecting
hormonal regulation, blood flow, and pain perception in the
pelvic area [52, 53].

The primary goal of this study was to identify the comor-
bidity network and examine the causal connection between
the autonomic nervous system (ANS) and its components
(SNS/PNS) with the emergence of comorbid clusters and
chains in patients with vulvar discomfort and a control group
without such complaints. This investigation involved partic-
ipants in the DATRIV study [54, 55].
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Figure 1. Overview of hyper- and hypofunction symptoms of the parasympathetic (PNS) and sympathetic division (SNS) of the autonomic

nervous system (ANS).

2. Methods

2.1. Study Design

The DATRIV study (Diagnostic Accuracy of Three Rings
Vulvoscopy) was initiated to refine the diagnosis and treat-
ment of vulvar discomfort [54, 55], focusing on utilizing
Three Rings Vulvoscopy (TRIV). The study also aimed to
establish standardized outcome measures for vulvoscopy.

Lesions observed during the study were categorized based
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on established principles [56, 57]. Dermatological lesions
displaying secondary morphological characteristics were
termed "specific lesions.” Their locations were meticulously
documented concerning the three vulvar rings.

The study participants were divided into four groups using
patient history, ISSVD Vulvodynia Pattern Questionnaire
responses, and clinical assessments. Asymptomatic individu-
als were further classified into those with a "normal vulva"
and those with "impaired vulvar skin," while patients expe-
riencing chronic vulvar discomfort were subdivided into
primary vulvar pain/vulvodynia and secondary discomfort
attributed to vulvar dermatosis.
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Regardless of observed vulvar lesions, vulvodynia was
diagnosed following Friedrich's criteria and recent recom-
mendations [6-13]. Diagnosing vulvar dermatosis involved
identifying specific dermatological lesions with secondary
morphological manifestations and assessing the presence and
distribution of nonspecific lesions across the three vulvar
rings.

Conducted at the Polyclinic Harni in Zagreb, Croatia, be-
tween December 1, 2011, and December 31, 2016, the study
encompassed both symptomatic and asymptomatic patients.
Certain vulvar conditions, incomplete medical records, and
protocol deviations were exclusion criteria.

All participant groups underwent TRIV and vulvar biopsy
with histopathology, with biopsies being routine for symp-
tomatic patients and asymptomatic individuals selected from
those scheduled for labiaplasty.

2.2. Data Analysis

The data analysis methodology in this study was tailored to
the characteristics and distribution of the variables under
investigation.

For qualitative variables, such as different categories or
groups, we utilized the chi-squared test with Yates correction or
Fisher's exact test with smaller sample sizes. When comparing
two percentages, the t-test for proportions was employed.

Quantitative variables exhibiting a normal distribution
were analyzed by calculating the arithmetic mean and stand-
ard deviation. Variance analysis (ANOVA) was conducted to
compare means across multiple groups. Post hoc Tukey HSD
tests were performed in instances of significant differences to
identify specific group variations. The t-test was applied to
compare the two groups.

In cases where quantitative variables did not follow a
normal distribution, nonparametric tests were used. The
Kruskal-Wallis ANOVA assessed differences among several
groups, while the Mann-Whitney U test compared differences
between two groups.

All statistical analyses were conducted using the Statistical
Package 12.0 on a personal computer (PC).

2.3. Ethical Approval

Participants were explicitly informed about the voluntary

nature of their study participation and allowed to decline the
questionnaire if they wished. Written informed consent was
obtained for patients undergoing vulvoscopy and vulvar
biopsy. That ensured they thoroughly understood the proce-
dures, potential risks, benefits, and voluntary participation
agreement.

Ethical clearance was obtained from the Institutional Re-
view Board of Polyclinic Harni, indicated by the Ethical
Approval Number (20111201001). That demonstrates com-
pliance with ethical standards and directives from the review
board.

The DATRIV study was registered on ClinicalTrials.gov
under the identifier NCT02732145. This registration enhances
transparency by disseminating the study's objectives, design,
and outcomes to the research community and the public.

These ethical measures underscore the study's dedication to
ethical protocols and protecting participant rights. Adherence to
informed consent and voluntary participation is essential in
research, while ethical approval and study registration uphold
these principles and enhance research transparency.

3. Results

3.1. General Distribution of Comorbidities
According to Groups of Patients from the
DATRIV Study

The research findings indicate that patients with chronic
vulvar discomfort, including vulvodynia (96.3%) and vulvar
dermatosis (91.5%), exhibit significantly higher rates of
comorbidities and additional symptoms compared to other
groups, with p-values of 0.0000. Notably, a substantial portion
of patients with both normal (63.4%) and impaired (70.7%)
vulvar skin also experience these conditions (Tables 1 and 2).

Lumbar pain (17.1%) and recurrent headache (15.8%) were
observed in a significant percentage of asymptomatic women,
with an increased prevalence in those with impaired vulvar
skin (29.3% and 20.7%, respectively). The highest prevalence
was noted in women with vulvodynia (48.8% and 25.6%,
respectively), followed by a slight decrease, though lumbar
pain remains significantly prevalent in women with vulvar
dermatosis (41.5% and 17.1%, respectively).

Table 1. The frequency of specific comorbidities/symptoms and associated diseases in four groups of patients in the DATRIV study was de-

termined according to the ISSVD questionnaire.

Comorbidities Age (years/mean) ML

Impaired vulvar skin

Vulvodynia N=82  Vulvar dermatosis

N=82 (34.2) N=82 (34.4) (34.2) N=82 (51.0)
Additional symptoms or diseases 52 (63.4%) 58 (70.7%) 79 (96.3%)** 75 (91.5%)**
Hypertension 2 (2.4%) 0 (0.0%) 2 (2.4%) 22 (26.8%)**
Angina pectoris 0 (0.0%) 0 (0.0%) 0 (0.0%) 2 (2.4%)
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Comorbidities Age (years/mean) eI

Impaired vulvar skin

Vulvodynia N=82  Vulvar dermatosis

N=82 (34.2) N=82 (34.4) (34.2) N=82 (51.0)
Weight loss /unintended 7 (8.5%) 1(1.2%) 6 (7.3%) 4 (4.9%)
Recurrent headache 13 (15.8%) 17 (20.7%) 21 (25.6%) 14 (17.1%)
Lumbar pain 14 (17.1%) 24 (29.3%) 40 (48.8%)** 34 (41.5%)**
Endometriosis 1(1.2%) 4 (4.9%) 6 (7.3%) 4 (4.9%)
Dysmenorrhea/Dysuria /Dyspareunia 0 (0.0%) 1(1.2%) 7 (8.5%)* 1(1.2%)

*=p<0.05; **=p<0.001; DATRIV=Diagnostic Accuracy of Three Rings Vulvoscopy; ISSVD= International Society for Study of Vulvovaginal

Diseases

In the absence of apparent patterns, other pelvic pain syn-
dromes and conditions such as endometriosis (7.3%) and a
significantly more frequent triad of dysmenorrhea,
dyspareunia, and dysuria (8.5%; p<.05) were reported far
more frequently in patients with vulvodynia. Additionally,
patients with vulvar dermatosis exhibited significantly higher
rates of hypertension (26.8%).

The study revealed that patients with chronic vulvar dis-
comfort showed a significantly higher prevalence of chronic
fatigue, fibromyalgia, energy loss, and pelvic pain compared
to asymptomatic groups (Table 2).

In a manner analogous to lumbar pain and headache,
chronic fatigue, fibromyalgia, energy loss, and pelvic pain

exhibited a consistent pattern of increased prevalence, which
was observed to begin in the cohort of women with normal
vulva, progress through those with impaired vulvar skin, and
reach its peak among women diagnosed with vulvodynia.
Patients presenting with vulvar dermatosis demonstrated a
lower prevalence of these symptoms compared to those with
vulvodynia; however, their prevalence remained significantly
elevated compared to asymptomatic individuals (p<.001).
Pelvic pain as a self-limiting symptom was notably more
prevalent in women with vulvodynia, affecting 34.1% of this
group, compared to those with vulvar dermatosis. Conversely,
sleep disturbances were more commonly reported among
patients with vulvar dermatosis, with a prevalence of 42.7%.

Table 2. The frequency of specific comorbidities/symptoms and associated diseases in four groups of patients in the DATRIV study was de-

termined according to the ISSVD questionnaire.

Comorbidities Normal vulva (N=82)

Chronic fatigue 4 (4.9%) 10 (12.2%)
Fibromyalgia 3(3.7%) 13 (15.8%)
Energy loss 11 (13.4%) 22 (26.8%)
Pelvic pain 2 (2.4%) 7 (8.5%)

Sleep disturbances 9 (11.0%) 14 (17.1%)

Hi-square test
p=0.05
p=0.05

Sleep disturbances

Pelvic pain

Impaired vulvar skin (N=82)

Vulvodynia (N=82)  Vulvar dermatosis (N=82)

28 (34.1%)**
31 (37.8%)**
50 (61.0%)**
28 (34.19%)**
23 (28.1%)

23 (28.0%)
28 (34.1%)*

25 (30.5%)**
23 (28.0%)**
43 (52.4%)**
17 (20.7%)**
35 (42.7%)**

35 (42.7%)*
17 (20.7%)

*=p<0.05; **=p<0.001; DATRIV=Diagnostic Accuracy of Three Rings Vulvoscopy; ISSVD= International Society for Study of Vulvovaginal

Diseases

Conditions associated with immune system dysregulation,
such as recurrent sinusitis and abnormal PAP smears (Table 3),
were more frequently observed in patients with impaired
vulvar skin (31.7% and 23.2%, respectively) and vulvodynia
(28.1% and 30.5%, respectively).
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The incidence of abnormal PAP tests and genital warts ex-
hibited a pattern of increasing prevalence in the following
sequence: normal vulva, impaired vulvar skin, and vulvody-
nia. In contrast, recurrent sinusitis and conization were more
prevalent among patients with impaired vulvar skin.
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Table 3. The frequency of specific comorbidities/symptoms and diseases related to immune system dysregulation in four groups of patients in
the DATRIV study was determined according to the ISSVD questionnaire.

Impaired vulvar skin Vulvar dermatosis

Immune system dysregulation  Normal vulva (N=82) Vulvodynia (N=82)

(N=82) (N=82)
Genital herpes 2 (2.4%) 1(1.2%) 2 (2.4%) 2 (2.4%)
Drug allergy 9 (11.0%) 8 (9.8%) 15 (18.3%) 8 (9.8%)

Recurrent sinusitis 10 (12.2%) 26 (31.7%)* 23 (28.1%)* 15 (18.3%)

Abnormal PAP smear 8 (9.8%) 19 (23.2%)* 25 (30.5%)* 10 (12.2%)
Genital warts 1(1.2%) 3(3.7%) 6 (7.3%) 3(3.7%)
Conization/LETZ 4 (4.9%) 11 (13.4%) 10 (12.2%) 7 (8.5%)
Genital herpes 2 (2.4%) 1(1.2%) 2 (2.4%) 2 (2.4%)
Drug allergy 9 (11.0%) 8 (9.8%) 15 (18.3%) 8 (9.8%)

*=p<0.05; **=p<0.001; DATRIV=Diagnostic Accuracy of Three Rings Vulvoscopy; ISSVD= International Society for Study of Vulvovaginal

Diseases

Urinary tract issues were prevalent across all patient groups,
with a notably higher incidence among those experiencing
chronic vulvar discomfort (Table 4).

36.6% of patients with a normal vulva reported urinary tract
symptoms. The most frequent complaints, in descending order,
included nocturia (30.5%), urinary incontinence (19.5%), ur-
gency (13.4%), dysuria (8.5%), and difficulties initiating urina-
tion (2.4%).

Among asymptomatic individuals with nonspecific vulvo-
scopic lesions, periodic urinary complaints were also common.
Nocturia affected 24.4%, urgency 13.4%, urinary inconti-
nence 12.2%, dysuria 8.5%, and difficulties initiating urina-
tion 1.2%.

In the vulvodynia group, 48.8% reported periodic or fre-
quent urinary problems. Nocturia affected 48.8% (with 11.0%
experiencing it often), dysuria 43.9% (12.2% frequently),
urgency 29.3% (2.1% usually), incontinence 23.2% (2.4%
often), recurrent cystitis 18.3%, and difficulties initiating
urination 14.6%.

In 68.3% of cases, patients with vulvar dermatosis reported
periodic or frequent urinary problems. Nocturia affected 68.3%
(36.6% often), dysuria 40.2% (8.5% frequently), urgency
29.3% (11.0% usually), incontinence 39.0% (13.4% often),
recurrent cystitis 12.2%, and difficulties initiating urination
11.0%.

Table 4. The frequency of specific comorbidities/symptoms and diseases related to urinary tract dysfunction in four groups of patients in the

DATRIV study was determined according to the ISSVD questionnaire.

Comorbidities Normal vulva (N=82)

Urinary or bowel dysfunction 54 (65.9%)

Urinary disorders 30 (36.6%)

Impaired vulvar
skin (N=82)

47 (57.3%)
22 (26.8%)

Vulvar dermatosis

Vulvodynia (N=82) (N=82)

74 (90.29%)** 72 (87.8%)**

40 (48.8%) 56 (68.3%)**

Dysuria 7 (8.5%) 7 (8.5%) 36 (43.9%)** 33 (40.2%)**
Periodical (SNS) 7 (8.5%) 7 (8.5%) 26 (31.7%) 26 (31.7%)
Frequent (PNS) 0 (0.0%) 0 (0.0%) 10 (12.2%) 7 (8.5%)

Urinary incontinence 16 (19.5%) 11 (13.4%) 19 (23.2%) 32 (39.0%)**
Periodical (SNS) 16 (19.5%) 10 (12.2%) 17 (20.7%) 21 (25.6%)
Frequent (PNS) 0 (0.0%) 1 (1.2%) 2 (2.4%) 11 (13.4%)**

Difficulties at starting voiding 2 (2.4%) 1(1.2%) 12 (14.6%)* 9 (11.0%)*
Periodical (SNS) 2 (2.4%) 0 (0.0%) 11 (13.4%)* 7 (8.5%)*
Frequent (PNS) 0 (0.0%) 1 (1.2%) 1 (1.2%) 2 (2.4%)
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Comorbidities Normal vulva (N=82)

Impaired vulvar

Vulvodynia (N=82) Vulvar dermatosis

skin (N=82) (N=82)
Urgency 11 (13.4%) 11 (13.4%) 24 (29.3%)* 24 (29.3%)*
Periodical (SNS) 11 (13.4%) 11 (13.4%) 22 (26.8%) 15 (18.3%)
Frequent (PNS) 0 (0.0%) 0 (0.0%) 2 (2.1%) 9 (11.0%)**
Nocturia 30 (36.6%) 22 (26.8%) 40 (48.8%) 56 (68.3%)**
Periodical (SNS) 25 (30.5%) 20 (24.4%) 31 (37.8%) 30 (36.6%)
Frequent (PNS) 5 (6.1%) 2 (2.4%) 9 (11.0%) 26 (31.79%)**
Recurrent cystitis 8 (9.8%) 4 (4.9%) 15 (18.3%) 10 (12.2%)

*=p<0.05; **=p<0.001; DATRIV=Diagnostic Accuracy of Three Rings Vulvoscopy; ISSVD= International Society for Study of VVulvovaginal

Diseases

Bowel dysfunction was notably prevalent among patients
with chronic vulvar discomfort, with incidences of 32.8% in
those with vulvodynia and 24.4% in those with vulvar der-
matosis, following the previously described pattern (Table 5).

Constipation was significantly more prevalent in sympto-
matic patients, with no significant differences in periodicity
among the different groups. The frequency of constipation
followed the previously described pattern of increasing inci-
dence: normal vulva (14.6%), impaired vulvar skin (19.5%),

and vulvodynia (32.9%). There was a slight decrease in the
incidence of constipation in the vulvar dermatosis group
(24.4%) compared to those with vulvodynia.

The only two exceptions to the comorbidity incidence
pattern were observed in the cases of diarrhea and irritable
colon. The incidence of these conditions increased across all
four examined groups, with the highest incidence occurring in
the group of women with vulvar dermatosis. This elevated
incidence was evident in periodic and frequent disease forms.

Table 5. The frequency of specific comorbidities/symptoms and diseases related to bowel dysfunction in four groups of patients in the DATRIV

study was determined according to the ISSVD questionnaire.

Comorbidities Normal vulva (N=82)

Bowel dysfunction 12 (14.6%) 16 (19.5%)

Constipation 12 (14.6%) 16 (19.5%)

Periodical 9 (11.0%) 13 (15.8%)
Frequent 3 (3.7%) 3 (3.7%)
Diarrhea 3 (3.7%) 2 (2.4%)
Periodical (SNS) 3 (3.7%) 1(1.2%)
Frequent (PNS) 0 (0.0%) 1(1.2%)
Irritable colon 0 (0.0%) 2 (2.1%)

Impaired vulvar skin (N=82)

Vulvar dermatosis

Vulvodynia (N=82) (N=82)

20 (24.4%)*
20 (24.4%)*

27 (32.9%)*
27 (32.9%)*

20 (24.4%) 14 (17.1%)
7 (8.5%) 6 (7.3%)
9 (11.0%)* 12 (14.6%)*

7 (8.5%)* 10 (12.2%)*
2 (2.1%) 2 (2.4%)
7 (8.5%)* 9 (11.0%)*

*=p<0.05; **=p<0.001; DATRIV=Diagnostic Accuracy of Three Rings Vulvoscopy; ISSVD= International Society for Study of Vulvovaginal

Diseases

3.2. Distribution of Comorbidities According to
ANS Dysfunction

Figures 2 to 5 illustrate the prevalence of comorbid symp-
toms and conditions in distinct groups of subjects, categorized
based on dysautonomia affecting the sympathetic, parasympa-
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thetic, or both divisions of the autonomic nervous system.

3.2.1. Sympathetic Nervous System Hyperactivity

An analysis of the current literature identified symptoms
and conditions caused by SNS hyperactivity, the frequency of
which is depicted for the examined groups in Figure 2. The
common feature of almost all these comorbidities was a
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continuous increase in their frequency from the group with
normal vulva through to those with impaired vulvar skin,
reaching a peak in patients with vulvodynia and, most often, a
sudden drop in incidence in the group of patients with vulvar
dermatosis. Exceptions to this pattern were hypertension and
sleep disturbances, which showed maximum frequency in
patients with vulvar dermatosis.

Sympathetic nervous system

Figure 2. Comorbidities driven by hyperactivity of the sympathetic
nervous system.

3.2.2. Parasympathetic Nervous System Depression

Parasympathetic nervous system

Figure 3. Comorbidities connected with depression of the para-
sympathetic nervous system.
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According to recent literature, Figure 3 displays the inci-
dence of comorbidities caused by PNS depression in the
examined groups. The shared characteristic of most of these
comorbidities (seven out of nine) was a successive increase in
their frequency from the group with normal vulva to those
with impaired vulvar skin, peaking in patients with vulvody-
nia, and then often showing a sharp decline in incidence in the
group of patients with vulvar dermatosis. Exceptions to this
pattern were hypertension and sleep disturbances, which
exhibited maximum frequency in patients with vulvar der-
matosis.

3.2.3. Combined SNS Hyperactivity and PNS
Depression

Sympathetic and parasympathetic
nervous system

.50

=irritable colon
Diarrhea

=Recurrent sinusitis
~Urgency

~Fibromyalgia

=Lumbar pain

Vulvar
Dermatosis

Normal vulva

Impaired
vulvar skin

Vulvodynia

Figure 4. Comorbidities linked to the combined effects of hyperac-
tive sympathetic nervous system and depressed parasympathetic
nervous system.

Figure 4 shows comorbidities associated with the com-
bined action of a hyperactive SNS and a depressed PNS. The
most common shape of the comorbidity curves observed (in
four out of eight) was represented by a gradual increase in
incidence among the examined groups, reaching a peak in
patients with vulvodynia, followed by a decrease in subjects
with vulvar dermatosis. This pattern was observed in lumbar
pain (49%), fibromyalgia (38%), pelvic pain (34%), and
bowel disease (33%), with the percentages indicating the
occurrence of these conditions in women with vulvodynia.
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A second type of curve was noted for urgency, which oc-
curred with equal frequency in both subgroups of asympto-
matic women (13%) and again with equal frequency of 29%
in both groups of patients with chronic vulvar discomfort.
Two comorbid conditions (diarrhea and irritable colon) ex-
hibited maximum frequency in patients with vulvar dermato-
sis (15% and 11%, respectively). In the case of recurrent
sinusitis, the pattern deviated entirely from those described
above, showing an increase in frequency among asympto-
matic women, a decrease in patients with vulvodynia, and a
further reduction in those with vulvar dermatosis.

3.2.4. Vulvar Dermatosis Group
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Figure 5. Comorbidities with the highest prevalence in the group of
vulvar dermatosis.

In the vulvar dermatosis group, the comorbidity network
with the highest prevalence encompasses several conditions
(Figure 5). The most notable feature of all curves is the con-
tinuous increase in the frequency of comorbidities between
patients with vulvodynia and vulvar dermatosis. Nocturia was
reported by 68% of respondents, while sleep disorders and
urinary incontinence were present in 43% and 39% of patients
with vulvar dermatosis, respectively.

A critical characteristic of the prevalence curves for di-
arrhea, urinary incontinence, and nocturia (three out of five)
is the disruption of the otherwise continuous increase and
decrease in the frequency of these conditions among
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asymptomatic patients with nonspecific changes on the
vulva.

4. Discussion

The high prevalence of comorbidities, defined as the co-
existence of two or more medical conditions in a patient,
highlights the complexity of chronic vulvar discomfort. Un-
derstanding the patterns and distribution of these comorbidi-
ties is crucial for clinicians to tailor comprehensive treatment
plans. Traditional approaches to comorbidity analysis often
focus on two-dimensional models, overlooking the body’s
third dimension—its volumetric fluid composition. Human
body fluids, which vary by age, gender, and body composition,
serve as the medium for all biochemical processes. This
volumetric dimension, particularly its role in facilitating
intracellular and intercellular exchanges, adds a critical layer
to the analysis of comorbidity networks.

This study expands the analysis of comorbidities by in-
corporating concepts of comorbidity clusters and networks
[15, 16], focusing on the interplay between the autonomic
nervous system (ANS) and various health conditions. The
findings confirm previous research by identifying key
comorbidities such as chronic fatigue, fibromyalgia, pelvic
pain, dyspareunia, urinary incontinence, and nocturia [14-37].
The results show significantly higher rates of comorbidities in
patients with chronic vulvar discomfort (p = 0.0000). Addi-
tionally, a high percentage of asymptomatic patients reported
comorbid conditions, underscoring the importance of pre-
ventive measures like proper vulvar hygiene for all women,
irrespective of symptoms [9, 58].

The results reveal significantly higher rates of
comorbidities in patients with chronic vulvar discomfort, such
as vulvodynia and vulvar dermatosis, compared to other
groups, with p-values of 0.0000. A large proportion of patients
with both normal (63.4%) and impaired (70.7%) vulvar skin
also experience these conditions. The high prevalence of
comorbidities in asymptomatic patients, including those with
no visible vulvar changes, underscores the importance of
preventive measures, particularly proper vulvar hygiene, for
all women, regardless of the presence of nonspecific changes.
Vulvar care guidelines emphasize "gentle care of the vulva,”
recommending avoiding irritants and using adequate
lubrication [9]. Previous research has shown that adherence to
these guidelines can reduce the severity of symptoms such as
dyspareunia, postcoital burning, vulvar burning, itching, and
pain [58].

Recommended vulvar care measures include wearing cot-
ton underwear during the day and none at night, avoiding
vulvar irritants such as perfumes, dyed toiletries, shampoos,
detergents, and vaginal douches, and using mild soap, ensur-
ing none is applied directly to the vulva. The vulva should be
cleaned gently with water and patted dry. After cleansing, an
emollient free of preservatives, such as vegetable oil or plain
petrolatum, can help retain moisture and improve barrier
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function. If menstrual pads cause irritation, cotton pads may
be beneficial. Adequate lubrication during intercourse is also
advised. Additionally, rinsing and patting the vulva dry after
urination may be helpful, while the use of hair dryers should
be avoided [9, 59].

This observed arrangement and pattern of comorbidities
suggest that these conditions constitute a distinct comorbidity
cluster associated with chronic vulvar discomfort. In this
study, asymptomatic patients with normal vulva served as the
control group. A comorbidity cluster refers to the
co-occurrence of multiple chronic conditions in a single
patient, with interrelated or interconnected pathways that
reflect shared risk factors, pathophysiological mechanisms, or
genetic predispositions.

Identifying comorbidity clusters can reveal common bio-
logical, environmental, or lifestyle factors contributing to
multiple conditions' development and progression. This in-
sight is crucial for understanding the underlying mechanisms
linking different diseases and advancing targeted therapies'
development.

Initial comorbidities from this cluster appear at a high
frequency in asymptomatic patients with a normal vulva.
These include sleep disturbances (11%), drug allergies (11%),
recurrent sinusitis (12.2%), urgency (13.4%), energy loss
(13.4%), constipation (14.6%), headache (15.8%), lumbar
pain (17.1%), urinary incontinence (19.5%), and nocturia
(36.6%) (Tables 1-5). While these symptoms may seem minor
and not indicative of a specific disease, they could represent
the initial manifestations of chronic vulvar discomfort. This
hypothesis is further supported by the behavior of the
comorbidity curves (Figures 1-5).

Notably, specific conditions, such as immune dysregulation
manifesting in abnormal PAP smear results and genital warts
(Table 3), were more common in vulvodynia patients. In
contrast, conditions like recurrent sinusitis and conization
were more prevalent among those with impaired vulvar skin.
Identifying comorbidity clusters provides valuable insight
into shared pathophysiological mechanisms, offering poten-
tial avenues for targeted interventions.

Pelvic pain was notably more common in women with
vulvodynia, affecting 34.1% of this group, compared to those
with vulvar dermatosis. Other pelvic pain syndromes, in-
cluding endometriosis (7.3%) and the triad of dysmenorrhea,
dyspareunia, and dysuria (8.5%; p<.05), were significantly
more frequent in patients with vulvodynia. The 20-year age
difference between patient cohorts with chronic vulvar dis-
comfort may explain the significantly higher rate of hyper-
tension (26.8%) observed in the vulvar dermatosis group.

Urinary and bowel dysfunctions were prevalent in patients
with chronic vulvar discomfort (Table 4), particularly nocturia
and constipation, suggesting a potential link with ANS dys-
function. Sympathetic hyperactivity and parasympathetic
depression, as observed in these patients, may underpin the
development of these comorbidity networks [35-36]. The
analysis of comorbidity curves further emphasizes the distinct
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patterns of symptom escalation across patient groups, partic-
ularly in those with vulvodynia and vulvar dermatosis.

A substantial number of patients with a normal vulva
(36.6%) reported urinary symptoms, with nocturia (30.5%),
urinary incontinence (19.5%), and urgency (13.4%) being the
most frequent complaints. Among asymptomatic patients with
impaired vulvar skin, urinary symptoms were also common
but occurred at a lower rate compared to the normal vulva
group. This trend, unique to these urinary complaints, appears
across both groups.

The deviation in urinary symptoms may be attributed to
deeper physiological mechanisms, particularly the complex
interaction between the autonomic nervous system (ANS) and
various health conditions [35, 36]. These mechanisms could
involve increased parasympathetic depression or decreased
sympathetic hyperactivity between the time the vulva is
normal and the appearance of nonspecific lesions.

A second deviation was noted in the prevalence of urinary
incontinence (39.0%) and irritable bowel syndrome (11.0%),
which were significantly higher in patients with vulvar der-
matosis than in those with vulvodynia (23.2% and 8.5%,
respectively). Urgency symptoms (29.3%) remained con-
sistent across both groups.

Bowel dysfunction was prevalent among patients with
chronic vulvar discomfort, affecting 32.8% of those with
vulvodynia and 24.4% of those with vulvar dermatosis. Ex-
ceptions to the comorbidity pattern included diarrhea and
irritable bowel syndrome, whose incidence increased across
all four patient groups, with the highest rates observed in
women with vulvar dermatosis (Table 5). These findings align
with current research highlighting the intricate relationship
between ANS dysfunction and various health conditions
[38-42]. Sympathetic hyperactivity has been linked to hy-
pertension, cardiovascular diseases, and immune system
dysregulation [43, 46-48].

Analysis of comorbidity curves in study participants un-
derscores the critical role of ANS dysfunction in forming this
comorbidity network. Although both the sympathetic and
parasympathetic branches of the ANS are independent,
dominant dysfunctions — sympathetic hyperactivity and par-
asympathetic depression — trigger symptoms and conditions
associated with their respective comorbidity chains. These
comorbidities may occur independently or simultaneously,
leading to various health issues.

Hypertension was a distinguishing symptom linked to
sympathetic hyperactivity, observed in 26.8% of patients with
vulvar dermatosis and showing a statistically significant
association (p<0.001). In contrast, the "3D triad", another
indicator of sympathetic hyperactivity, was more prevalent
among patients with vulvodynia (p<0.05). However, symp-
toms such as lumbar pain and dysuria, while more common in
patients with vulvodynia and vulvar dermatosis (p<0.001),
were also frequent in asymptomatic patients, limiting their
diagnostic utility. Headaches were prevalent across all groups
without significant differences.
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Comorbidities linked to parasympathetic depression fol-
lowed distinct patterns. Nocturia was notably more common
in the vulvar dermatosis group (68.3%) and affected nearly
half of the patients with vulvodynia. Although constipation
was more frequent in symptomatic patients, its high preva-
lence among women with a normal vulva reduces its useful-
ness as a differential symptom.

In summary, the initial symptoms of ANS dysfunction —
dysuria (8.5%), nocturia (36.6%), lumbar pain (17.1%), and
constipation (14.6%) — were rare in healthy women but in-
creased significantly in patients with vulvar discomfort. These
findings highlight the potential of using symptom profiles to
detect underlying ANS dysregulation in this patient popula-
tion. The most common pattern, especially in women with
vulvodynia, showed a gradual increase in symptom frequency
from patients with a normal vulva to those with impaired
vulvar skin, peaking in vulvodynia patients, followed by a
drop in incidence among patients with vulvar dermatosis. A
second pattern, seen most frequently in women with vulvar
dermatosis, characterized by a continued rise in comorbidity
frequency between vulvodynia and vulvar dermatosis pa-
tients.

These results underscore the intricate relationship between
sympathetic and parasympathetic nervous system functions in
the manifestation and progression of various health conditions,
particularly those affecting the vulvar region. The high rates
of comorbidity and overlapping symptomatology across
different conditions suggest a complex pathophysiology
involving ANS dysregulation.

Further research into comorbidity clusters may identify new
therapeutic targets and support the development of treatments
addressing multiple conditions. Advanced statistical methods
and analytical techniques, such as factor analysis, cluster
analysis, and network analysis, are essential for identifying
these clusters and enhancing the use of large patient datasets.
Understanding comorbidity clusters is critical for advancing
our knowledge of disease mechanisms, improving clinical
management, developing effective preventive strategies, and
driving innovation in medical science.

5. Conclusion

The DATRIV study confirms previous findings by identi-
fying a distinct comorbidity network among patients with
chronic vulvar discomfort. This network, characterized by
chronic conditions such as chronic fatigue, fibromyalgia,
pelvic pain, dyspareunia, and urinary incontinence, reveals
interconnected pathways, particularly in vulvodynia and
vulvar dermatosis patients. The significantly higher rates of
comorbidities in these patients, combined with the prevalence
of comorbid conditions even among asymptomatic individu-
als, highlight the importance of preventive strategies, in-
cluding proper vulvar care.

The findings suggest a potential underlying connection
between chronic vulvar discomfort and broader systemic
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conditions, particularly those linked to ANS dysfunction. The
role of sympathetic hyperactivity and parasympathetic de-
pression in forming these comorbidity chains underscores the
complexity of the condition and the need for comprehensive
management strategies. Urinary and bowel dysfunctions,
along with other symptoms of ANS dysregulation, offer
valuable clues for early detection and intervention.

Certain conditions, such as chronic fatigue, fibromyalgia,
and abnormal Pap smear results, follow a consistent pattern of
increased prevalence in women with impaired vulvar skin,
peaking among those diagnosed with vulvodynia. This pattern
suggests a possible underlying connection between these
conditions, possibly representing different phases or mani-
festations of the same disease. Future studies should investi-
gate this relationship further.

Urinary tract issues and bowel dysfunction were prevalent
across all patient groups, especially among those with chronic
vulvar discomfort. These findings resonate with current re-
search, emphasizing the complex interplay between the au-
tonomic nervous system (ANS) and various health conditions.
Sympathetic hyperactivity and parasympathetic depression
play critical roles in the development of this comorbidity
network.

The initial symptoms of sympathetic and parasympathetic
nervous system dysfunction, including dysuria, nocturia,
lumbar pain, and constipation, were rare in healthy women
but significantly increased in patients with vulvar discomfort.
These findings highlight the potential value of using symptom
profiles to detect underlying autonomic nervous system
dysregulation in this patient population.

Future research should focus on further exploring these
comorbidity clusters, using advanced statistical techniques to
identify common biological and pathophysiological mecha-
nisms. Understanding these networks may facilitate the de-
velopment of therapies that address multiple conditions sim-
ultaneously, advancing our knowledge of disease mechanisms
and improving patient outcomes.

Abbreviations

DATRIV Diagnostic Accuracy of Three Rings
Vulvoscopy

ANS Autonomic Nervous System

IBS Irritable Bowel Syndrome

TMJID Temporomandibular Joint Disorder
SLE Systemic Lupus Erythematosus
GERD Gastroesophageal Reflux Disease
PCOS Polycystic Ovary Syndrome

SNS Sympathetic Nervous System

PNS Parasympathetic Nervous System
TRIV Three Rings VVulvoscopy

ISSVD The International Society for Study of

Vulvovaginal Disease
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