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ABSTRACT

Pediatric and adolescent gynecology (PAG) encompasses complex clinical scenarios,
including congenital adrenal hyperplasia, polycystic ovary syndrome (PCOS),
endometriosis, disorders of sex development (DSD), and severe menstrual disorders.
Beyond physical manifestations, these condition-specific vulnerabilities elicit
profound psychological distress, anxiety, body dysmorphia, and depression among
young female patients. Despite increasing clinical recognition, mental health
screening and psychiatric interventions remain poorly integrated into standard PAG
clinical workflows across South Asian tertiary healthcare centers. This study
evaluates the efficacy of an Integrated Psychological Care (IPC) protocol within
PAG clinics through a two-year prospective, multi-center, parallel-group cohort
study (N = 450). Patients aged 10-19 years diagnosed with organic PAG conditions
were assigned to either Standard Gynecological Care (SGC, n=225) or Integrated
Psychological Care (IPC, n=225), which embedded routine psychological screening,
rapid cognitive-behavioral counseling, and trauma-informed supportive care.
Baseline and 12-month post-intervention assessments were performed using the
Hospital Anxiety and Depression Scale (HADS), Pediatric Quality of Life Inventory
(PedsQL), and the Iliness Perception Questionnaire-Revised (IPQ-R). Quantitative
evaluation revealed a significant 41.2% reduction in clinical anxiety scores (p <
0.001) and a 38.5% reduction in depression scores (p < 0.001) in the IPC group
compared to marginal improvements (6.1% and 4.2%) in the SGC cohort. Treatment
adherence to hormonal and surgical therapies improved from 58.4% to 89.2% in the
IPC cohort (p < 0.001). We establish that embedding dedicated mental health
specialists within PAG clinical frameworks significantly enhances emotional

resilience, therapeutic compliance, and overall health-related quality of life.
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INTRODUCTION

Pediatric and Adolescent Gynecology (PAG) is a highly specialized subspecialty of obstetrics
and gynecology that addresses the complex reproductive health needs of infants, children,
and adolescents up to 19 years of age [1]. The spectrum of conditions managed in PAG
ranges from acute anatomical anomalies and early-onset endocrine disorders—such as
Congenital Adrenal Hyperplasia (CAH), Polycystic Ovary Syndrome (PCOS), and
Endometriosis—to pubertal delay, Disorders of Sex Development (DSD), and heavy
menstrual bleeding [2]. Unlike adult gynecological presentations, pediatric and adolescent
gynecological conditions intersect with critical physiological, emotional, and
neurodevelopmental transitions. Consequently, receiving a chronic or debilitating
gynecological diagnosis during pubertal development represents a severe bio-psychosocial
stressor that can alter a young patient's self-concept, body image, and long-term

psychological wellbeing [3].

The clinical interface between somatic gynecological pathology and psychiatric morbidity in
adolescent females is particularly pronounced. Research demonstrates that adolescents
suffering from chronic pelvic pain, severe dysmenorrhea, or pubertal abnormalities
experience dramatically elevated rates of Generalized Anxiety Disorder (GAD), Major
Depressive Disorder (MDD), and social withdrawal compared to healthy age-matched peers
[4]. For instance, adolescent girls diagnosed with PCOS frequently exhibit severe body image
dissatisfaction, hirsutism-induced social anxiety, and elevated suicide risk due to
hyperandrogenic symptoms and metabolic concerns [5]. Similarly, patients diagnosed with
Mayer-Rokitansky-Kster-Hauser (MRKH) syndrome or other forms of Miillerian agenesis
face profound existential distress, gender identity questioning, and grief surrounding

reproductive futility upon initial presentation [6].

Despite the evident psychosocial vulnerability of pediatric and adolescent gynecology
patients, traditional medical delivery systems remain heavily siloed [7]. Standard PAG

management paradigms predominantly focus on pharmacological cycle control, anatomical
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reconstruction, and surgical symptom mitigation, frequently overlooking the psychological
dimensions of the illness [8]. When mental health referrals are made, they are often
reactionary—initiated only after severe psychological decompensation or refractory non-
adherence occurs [9]. Furthermore, secondary referral pathways to external psychiatric clinics
suffer from significant patient drop-off due to logistical barriers, stigma, and lack of
specialized clinical psychologists trained in pediatric reproductive health [10]. Therefore,
there is an urgent medical imperative to establish integrated, co-located mental health support

models directly within PAG ambulatory settings.

LITERATURE REVIEW

The psychological ramifications of chronic gynecological conditions in adolescents have
gained increasing academic attention over the past two decades. A landmark study by Smith
et al. [11] established that over 48% of adolescents presenting with chronic pelvic pain met
DSM-5 diagnostic criteria for at least one clinical anxiety or depressive disorder. The authors
emphasized that central sensitization in pelvic pain disorders is intrinsically linked to
heightened psychological distress, creating a self-perpetuating feedback loop of pain

exacerbation and somatic amplification [11].

In the domain of endocrine and developmental PAG disorders, Ramanathan and colleagues
[12] evaluated the psychological profiles of Indian adolescents diagnosed with PCOS across
three tertiary referral hospitals. Their findings revealed that 62% of young patients reported
clinical depression, with hair growth, severe acne, and weight gain acting as primary
mediators of psychological distress. The study underscored that somatic management alone
(e.g., combined oral contraceptives or metformin) failed to improve health-related quality of

life (HRQoL) unless paired with structured psychological counseling [12].

Furthermore, research regarding congenital reproductive anomalies demonstrates severe
trauma responses upon diagnosis. Sundaram et al. [13] conducted a qualitative study
examining emotional processing in patients diagnosed with MRKH syndrome. The study
highlighted that acute shock, loss of female identity, and fear of romantic rejection were
universal themes. Early psychological intervention was identified as the single strongest

predictor of successful psychosexual adjustment and long-term self-acceptance [13].
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Integrated care models—where mental health providers are physically or virtually co-located
within medical clinics—have proven successful in general pediatric specialties such as
oncology, diabetes, and gastroenterology [14]. Balakrishnan et al. [15] demonstrated that
embedded psychological screening in pediatric oncology clinics increased early mental health
intervention rates by 300% and reduced emergency room visits for somatization disorders by
42%. However, the empirical evaluation of such integrated models specifically within
pediatric and adolescent gynecology clinics remains sparse, particularly in low- and middle-

income country (LMIC) healthcare infrastructure [16].

RESEARCH GAP

Despite extensive documentation of psychiatric co-morbidities in adolescent gynecology

patients, significant research gaps persist in current clinical literature:

e Lack of Standardized Protocols: Existing literature predominantly documents the
prevalence of distress rather than evaluating structured, prospective interventional
protocols tailored for PAG clinical settings [17].

e Scarcity of LMIC Data: The vast majority of integrated care evidence originates from
high-income Western healthcare systems. There is a critical lack of empirical data
regarding the feasibility, cultural adaptation, and efficacy of integrated PAG-mental
health care models in South Asian tertiary medical institutions [18].

e Longitudinal Impact Assessment: Few prospective studies have quantified the impact of
early embedded psychological support on key clinical metrics, such as long-term medical

treatment compliance, school absenteeism, and overall illness perception [19].

OBJECTIVES

To address these identified gaps, this multicenter prospective cohort study was conducted

with the following primary objectives:

e Todesign and implement a novel Integrated Psychological Care (IPC) protocol embedded
directly within tertiary Pediatric and Adolescent Gynecology (PAG) outpatient clinics.

e To quantitatively evaluate the reduction in anxiety (HADS-A) and depressive symptoms
(HADS-D) among adolescent PAG patients receiving IPC compared to Standard
Gynecological Care (SGC) over a 12-month follow-up period.

e To measure improvements in Health-Related Quality of Life (PedsQL) and treatment

adherence rates across common PAG diagnostic categories (PCOS, Endometriosis/Pelvic
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Pain, Congenital Anomalies, Severe Menstrual Disorders).
e To provide evidence-based recommendations for embedding mental health specialists

into routine adolescent gynecological health policies.

METHODOLOGY

Study Design and Patient Population

A prospective, two-arm, parallel-group multicenter comparative study was conducted over a
24-month period (January 2024 — December 2025) across three major tertiary medical
teaching hospitals in South India: Madras Medical College (Chennai), Kasturba Medical
College (Manipal), and Amrita Institute of Medical Sciences (Kochi). Adolescent female
patients aged 10 to 19 years presenting to PAG outpatient clinics were screened for

enrollment [20].

Inclusion criteria comprised: (a) confirmed medical diagnosis of a chronic or severe PAG
condition (PCOS, endometriosis/chronic pelvic pain, congenital Mullerian or adrenal
anomalies, or severe dysmenorrhea/AUB); (b) age between 10.0 and 19.0 years at initial
consultation; (c) ability of the patient and parent/guardian to provide written informed
consent/assent. Exclusion criteria included: (a) pre-existing severe neurodevelopmental
disability impeding psychological testing; (b) active psychotic or manic crisis requiring
immediate inpatient psychiatric admission; (c) previous long-term psychotherapy prior to
PAG presentation [21].

Interventional Framework: Integrated Psychological Care (IPC) vs Standard Care
(SGC)

A total of 450 eligible patients were recruited and assigned in a 1:1 sequential cohort ratio to
either the Control Group receiving Standard Gynecological Care (SGC, n=225) or the

Interventional Group receiving Integrated Psychological Care (IPC, n=225).

Standard Gynecological Care (SGC) Cohort: Patients received conventional medical
management led by pediatric gynecologists, including diagnostic workups, pelvic
ultrasonography, hormonal therapy prescriptions, surgical interventions where indicated, and
unstructured routine medical counseling. External psychiatric referral was initiated only upon

explicit patient request or severe crisis [22].
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Integrated Psychological Care (IPC) Cohort: Patients received identical medical care but
were fully integrated into the IPC protocol upon intake. The IPC workflow encompassed
three primary tiers: (1) Universal Screening: Mandatory administration of mental health
screeners (HADS) at initial triage; (2) Co-located Psychological Consultation: Same-day 30-
minute face-to-face psychoeducation session with a clinical psychologist embedded in the
PAG clinic, focusing on condition acceptance, symptom management, and cognitive
restructuring; (3) Longitudinal Supportive Care: Bi-monthly structured CBT-based sessions
(4-6 sessions over 12 months) addressing body image, pain coping strategies, and treatment
adherence [23].
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Figure 1: Workflow and Clinical Decision Tree of the Integrated Psychological Care (IPC)

Model in Pediatric and Adolescent Gynecology

Psychometric Measures and Data Collection

Validated psychometric tools were administered at baseline (T0), 6 months (T1), and 12

months (T2) post-enrollment:

e Hospital Anxiety and Depression Scale (HADS): A 14-item self-report questionnaire with
subscales for Anxiety (HADS-A) and Depression (HADS-D) (scores 0-21 each). Scores >
8 indicate clinical borderline/probable cases [24].

e Pediatric Quality of Life Inventory (PedsQL 4.0 Generic Core Scales): A 23-item tool
measuring physical, emotional, social, and school functioning (scores 0-100, higher
scores indicating superior HRQoL) [25].

e Treatment Adherence Metric: Quantified as the percentage of prescribed medical

treatments (hormonal pills, pelvic physiotherapy, follow-up visits) completed over 12
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months, verified via pill counts and clinical attendance logs [26].

RESULTS AND FINDINGS
A total of 450 adolescent female patients completed the study protocol (SGC n=225; IPC

n=225). Baseline demographic and diagnostic characteristics were balanced across both

cohorts, with a mean age of 15.4 + 2.1 years. The diagnostic distribution comprised PCOS

(38.2%), Chronic Pelvic Pain / Endometriosis (26.4%), Congenital Gynecological Anomalies
(17.8%), and Severe Menstrual Disorders / AUB (17.6%).

Table 1: Baseline Demographic and Diagnostic Profile of Study Cohorts

Parameter / SGC Cohort
IPC Cohort (n=225) p-value
Category (n=225)
Mean Age (Years £
153+2.2 155+£2.0 0.312
SD)
Age Range 10-14
34.2% 32.9% 0.768
years (%)
Age Range 15-19
65.8% 67.1% 0.768
years (%)
PCOS Diagnosis (%) 37.8% 38.7% 0.845
Endometriosis /
o 26.7% 26.2% 0.910
Pelvic Pain (%)
Congenital
Anomalies 18.2% 17.3% 0.804
(MRKH/CAH) (%)
Severe Menstrual
) 17.3% 17.8% 0.892
Disorders / AUB (%)
Baseline HADS-
_ 128+3.1 126 +3.3 0.514
Anxiety (Mean £ SD)
Baseline HADS-
Depression (Mean + 11.4+£29 11.2+£3.0 0.478
SD)
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Following 12 months of interventional tracking, patients in the IPC cohort exhibited striking
and statistically significant improvements across all primary psychological and quality-of-life

endpoints compared to the SGC cohort.

Table 2: Longitudinal Psychological and Clinical Outcomes at 12-Month Follow-Up

Outcome Baseline 6-Month | 12-Month | % Change
. Cohort p-value
Metric (TO) (T1) (T2) (TO-T2)
HADS-
Anxiety SGC 128+31 | 124+£29 | 120+£2.38 -6.25% <0.05
Score
IPC 126+£33 | 9.1+24 74+19 -41.27% <0.001
HADS-
Depression SGC 114+29 | 11.1+£28 | 109+27 -4.38% 0.112
Score
IPC 11.2+£30 | 82x21 6.9+1.8 -38.39% <0.001
PedsQL
SGC 584 +10.2 | 60.1+£9.8 | 61594 +5.30% 0.084
Total Score
IPC 579+105| 742+8.1 | 846%£6.9 | +46.11% <0.001
Medical
Adherence SGC 59.1% 57.8% 58.4% -1.18% 0.620
(%)
IPC 58.4% 78.2% 89.2% +52.73% <0.001
HADS-Anxiety Trajectory HADS-Depression Trajectory
20+ 20+ -~ |IPC Group -- SGC Group
) . *p < 0.001 . , -
g g
2 10 o 10
R 2
w w
51 51

Baseline Givl

12M Baseline M 12M
Follow-up Interval Follow-up Interval
-e- |PC Group -- SGC Group -~ |PC Group -- SGC Group

Figure 2: Longitudinal Trajectory of Anxiety (HADS-A) and Depression (HADS-D) Mean
Scores Over 12 Months Between IPC and SGC Groups
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Subgroup analysis revealed that patients with Congenital Gynecological Anomalies and
Chronic Pelvic Pain demonstrated the highest magnitude of anxiety reduction under the IPC
protocol (48.5% and 44.1% reductions, respectively). Adherence to complex hormonal
regimens and pelvic physical therapy rose from 58.4% to 89.2% in the IPC group, whereas it

remained stagnant (58.4%) in the standard care group.

COMPARING TREATMENT ADHERENCE (%) BETWEEN IPC AND SGC GROUPS
across diagnostic categories
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Figure 3: Treatment Adherence Rates (%) Across PAG Diagnostic Subcategories at 12-
Month Follow-Up

DISCUSSION

The empirical findings of this prospective multicenter study confirm that integrating
dedicated psychological support directly into pediatric and adolescent gynecology clinics
yields dramatic, long-term benefits for emotional wellbeing, quality of life, and treatment
adherence [27]. In traditional PAG delivery paradigms, somatic symptoms are aggressively
targeted with hormonal suppressants, analgesics, or corrective surgeries, while the underlying
psychological turmoil remains untreated [28]. Our data demonstrate that standard care alone
results in negligible emotional recovery, with 12-month anxiety and depression scores

remaining in the clinically significant range.

The profound reduction in HADS anxiety (41.2%) and depression (38.5%) scores observed in
the IPC group highlights the efficacy of early psychoeducation and cognitive-behavioral
strategies tailored to adolescent reproductive health [29]. For patients with chronic conditions
like endometriosis or PCOS, psychological intervention mitigates catastrophic thinking and

somatic amplification. When young patients understand the neurobiological and hormonal
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mechanics of their condition, their perceived control over health improves significantly, as
evidenced by the 46.1% elevation in overall PedsQL scores [30].

Crucially, our study establishes a strong link between psychological support and medical
treatment adherence. Adolescent adherence to long-term hormonal therapy (e.g., oral
contraceptive pills for dysmenorrhea or PCQOS) is historically poor, often dropping below
50% due to fear of side effects, emotional resistance, or perceived lack of efficacy [31]. By
embedding psychological consultations into routine clinic visits, clinicians can proactively
identify adherence barriers, address body dysmorphia concerns, and foster collaborative
decision-making. This directly translated to an 89.2% treatment compliance rate in the IPC

cohort.

SCIENTIFIC AND PRACTICAL SIGNIFICANCE

From a health systems and clinical management perspective, this study provides a validated
operational template for re-engineering ambulatory adolescent gynecological care. The
scientific significance lies in demonstrating that somatic and psychological outcomes in
adolescent gynecology are deeply interdependent; addressing physiological pathology
without treating psychological distress produces suboptimal clinical outcomes.

Practical applications of this research include: (1) Protocol Standardization: Providing tertiary
hospitals with a scalable clinical pathway for embedding psychologists in outpatient
gynecological services; (2) Triage Efficiency: Utilizing brief psychometric screeners (HADS)
during nursing intake to rapidly identify high-risk adolescents requiring immediate
psychological support; (3) Cost Offsetting: Reducing emergency department visits and

redundant diagnostic testing driven by unmanaged somatic pain and anxiety.

CONCLUSION

Integrated Psychological Care (IPC) represents a transformative paradigm shift in pediatric
and adolescent gynecology. Embedding mental health specialists within PAG clinics
significantly mitigates anxiety and depressive symptoms, enhances health-related quality of
life, and dramatically improves medical treatment adherence. Routine psychological
screening and co-located counseling must be established as a mandatory standard of care in

comprehensive adolescent reproductive health services.
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LIMITATIONS

Several limitations should be considered when interpreting the results of this study: (1)
Sample Sourcing: Data were gathered from three tertiary urban academic medical centers in
South India, which may limit generalizability to rural or primary healthcare settings with
sparser resources; (2) Self-Report Measures: Psychological outcomes were measured using
self-reported psychometric scales (HADS, PedsQL), which are susceptible to social
desirability bias; (3) Non-Randomized Allocation: Cohort assignment was performed
sequentially rather than through strict double-blind randomization due to ethical and

logistical constraints in clinical clinic flows.

FUTURE SCOPE

Future research should focus on: (1) Conducting large-scale randomized controlled trials
(RCTs) across diverse geographic and socio-economic regions; (2) Evaluating digital health
interventions, such as mobile app-based CBT modules and tele-psychology consultations
tailored for rural PAG patients; (3) Assessing the long-term psychosexual and fertility-related
outcomes of IPC-treated patients into adulthood; (4) Conducting formal cost-effectiveness
and health-economic analyses to incentivize national health policymakers to mandate

embedded psychological services in pediatric clinics.
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