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Abstract

Background: Anxiety and depression are major contributors to mental-health burden and
frequently co-occur in clinical practice. In tele–mental health, routinely captured oper-
ational variables such as consultation duration, visit frequency, and follow-up cadence
may provide clinical digital phenotypes that complement conventional symptom scales.
This study aimed to characterize anxiety–depression comorbidity in a large real-world
tele–mental health cohort and to determine whether symptom severity was associated
with distinct patterns of healthcare utilization. Methods: We conducted a retrospective
real-world study of 3467 patients followed in psychiatry and psychology teleconsultations.
Patients were classified as anxiety only, depression only, comorbid anxiety–depression, or
neither. Symptom severity was categorized as mild, moderate, or severe using validated
questionnaire-based measures; to improve comparability across instruments, scores were
additionally harmonized using z-score normalization. Associations between anxiety and
depression severity within the comorbid subgroup were examined using a chi-square
framework. Telehealth utilization endpoints included consultation duration, number of
consultations, and inter-visit interval, analysed overall and stratified by sex, age group,
and symptom severity. Results: Anxiety and/or depression were present in 61.7% of the
cohort (2140/3467), and anxiety–depression comorbidity accounted for 43.8% of all patients
(1520/3467), indicating substantial real-world overlap. Within comorbid cases, anxiety and
depression severity were strongly coupled, with depression severity varying systematically
across anxiety severity strata (chi-square p = 9.88 × 10−102). Compared with isolated anxi-
ety or depression, comorbidity was associated with a more intensive healthcare-utilization
profile, characterized by a higher mean number of consultations and shorter inter-visit
intervals. Among comorbid patients, females showed greater longitudinal service use
than males, with more visits and closer follow-up. Resource use also varied according to
symptom burden, mainly in depression, supporting a graded relationship between clinical
severity and operational care demand. Conclusions: In this large real-world tele–mental
health cohort, anxiety–depression comorbidity was highly prevalent, clinically structured,
and associated with distinct and measurable resource-use signatures. These findings high-
light the novelty and practical value of integrating symptom severity with operational
telehealth data to derive pragmatic digital phenotypes of care intensity. Such phenotypes
may support risk stratification, triage, follow-up scheduling, and capacity planning in
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tele–mental health, with potential translational relevance for broader mental healthcare sys-
tems. However, these findings should be considered descriptive and hypothesis-generating
and warrant further longitudinal validation in other clinical settings.

Keywords: telepsychiatry; telemedicine; digital phenotyping; anxiety; depression;
comorbidity; severity stratification; real-world data

1. Introduction
Anxiety and depressive disorders are among the most prevalent and disabling mental-

health conditions worldwide. According to the World Health Organization, approximately
4.4% of the global population was living with depression and 3.6% with anxiety disorders
in 2015 [1]. The Global Burden of Disease Study 2019 further demonstrated that mental
disorders account for a substantial proportion of years lived with disability (YLDs), with
depressive disorders ranking among the leading causes of disability across age groups [2].
Although age-standardized rates have remained relatively stable over time, the absolute
number of affected individuals continues to increase due to demographic expansion and
population ageing [2,3]. Projections suggest that the global burden of depression will
continue to rise by 2030, reinforcing the need for scalable and efficient models of care
delivery [3]. Beyond their clinical burden, depressive disorders are also associated with
substantial economic costs related to healthcare expenditure, productivity losses, and
disability worldwide [4]. In Portugal, epidemiological data indicate particularly high preva-
lence rates of anxiety disorders (16.5%), followed by depressive disorders (7.9%) [5]. These
figures illustrate the magnitude of anxiety- and affective-related conditions in the national
context and reinforce their importance as a priority area for public health intervention. Men-
tal and behavioural disorders account for a significant proportion of healthcare utilization
and public expenditure, with depression being a major driver of disability, absenteeism,
and early retirement [6]. Moreover, both anxiety and depressive disorders are frequently
associated with chronicity, recurrence, and functional impairment, thereby increasing the
need for sustained clinical follow-up and efficient care coordination. Their impact is there-
fore not limited to individual suffering, but also extends to families, employers, and the
wider healthcare and social support systems. In this context, optimizing care pathways
for anxiety and depression is of clear clinical and socioeconomic relevance, particularly
when supported by care models capable of improving access, continuity, monitoring, and
personalization of care.

Although traditionally conceptualized as distinct diagnostic entities, anxiety and
depression frequently co-occur, sharing overlapping symptom profiles and neurobiolog-
ical mechanisms [7,8]. Comorbidity between these disorders is common and clinically
meaningful, being associated with greater symptom severity, poorer treatment response,
higher chronicity, and increased suicide risk compared with single diagnoses [9–11]. Con-
temporary studies have consistently shown that a substantial proportion of individuals
with major depressive disorder also meet criteria for at least one anxiety disorder during
their lifetime [12]. Contemporary transdiagnostic models emphasize shared affective and
cognitive vulnerabilities, supporting a dimensional rather than purely categorical under-
standing of internalizing psychopathology [12,13]. Earlier theoretical frameworks similarly
proposed that anxiety and depressive disorders share common etiological mechanisms
while maintaining partially distinct symptom dimensions [13]. The DSM-5 reflects this
overlap through the “anxious distress” specifier in major depressive disorder, highlighting
the prognostic relevance of anxiety symptoms within depressive episodes. Individuals
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with anxious depression often present greater functional impairment and lower respon-
siveness to treatment [11]. Thus, examining anxiety–depression comorbidity through a
severity-based framework may provide more clinically informative insights than categorical
diagnosis alone.

Sex and age differences may also influence patterns of symptom severity and health-
care utilization. Women consistently show higher prevalence and comorbidity rates for
anxiety and depression [14–16]. Meta-analytic evidence indicates that women are approx-
imately twice as likely as men to develop depressive disorders [16]. Several biological
and psychological mechanisms have been proposed to explain these differences, including
hormonal influences, stress reactivity and differential exposure to psychological stres-
sors [17]. Age-related variations in symptom presentation and chronicity may further affect
follow-up needs. Therefore, demographic factors should be considered when examining
the association between symptom severity and operational healthcare metrics.

Over the past decade, tele–mental health has become an increasingly adopted modal-
ity for delivering psychiatric and psychological care. Telemedicine interventions have
demonstrated clinically meaningful reductions in depressive and anxiety symptoms across
multiple populations [18–20]. Systematic reviews and meta-analyses have reported that
telepsychiatry can achieve outcomes comparable to face-to-face care while improving ac-
cessibility and continuity of treatment, particularly for populations facing geographic or
logistical barriers to mental health services [18–21]. More recent evidence further supports
the effectiveness of telemedicine interventions for managing depression and anxiety across
different age groups, including older adults [22].

Beyond therapeutic effectiveness, telehealth systems generate structured and longitu-
dinal datasets that integrate symptom severity assessments with operational metrics, such
as consultation duration, number of visits, and inter-visit intervals. Unlike traditional care
settings, where operational data are often fragmented, inconsistently recorded, or difficult
to aggregate across encounters, tele–mental health platforms routinely capture standard-
ized clinical and service-level information in a format that is more readily amenable to
analysis. This creates a valuable real-world data environment in which symptom trajecto-
ries can be examined alongside patterns of care delivery and healthcare utilization. As a
result, these systems make it possible to explore not only whether patients improve over
time, but also how different levels of symptom burden may be associated with consultation
frequency, monitoring intensity, and follow-up dynamics. Such an integrated perspective is
particularly relevant in mental health, where chronicity, recurrence, and fluctuating severity
often require repeated contacts and individualized care pathways. In this sense, telehealth
platforms offer a unique opportunity to connect clinical status with operational demand,
thereby supporting a more nuanced understanding of how symptom burden may translate
into service utilization in routine practice.

Digital phenotyping has recently emerged as a framework for characterizing clinically
meaningful behavioural and clinical patterns using routinely collected digital data [23–25].
In tele–mental health environments, validated symptom scales—such as the Patient Health
Questionnaire-9 (PHQ-9) for depression [26] and the Beck Anxiety Inventory (BAI) for
anxiety [27]—are systematically recorded alongside operational service metrics. This
combination allows the examination of whether symptom severity translates into distinct
patterns of healthcare utilization.

From a clinical-services perspective, consultation duration, visit frequency, and follow-
up intervals may reflect underlying symptom burden, treatment complexity, or monitoring
needs. In this context, anxiety–depression comorbidity may manifest not only as increased
symptom severity but also as identifiable “resource-use signatures.” These operational
patterns may function as clinically interpretable digital phenotypes embedded within
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real-world care delivery systems, offering potential value for stratified follow-up planning
and resource allocation. In this context, the present study does not aim to validate digital
phenotypes per se, but rather to explore whether symptom severity and comorbidity are
associated with reproducible healthcare-utilization profiles within a real-world tele–mental
health environment.

Despite extensive literature documenting the high prevalence and clinical impact of
anxiety–depression comorbidity [7–12], relatively few studies have integrated dimensional
symptom severity with longitudinal healthcare utilization metrics in real-world tele–mental
health cohorts. Most existing research relies on cross-sectional epidemiological data or
controlled clinical trials, with limited attention to how severity coupling translates into
patterns of service use within routine clinical practice.

The present study aims to address this gap by examining anxiety–depression comor-
bidity within a large real-world tele–mental health cohort. Specifically, we investigate
whether increasing symptom severity and comorbidity are associated with differences
in consultation duration, number of visits, and inter-visit intervals. In addition, we ex-
plore whether these patterns vary according to age group and sex in order to identify
demographic-stratified digital phenotypes of healthcare utilization. By linking validated
symptom measures to operational healthcare metrics, this study seeks to characterize clini-
cally meaningful resource-use signatures that may support risk stratification and optimize
follow-up planning in tele–mental health settings, with potential applicability beyond
digital care environments. The innovative value of this study lies in its integration of two
domains that are commonly examined in isolation: psychiatric symptom burden and the
operational architecture of care delivery. Rather than focusing exclusively on symptom
change, we examine how anxiety, depression, and their co-occurrence may be reflected in
measurable patterns of service use in routine clinical practice. This approach is particularly
relevant in tele–mental health, where longitudinal, standardized, and platform-native data
allow the simultaneous evaluation of clinical severity and healthcare utilization at scale.
By capturing not only whether patients present with anxiety or depression, but also how
these conditions translate into consultation intensity, monitoring frequency, and follow-up
spacing, the study advances a more granular understanding of care demand in real-world
mental health services.

Importantly, the study also addresses a clinically meaningful and often under-
characterized dimension of psychiatric care by focusing on anxiety–depression comorbidity
rather than on isolated diagnostic categories alone. Because these disorders frequently
overlap, and because such overlap may be associated with greater complexity, persistence,
and service needs, a comorbidity-informed framework may offer greater clinical realism
than single-disorder models. The additional stratification by age and sex further strength-
ens the analysis by allowing the identification of subgroup-specific utilization patterns,
thereby supporting a more personalized and data-informed perspective on care delivery.
The present study should be viewed primarily as a descriptive analysis of symptom burden
and healthcare utilization within a large tele–mental health cohort. Building on the growing
interest in the use of routinely collected healthcare data to characterize patterns of service
use, the study explores whether clinically relevant associations emerge from the joint evalu-
ation of symptom severity, comorbidity status, and operational care metrics. While such
patterns may ultimately contribute to a better understanding of care demand and support
future efforts in resource planning and care pathway optimization, the present analysis
does not aim to establish predictive phenotypes, validate digital phenotyping approaches,
or evaluate specific service-planning interventions. Instead, it seeks to identify and describe
healthcare-utilization profiles that may inform future longitudinal and predictive research
in tele–mental health settings. Although the findings should be interpreted as exploratory
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and hypothesis-generating, the identification of reproducible utilization patterns may rep-
resent an important preliminary step toward the future development of operational or
clinically informed digital phenotypes. Further research integrating longitudinal outcomes,
treatment trajectories, and additional behavioural or healthcare-use data will be necessary
to determine whether these profiles can evolve into robust digital phenotypes capable of
supporting personalized care and service planning. In this respect, the study has transla-
tional relevance for both telemedicine-based models and conventional mental healthcare
systems seeking to incorporate data-driven approaches into patient stratification and care
pathway optimization.

2. Materials and Methods
This retrospective observational cohort study was based on routinely collected real-

world clinical data from a tele–mental health platform. The study aimed to examine the
association between anxiety–depression severity, comorbidity patterns, and healthcare
utilization metrics within a naturalistic care setting.

Data were provided by knok Healthcare (Matosinhos, Portugal), a Portugal-based
telemedicine provider delivering consultations across multiple specialties, including Psy-
chiatry and Psychology. The dataset comprised anonymized clinical records from patients
who attended at least one Psychiatry or Psychology teleconsultation between 16 February
2021 and 7 April 2025. Patient-reported questionnaire data were available from 19 June
2023 to 7 April 2025. Consequently, symptom-severity measures may not fully capture
patients’ clinical status throughout the entire healthcare-utilization observation period. All
records were fully anonymized prior to analysis. All patients with at least one registered
Psychiatry or Psychology consultation during the study period were eligible for inclusion.
The final sample included 3467 unique patients, corresponding to 25,696 consultations and
4661 completed symptom questionnaires. Patients of all age groups and both sexes were
included, and no additional exclusion criteria were applied. Prior to analysis, data were
reviewed for internal consistency, including verification of consultation dates, consultation
duration, inter-visit intervals, and demographic variables. No implausible values requiring
exclusion were identified, and all available observations were retained for analysis.

Sociodemographic variables included biological sex (male/female) and age, which was
treated as a continuous variable in the analyses. The primary operational outcomes were
mean consultation duration (in minutes), total number of consultations per patient and inter-
visit interval (defined as the median number of days between consecutive consultations). To
address potential confounding arising from differences in follow-up duration, an additional
utilization metric was calculated. Consultation rate was defined as the average number of
days per consultation during the observed follow-up period. Lower values indicate more
frequent clinical contacts relative to follow-up duration. This measure was analysed across
sex, age groups, diagnostic categories, and symptom-severity strata as a complementary
follow-up-adjusted indicator of healthcare utilization.

Consultation duration was calculated using automatically recorded start and end
timestamps and inter-visit intervals were computed based on consecutive appointment
dates. Clinical diagnoses were coded by the consulting healthcare professionals according
to the International Classification of Diseases (ICD). The categories ‘anxiety only’, ‘depres-
sion only’, ‘anxiety–depression comorbidity’, and ‘none’ were defined exclusively using
clinician-recorded ICD diagnoses extracted from the electronic health record, whereas
symptom severity was assessed separately using validated questionnaire measures. Anxi-
ety severity was evaluated using Beck Anxiety Inventory (BAI), DASS-21 Anxiety subscale
or Generalized Anxiety Disorder-7 (GAD-7). Depressive symptoms were assessed using
Patient Health Questionnaire-9 (PHQ-9), Beck Depression Inventory (BDI) or DASS-21 De-
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pression subscale. Different questionnaires were administered across individuals, reflecting
routine clinical practice, with each patient completing one or more of the available measures
for each domain. Severity analyses were restricted to patients with available questionnaire
data. Consequently, although the full cohort comprised 3467 patients, severity-based anal-
yses included approximately 1460–1470 individuals depending on the symptom domain
analysed. This difference in sample composition should be considered when interpret-
ing severity-related findings and may introduce selection bias. Additional psychiatric
domains included stress, insomnia, suicidal risk, eating disorders, and burnout, defined
using clinician-recorded diagnostic information extracted from the electronic health record
and were not based on questionnaire-derived severity thresholds. Quality-of-life measures
were excluded from comorbidity definitions. Raw questionnaire scores were categorized
into severity levels (mild, moderate, severe) according to established cut-off values for each
instrument. To ensure comparability across instruments measuring the same construct,
standardized z-scores were calculated for anxiety and depression severity. Nevertheless,
the use of multiple validated instruments with different psychometric characteristics may
have introduced some degree of measurement heterogeneity, and severity-related findings
should therefore be interpreted with appropriate caution. For patients with multiple instru-
ments assessing the same domain, severity categorization followed the highest available
validated score during the study period. When multiple instruments assessing the same
symptom domain were available for a given patient, severity classification was based on
the highest validated score recorded during the study period. This approach was chosen to
maximize sensitivity to clinically relevant symptom burden; however, it may reflect peak
rather than baseline severity and should therefore not be interpreted as a temporal predictor
of subsequent healthcare utilization. In addition, because symptom questionnaires are rela-
tively time-consuming to administer in routine clinical practice, most patients completed
only one or two assessments during the study period. As a result, longitudinal symptom
data were limited, restricting our ability to perform a finely stratified temporal analysis of
symptom severity trajectories or to evaluate changes in severity over time in relation to
healthcare utilization patterns. Sensitivity analyses stratified by individual questionnaire
type were not performed. Within the present cohort, a single instrument predominated
for each symptom domain (BAI for anxiety and PHQ-9 for depression), resulting in highly
unbalanced instrument-specific subgroups. Consequently, such analyses were considered
unlikely to provide meaningful additional insights and would have substantially reduced
the interpretability of comparisons across instruments.

Continuous variables were summarized using means and standard deviations (SD),
whereas categorical variables were described using absolute and relative frequencies.
Within the comorbid subgroup, the association between anxiety and depression severity
categories was assessed using the chi-square test of independence. To complement sig-
nificance testing, effect size was estimated using Cramér’s V, and adjusted standardized
residuals were calculated for individual cells in order to identify the combinations con-
tributing most strongly to the overall association; residuals with absolute values of 2 or
greater were considered to indicate meaningful deviations from expected frequencies.

Differences in operational outcomes, including consultation duration, number of con-
sultations, and inter-visit interval, were evaluated across diagnostic groups and symptom-
severity strata using analysis of variance (ANOVA). Given the large sample size, parametric
inference was considered appropriate for the main comparisons, with particular emphasis
on the overall robustness of ANOVA under moderate departures from normality. When
global tests indicated statistically significant differences, post hoc pairwise comparisons
were performed as appropriate, with adjustment for multiple testing to reduce the risk of
type I error. Statistical significance was defined as a two-sided α level of 0.05. This analyti-
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cal strategy was designed to examine both the categorical relationship between anxiety and
depression severity within the comorbid subgroup and the extent to which clinical burden
was associated with measurable differences in healthcare-utilization patterns. By combin-
ing association testing, effect-size estimation, and group-based comparisons of operational
metrics, the statistical analysis enabled a structured evaluation of the relationship between
symptom burden and service use in this real-world tele–mental health cohort.

All data were fully anonymized prior to analysis and contained no personally iden-
tifiable information, thereby ensuring that no individual participant could be directly or
indirectly identified from the study dataset. Data handling procedures were conducted in
accordance with applicable data protection and confidentiality requirements, including
the General Data Protection Regulation (GDPR) and the institutional standards governing
the secondary use of routine-care health data. The study was based exclusively on the
retrospective secondary analysis of anonymized data generated during routine clinical care,
with no direct contact with patients and no impact on clinical decision-making or ongoing
treatment. Because the dataset had been irreversibly anonymized prior to access and analy-
sis, and because the study did not involve any intervention, re-identification procedure,
or collection of additional patient-level information, individual informed consent was not
required under the applicable ethical and regulatory framework.

This approach ensured that the study could generate clinically relevant real-world
evidence while preserving patient privacy, data security, and compliance with current legal
and ethical standards for the use of health-related data in observational research.

3. Results
3.1. Sample Characteristics

The final cohort comprised 3467 patients, corresponding to 25,696 tele–mental health
consultations and 4661 completed symptom questionnaires, thereby providing a substantial
real-world dataset for the evaluation of both clinical burden and operational care patterns.
Participants were predominantly young adults, with a mean age of 33.41 ± 12.13 years at
the first consultation, and the cohort showed a marked female predominance (74.13%), a
distribution that is broadly consistent with the known epidemiology and healthcare-seeking
patterns of anxiety and depressive disorders.

As shown in Table 1, anxiety and/or depressive diagnoses were recorded in 2140 pa-
tients, corresponding to 61.7% of the full cohort, while 43.8% of the full cohort presented
anxiety–depression comorbidity.

Table 1. Distribution of clinician-recorded diagnostic categories in the full cohort: anxiety only, de-
pression only, anxiety–depression comorbidity, and absence of both of these conditions (none). Values
represent the absolute number of patients and corresponding percentages within the total cohort.

Pathology Number of Patients (%)

Anxiety and/or depression 2140 (61.7%)
-only anxiety 399 (11.5%)
-only depression 221 (6.4%)
-anxiety–depression comorbidity 1520 (43.8%)

None 1327 (38.3%)
Total 3467 (100%)

3.2. Severity Distribution

To characterize the overall clinical burden captured by questionnaire-based assessment,
symptom severity was first examined across all patients with available anxiety measures.
As shown in Table 2, mild anxiety was the most frequent severity category (with 56.1%),
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accounting for more than half of the evaluable subgroup, whereas moderate and severe
anxiety were progressively less common.

Table 2. Distribution of anxiety severity levels among patients with available questionnaire data. Anxiety
symptom severity categorized into mild, moderate, and severe levels based on validated questionnaire
cut-offs. Values represent the number and proportion of patients in each severity category.

Anxiety Severity Number of Patients (%)

Mild 827 (56.1%)
Moderate 447 (30.3%)
Severe 199 (13.5%)
Total 1473 (100%)

A comparable analysis was then conducted for depressive symptoms. As presented in
Table 3, depression severity also showed a predominance of lower and intermediate severity
levels, with mild and moderate categories together accounting for the great majority of
patients with available questionnaire data. In contrast to anxiety, however, the distribution
of depressive severity appeared somewhat more balanced between mild and moderate
categories (with 43.5% and 40.4%, respectively).

Table 3. Distribution of depression severity levels among patients with available questionnaire data.
Depressive symptom severity categorized into mild, moderate, and severe levels based on validated
questionnaire cut-offs. Values represent the number and proportion of patients in each severity category.

Depression Severity Number of Patients (%)

Mild 637 (43.5%)
Moderate 591 (40.4%)
Severe 235 (16.1%)
Total 1463 (100%)

These overall distributions are visually summarized in Figure 1, which provides an intu-
itive representation of symptom-severity architecture across the study cohort. The graphical
presentation highlights the predominance of mild-to-moderate symptom levels in both do-
mains, while also showing that severe cases remain clinically relevant within the tele–mental
health population. By presenting anxiety and depression side by side, the figure facilitates a
direct comparison of severity structure between the two conditions and illustrates the broadly
similar, although not identical, distributional profiles observed in the cohort.

(a) (b) 

Figure 1. Distribution of symptom severity levels in the study cohort. (a) Distribution of anxiety
severity categories among patients with available questionnaire data, classified as mild, moderate, or
severe according to validated cut-off scores. (b) Distribution of depression severity categories based
on validated cut-off scores. Values represent the number of patients within each severity category.
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3.3. Distribution of Symptom Severity According to Sex and Age

To further explore the demographic structure of anxiety severity in the cohort, symp-
tom levels were stratified according to age group and sex. As shown in Table 4, anxiety
symptoms were more frequently observed in females across almost all age categories,
with the largest concentration of cases occurring between 20 and 49 years of age. Within
this female subgroup, the 20–29 and 30–39-year intervals accounted for the greatest pro-
portion of patients with anxiety symptoms, and substantial proportions of moderate to
severe presentations.

Table 4. Distribution of anxiety severity according to age group and sex among patients with available
questionnaire data. Cross-tabulation of anxiety symptom severity categories across age groups and
stratified by biological sex. Percentages represent the proportion of patients relative to the total
sample with anxiety severity data.

Anxiety Severity

Sex Age Mild (%) Moderate (%) Severe (%) Total (%)

Female

<20 36 (2.44%) 16 (1.09%) 9 (0.61%) 61 (4.14%)
20–29 162 (11.00%) 149 (10.12%) 62 (4.21%) 373 (25.32%)
30–39 215 (14.60%) 99 (6.72%) 49 (3.33%) 363 (24.64%)
40–49 130 (8.83%) 70 (4.75%) 36 (2.44%) 236 (16.02%)
50–59 42 (2.85%) 22 (1.49%) 8 (0.54%) 72 (4.89%)
60+ 19 (1.29%) 8 (0.54%) 4 (0.27%) 31 (2.10%)

Male

<20 22 (1.49%) 10 (0.68%) 4 (0.27%) 36 (2.44%)
20–29 66 (4.48%) 28 (1.90%) 13 (0.88%) 107 (7.26)
30–39 88 (5.97%) 32 (2.17%) 9 (0.61%) 129 (8.76%)
40–49 35 (2.38%) 9 (0.61%) 3 (0.20%) 47 (3.19%)
50–59 9 (0.61%) 4 (0.27%) - 13 (0.88%)
60+ 3 (0.20%) - 2 (0.14%) 5 (0.34%)

Total 827 (56.14%) 447 (30.35%) 199 (9.78%) 1473 (100%)

In males, anxiety symptoms followed a broadly similar age-related pattern, although
with lower absolute frequencies across all severity levels. The highest concentration of
male cases was observed between 20 and 39 years of age, with a peak in the 30–39 group.

The age- and sex-related distribution of anxiety severity is illustrated graphically
in Figure 2.

Figure 2. Distribution of anxiety severity according to age group and sex among patients with
available questionnaire data. Graphical representation of the number of patients classified with mild,
moderate, and severe anxiety symptoms across age groups and stratified by biological sex. Severity
categories were derived from standardized questionnaire scores. Percentages are expressed relative
to the total number of individuals within each sex category.
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A parallel analysis was conducted for depressive symptoms to determine whether the
demographic structure observed for anxiety was also present in depression. As summa-
rized in Table 5, depressive symptoms showed a similarly marked predominance among
females, again with the greatest concentration of cases observed in the 20–29 and 30–39-year
age groups. These strata accounted for a substantial proportion of mild, moderate, and
severe depressive presentations, indicating that depressive burden in this cohort was also
particularly concentrated in early and middle adulthood.

Table 5. Distribution of depression severity according to age group and sex among patients with
available questionnaire data. Cross-tabulation of depressive symptom severity categories across age
groups and stratified by biological sex. Percentages represent the proportion of patients relative to
the total sample with depression severity data.

Depression Severity

Sex Age Mild (%) Moderate (%) Severe (%) Total (%)

Female

<20 34 (2.32%) 21 (1.44%) 6 (0.41%) 61 (4.17%)
20–29 133 (9.09%) 159 (10.87%) 78 (5.33%) 370 (25.29%)
30–39 167 (11.41%) 147 (10.05%) 50 (3.42%) 364 (24.88%)
40–49 95 (6.49%) 87 (5.95%) 54 (3.69%) 236 (16.13%)
50–59 33 (2.26%) 29 (1.98%) 7 (0.48%) 69 (4.72%)
60+ 17 (1.16%) 9 (0.62%) 5 (0.34%) 31 (2.12%)

Male

<20 18 (1.23%) 14 (0.96%) 3 (0.21%) 35 (2.39%)
20–29 43 (2.94%) 52 (3.56%) 11 (0.75%) 106 (7.45%)
30–39 64 (4.37%) 52 (3.56%) 10 (0.68%) 126 (8.61%)
40–49 26 (1.78%) 14 (0.96%) 7 (0.48%) 47 (3.21%)
50–59 5 (0.34%) 5 (0.34%) 3 (0.21%) 13 (0.89%)
60+ 2 (0.14%) 2 (0.14%) 1 (0.07%) 5 (0.34%)

Total 637 (43.54%) 591 (40.40%) 235 (16.06%) 1463 (100%)

In male patients, depression followed a comparable but less pronounced age distri-
bution, with the highest frequencies observed between 20 and 39 years of age, especially
in the 30–39 subgroup. Compared with anxiety, the depressive profile appears to show a
somewhat stronger representation of moderate and severe cases within the most affected
age intervals, suggesting that depressive symptoms may be more evenly distributed across
intermediate and higher levels of severity.

Figure 3 provides a visual summary of the age- and sex-specific distribution of depressive
symptom severity across the cohort. By displaying severity categories across demographic
strata, the figure makes clear that depression, like anxiety, is disproportionately represented
among female patients and is concentrated in young and middle-adult age groups.

When stratified by age and sex, both anxiety and depression severity categories were
more frequently represented among female patients, particularly between 20 and 49 years
of age. Because the full cohort had a marked female predominance, these results should
be interpreted primarily as descriptive distributions rather than evidence of sex-specific
differences in severity risk. Normalized proportions within age–sex strata are provided to
support comparison across demographic groups.

3.4. Symptom Severity and Anxiety–Depression Comorbidity

To examine whether anxiety severity differed according to diagnostic context, patients
with isolated anxiety were compared with those presenting anxiety–depression comorbidity.
As shown in Table 6, anxiety severity in the isolated-anxiety subgroup was predominantly
mild, with only a very small number of patients classified in the moderate or severe
categories. By contrast, patients with comorbid anxiety–depression accounted for the
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overwhelming majority of evaluable anxiety cases and showed a substantially broader
distribution across severity levels, including a marked representation of moderate and
severe symptomatology.

Figure 3. Distribution of depression severity according to age group and sex among patients with
available questionnaire data. Graphical representation of the number of patients classified with
mild, moderate, and severe depression symptoms across age groups and stratified by biological sex.
Severity categories were derived from standardized questionnaire scores. Percentages are expressed
relative to the total number of individuals within each sex category.

Table 6. Distribution of anxiety severity levels according to diagnostic status among patients with
available questionnaire data. Comparison of anxiety symptom severity between patients with isolated
anxiety and those presenting anxiety–depression comorbidity. Values represent the number and
percentage of patients with available questionnaire data and anxiety diagnostics.

Anxiety Severity

Pathology Mild (%) Moderate (%) Severe (%) Total (%)

Only Anxiety 30 (2.05%) 5 (0.34%) 2 (0.14%) 37 (2.53%)
Comorbidity 784 (53.70%) 442 (30.27%) 197 (13.49%) 1423 (97.47%)
Total 814 (55.75%) 447 (30.62%) 199 (13.63%) 1460 (100%)

A comparable analysis was performed for depressive symptoms in order to determine
whether the same diagnostic gradient was also observed for depression. As summa-
rized in Table 7, isolated depression was represented by a very small subgroup and was
largely concentrated in the mild range, whereas depressive symptoms in the context of
anxiety–depression comorbidity showed a much broader severity profile. In particular, the
comorbid group accounted for nearly all evaluable cases and included substantial propor-
tions of moderate and severe depressive symptomatology, indicating that depression, like
anxiety, tends to present with greater clinical intensity when embedded within a comorbid
internalizing profile.

Table 7. Distribution of depression severity levels according to diagnostic status among patients
with available questionnaire data. Comparison of depressive symptom severity between patients
with isolated depression and those presenting anxiety–depression comorbidity. Values represent the
number and percentage of patients with available questionnaire data and depression diagnostics.

Depression Severity

Pathology Mild (%) Moderate (%) Severe (%) Total (%)

Only Depression 7 (0.49%) 4 (0.27%) 1 (0.07%) 12 (0.84%)
Comorbidity 599 (41.83%) 587 (40.99%) 234 (16.34%) 1420 (99.16%)
Total 606 (42.32%) 591 (41.27%) 235 (16.41%) 1432 (100%)
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The comparative severity structure of isolated and comorbid presentations is summa-
rized visually in Figure 4. By displaying anxiety and depression side by side according to
diagnostic status, the figure makes immediately apparent that isolated disorders are pre-
dominantly characterized by mild symptom levels, whereas comorbid anxiety–depression
is associated with a more substantial contribution from moderate and severe categories in
both domains.

Figure 4. Severity distribution of anxiety and depression according to diagnostic status. Comparison
of severity categories for anxiety and depressive symptoms between patients with isolated disorders
and those presenting anxiety–depression comorbidity. Proportions represent the relative frequency
of mild, moderate, and severe severity levels within each diagnostic group.

Patients with isolated anxiety or isolated depression were predominantly represented
in the mild severity category, whereas patients with anxiety–depression comorbidity in-
cluded a broader severity spectrum. Therefore, comparisons between isolated and comor-
bid diagnostic groups should be interpreted cautiously, as observed utilization differences
may partly reflect differences in symptom severity distribution rather than comorbidity
status alone.

3.5. Coupling Between Anxiety and Depression Severity in the Comorbid Subgroup

To further characterize the internal clinical structure of anxiety–depression comorbid-
ity, the relationship between anxiety and depression severity levels was examined within
the comorbid subgroup. As shown in Table 8, the cross-tabulation of severity categories
revealed a highly organized distribution, with the greatest concentrations observed along
the diagonal corresponding to concordant severity levels in both domains. In particular,
mild anxiety was most frequently paired with mild depression, moderate anxiety with
moderate depression, and severe anxiety with severe depression, indicating that symptom
burden in one domain tended to be accompanied by a comparable degree of burden in the
other. Rather, they appear to form a clinically coherent severity architecture in which both
symptom domains tend to intensify together.

Table 8. Contingency table showing the relationship between anxiety and depression severity levels
in patients with anxiety–depression comorbidity. Cross-tabulation of anxiety severity (rows) and
depression severity (columns) within the comorbid subgroup. Values represent the number and
percentage of patients with available questionnaire data and anxiety–depression comorbidity.

Depression Severity

Anxiety Severity Mild (%) Moderate (%) Severe (%) Total (%)

Mild 492 (34.67%) 258 (18.18%) 32 (2.26%) 782 (55.11%)
Moderate 89 (6.27%) 256 (18.04%) 95 (6.69%) 440 (31.01%)
Severe 18 (1.27%) 72 (5.07%) 107 (7.54%) 197 (13.88%)
Total 599 (42.21%) 586 (41.30%) 234 (16.49%) 1419 (100%)

The chi-square analysis showed a statistically significant association between anxiety and
depression severity categories within the comorbid subgroup (p = 5524 × 10−107). Concordant
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severity combinations occurred more frequently than expected under independence. This
finding indicates that anxiety and depression severity were not randomly distributed within
comorbid cases; however, because of the cross-sectional and retrospective nature of the
analysis, it should not be interpreted as evidence of causal or mechanistic coupling.

To determine which severity combinations contributed most strongly to the overall
association, adjusted standardized residuals were examined for each cell of the contingency
table. As presented in Table 9, the most prominent positive residuals were observed for
the combinations mild anxiety with mild depression, moderate anxiety with moderate
depression, and severe anxiety with severe depression, indicating that these concordant
pairings occurred more frequently than expected under independence. In contrast, several
discordant combinations showed negative residuals, suggesting that mismatched severity
levels were less common than would be expected by chance alone. Particularly noteworthy
is the strong positive residual for the severe–severe combination, which supports the view
that the highest-burden patients tend to cluster within a clearly identifiable subgroup of
comorbid presentations.

Table 9. Adjusted standardized residuals for the anxiety–depression severity contingency analysis.
Adjusted standardized residuals from the chi-square test examining the relationship between anxi-
ety and depression severity levels in patients with anxiety–depression comorbidity with available
questionnaire data. Cells highlighted in green indicate values greater than +2 (more frequent than
expected), while cells highlighted in red indicate values lower than −2 (less frequent than expected).

Depression Severity

Anxiety Severity Mild (%) Moderate (%) Severe (%)
Mild 8.91 −3.61 −8.54
Moderate −7.10 5.51 2.63
Severe −7.15 −1.04 13.07

3.6. Comorbidity Healthcare-Utilization Profiles Across Diagnostic and Severity Strata
3.6.1. Consultation Frequency and Inter-Visit Interval

To examine whether healthcare utilization within the anxiety–depression comorbid
subgroup varied according to sex, the mean number of consultations and the mean interval
between consecutive visits were analysed separately for female and male patients. As
shown in Table 10, female patients demonstrated a higher mean number of consultations
than male patients, together with shorter inter-visit intervals. Overall, the mean consul-
tation rate across the cohort was 30.18 days per consultation. Female patients showed a
slightly lower consultation rate than males (29.57 vs. 32.25 days per consultation), indicating
modestly more frequent follow-up after accounting for observation time. This combination
suggests a pattern of greater care engagement and more closely spaced follow-up among
women within the comorbid subgroup.

Table 10. Mean consultation frequency, inter-visit intervals and consultation rate according to sex
among patients with anxiety–depression comorbidity. Mean number of consultations per patient
and mean interval between consecutive consultations (in days) stratified by biological sex within the
comorbid subgroup. Values are presented as mean ± standard deviation.

Sex Mean Number of Visits Mean Inter-Visit Interval (Days) Mean Consultation Rate (Days/Visit)

Female 9.96 ± 9.69 51.54 ± 218.11 29.57 ± 25.04
Male 8.31 ± 8.07 70.86 ± 493.24 32.25 ± 25.02
Total 9.59 ± 9.37 55.89 ± 302.59 30.18 ± 25.37
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Age-stratified analyses were then performed to determine whether the operational
profile of anxiety–depression comorbidity also varied across the lifespan. As presented
in Table 11, consultation burden was concentrated primarily in adulthood, particularly
between 20 and 49 years of age, where the mean number of consultations remained consis-
tently high. The highest mean number of consultations, however, was observed in patients
aged 60 years and older, suggesting that older adults with comorbid anxiety–depression
may also represent a subgroup requiring sustained longitudinal follow-up. Inter-visit inter-
vals showed an equally informative pattern. Patients younger than 20 years had relatively
short intervals between consultations, consistent with a model of closer monitoring, while
adults aged 30–49 years also showed comparatively tight follow-up spacing. Consultation
rates were broadly similar across age groups, ranging from 29.05 days per consultation
among patients aged 20–29 years to 32.27 days per consultation among those aged 60 years
or older.

Table 11. Mean consultation frequency, inter-visit intervals and mean consultation rate across age
groups among patients with anxiety–depression comorbidity. Mean number of consultations and
mean inter-visit interval (days) stratified by age group within the comorbid subgroup. Values
represent mean ± standard deviation.

Age Mean Number of Consultations Mean Inter-Visit Interval (Days) Mean Consultation Rate (Days/Visit)

<20 7.65 ± 6.07 41.27 ± 38.71 31.3 ± 25.94
20–29 9.49 ± 9.18 67.62 ± 449.14 29.05 ± 24.92
30–39 9.76 ± 9.56 41.97 ± 43.14 30.91 ± 24.35
40–49 9.77 ± 9.80 40.97 ± 49.41 30.15 ± 27.21
50–59 9.32 ± 9.82 76.69 ± 238.56 30.36 ± 28.37
60+ 12.78 ± 11.12 34.75 ± 19.09 32.27 ± 21.71
Total 9.59 ± 9.37 55.89 ± 302.59 30.18 ± 25.37

To determine whether the healthcare-utilization profile associated with anxiety–depression
comorbidity differed from that observed in isolated disorders, consultation frequency, inter-visit
intervals and consultation rate were compared across the three main diagnostic groups. As
shown in Table 12, patients presenting anxiety–depression comorbidity exhibited the highest
mean number of consultations, clearly exceeding the corresponding values observed in patients
with anxiety alone and depression alone. In parallel, the comorbid group also showed a shorter
mean inter-visit interval than the isolated-disorder groups, but it was the depression-alone
group that had the lowest consultation rate with 28.91.

Table 12. Comparison of healthcare utilization according to diagnostic status. Mean number of visits,
mean inter-visit interval (days) and mean consultation rate (days/visit) across diagnostic groups
including anxiety–depression comorbidity, anxiety alone, and depression alone. Values are expressed
as mean ± standard deviation.

Pathology Mean Number of Visits Mean Inter-Visit Interval (Days) Mean Consultation Rate (Days/Visit)

Comorbidity 9.59 ± 9.37 55.89 ± 302.56 30.17 ± 25.37
Only Anxiety 6.64 ± 6.83 174.48 ± 2313.55 30.35 ± 30.27
Only Depression 6.52 ± 6.00 74.23 ± 499.02 28.91 ± 21.80
Total 8.72 ± 8.75 79.72 ± 1039.91 28.79 ± 25.91

To explore whether healthcare utilization varied according to symptom burden within
the anxiety–depression comorbid subgroup, consultation frequency and inter-visit inter-
vals were stratified by anxiety severity. As shown in Table 13, meaningful differences
emerged across severity categories, indicating that the operational profile of care was not
homogeneous within comorbid presentations. Patients with mild anxiety had the lowest
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mean number of consultations, whereas those with moderate anxiety showed the highest
consultation frequency. Patients with severe anxiety also maintained a high consultation
burden and, notably, exhibited the shortest mean interval between visits, suggesting a
pattern of more closely spaced follow-up as symptom intensity increased. Consultation
rates were also compared according to anxiety severity. Mean values were 29.63, 30.24 and
30.77 days per consultation for mild, moderate and severe anxiety, respectively.

Table 13. Mean number of visits, mean inter-visit interval (days) and mean consultation rate
(days/visit) stratified by anxiety severity in the comorbid subgroup with available questionnaire data.

Anxiety Severity Mean Number of Visits Mean Inter-Visit Interval (Days) Mean Consultation Rate (Days/Visit)

Mild 8.91 ± 8.69 53.45 ± 9.22 29.63 ± 22.49
Moderate 10.54 ± 9.78 50.52 ± 203.83 30.24 ± 26.99
Severe 10.20 ± 9.76 40.87 ± 47.93 30.77 ± 27.31
Total 9.60 ± 9.22 50.79 ± 271.67 29.98 ± 24.64

A complementary analysis was then conducted to determine whether healthcare-
utilization patterns within the anxiety–depression comorbid subgroup also varied accord-
ing to depression severity. As shown in Table 14, depressive symptom burden was likewise
associated with differences in operational care metrics, indicating that utilization patterns
within comorbid presentations were not solely shaped by anxiety severity, but also by the
intensity of depressive symptoms. Patients with mild depressive symptoms showed the
lowest consultation burden overall, whereas those with moderate and severe depression
tended to require a greater number of consultations, supporting the interpretation that
increasing depressive burden may be associated with more sustained engagement with care.
Inter-visit intervals provided an additional layer of interpretive value. Patients with more
severe depressive symptoms tended to show shorter spacing between visits than those
with milder presentations, suggesting that higher depressive burden may be linked not
only to a greater cumulative number of consultations, but also to a more closely structured
follow-up schedule. In contrast, consultation rate showed a higher burden for moderate
depression. Mean consultation rates were 28.10, 32.55 and 28.37 days per consultation for
mild, moderate and severe depression, respectively.

Table 14. Mean number of visits, inter-visit interval (days) and mean consultation rate (days/visit)
stratified by depression severity in the comorbid subgroup with available questionnaire data.

Depression Severity Mean Number of Visits Inter-Visit Interval (Days) Mean Consultation Rate (Days/Visit)

Mild 8.58 ± 8.35 40.18 ± 71.87 28.10 ± 19.83
Moderate 9.99 ± 9.56 67.57 ± 416.02 32.55 ± 30.45
Severe 11.11 ± 10.15 36.18 ± 25.73 28.37 ± 18.25
Total 9.58 ± 9.22 50.84 ± 271.95 29.99 ± 24.66

For anxiety, severity-related differences in healthcare utilization were statistically
significant (p = 0.0075), indicating that increasing symptom burden was associated with
meaningful variation in consultation patterns. The most pronounced contrast was observed
between the mild and moderate categories (p = 0.0038), suggesting that even transitions
within the lower-to-intermediate range of severity may be reflected in measurable changes
in care engagement. A comparable pattern was observed for depression, for which severity
groups also differed significantly overall (p = 0.00063). Post hoc comparisons showed that
the strongest contrasts were found between the mild and moderate categories (p = 0.0068)
and between the mild and severe categories (p = 0.00078), further supporting the view
that depressive burden is closely linked to differences in service utilization. By contrast,
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inter-visit intervals did not differ significantly across severity groups for either anxiety
or depression (p = 0.8442 and p = 0.1479, respectively). However, analysing consultation
rate, there weren’t any statistically significant differences between anxiety severity groups
(p = 0.815). Post hoc comparisons confirmed the absence of significant pairwise differences
between mild and moderate anxiety (p = 0.672), moderate and severe anxiety (p = 0.820),
and mild and severe anxiety (p = 0.544). These findings suggest that previously observed
differences in raw consultation counts according to anxiety severity are substantially
attenuated when follow-up duration is taken into account. In contrast, analysing differences
for consultation rates, a statistically significant difference between groups was revealed
(p = 0.0043). Post hoc analyses identified significant differences between mild and moderate
depression (p = 0.0029) and between moderate and severe depression (p = 0.0498), whereas
mild and severe depression did not differ significantly (p = 0.858). Importantly, this
pattern was non-linear, with moderate depression showing the highest mean number
of days per consultation. Therefore, although depression severity remained associated
with consultation rate after adjustment for follow-up duration, the relationship cannot
be interpreted as a simple gradient of increasing healthcare utilization with increasing
symptom severity.

3.6.2. Appointment Duration

In addition to consultation frequency and inter-visit intervals, consultation duration
was examined as a complementary operational metric within the anxiety–depression co-
morbid subgroup. As shown in Table 15, female patients had a longer mean consultation
duration than male patients. The overall mean consultation duration in the comorbid
subgroup was approximately 42 min. Differences in consultation duration were observed
across demographic strata, although the magnitude of these differences was smaller than
that observed for consultation counts and inter-visit intervals. Overall, consultation du-
ration remained relatively stable across groups, indicating that variation in healthcare
utilization within the comorbid subgroup was more evident in consultation frequency and
follow-up spacing than in appointment length.

Table 15. Consultation duration according to sex in the comorbid subgroup. Mean duration of
tele-mental health consultations (minutes) stratified by biological sex among patients presenting
anxiety–depression comorbidity. Values are presented as mean ± standard deviation.

Sex Mean Appointment Duration (Minutes)

Female 43.24 ± 94.01
Male 37.73 ± 24.75
Total 42.00 ± 83.61

Consultation duration was also examined across age groups within the anxiety–depression
comorbid subgroup. As shown in Table 16, mean appointment duration remained relatively sta-
ble across most age categories, with values clustering around the overall mean of approximately
42 min. No clear linear age-related trend was observed. Consultation duration was somewhat
shorter among patients aged 40–49 years and somewhat longer among those aged 50–59 years;
however, differences between age groups were modest overall. Compared with the variation
observed in consultation frequency and inter-visit intervals, consultation duration showed a
more homogeneous distribution across age strata. These findings indicate that appointment
length remained broadly consistent across age groups within the comorbid subgroup.
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Table 16. Consultation duration across age groups in the comorbid subgroup. Mean appointment
duration (minutes) stratified by age group among patients with anxiety–depression comorbidity.
Values represent mean ± standard deviation.

Age Mean Appointment Duration (Minutes)

<20 41.74 ± 52.18
20–29 41.43 ± 55.19
30–39 43.89 ± 128.49
40–49 38.89 ± 24.50
50–59 45.74 ± 65.03
60+ 40.69 ± 26.59
Total 42.00 ± 83.61

To determine whether differences in healthcare utilization across diagnostic groups
also extended to appointment length, mean consultation duration was compared between
patients with anxiety–depression comorbidity, anxiety alone, and depression alone. As
shown in Table 17, mean consultation duration was broadly similar across diagnostic
categories, with only modest variation between groups. Patients with isolated anxiety had
the longest mean consultation duration, followed by the comorbid subgroup, whereas
patients with isolated depression had the shortest mean consultation time.

Table 17. Mean consultation duration according to diagnostic category. Comparison of mean
teleconsultation duration (minutes) among patients with anxiety–depression comorbidity, anxiety
alone, and depression alone.

Pathology Mean Appointment Duration (Minutes)

Comorbidity 41.998 ± 83.61
Only Anxiety 44.84 ± 103.95
Only Depression 39.29 ± 38.21
Total 42.25 ± 84.42

Overall, differences in consultation duration were smaller than those observed for
consultation frequency and inter-visit intervals. Consultation duration remained relatively
stable across diagnostic categories, indicating that variation in healthcare utilization was
more evident in measures related to consultation frequency and follow-up spacing than in
appointment length.

To further examine appointment-level healthcare utilization, consultation duration
was analysed according to anxiety and depression severity. As shown in Table 18, mean
consultation duration varied across severity categories for both symptom domains. For
anxiety and depression, the longest mean consultation durations were observed in the
moderate severity group, whereas mild and severe categories showed shorter average
appointment times. For anxiety, overall differences in consultation duration between
severity groups reached statistical significance, although pairwise post hoc comparisons
were not statistically significant. For depression, a similar distribution of mean consultation
duration was observed, with moderate severity showing the longest average appointments;
however, overall differences between severity groups did not reach statistical significance.
Compared with consultation frequency and inter-visit intervals, consultation duration
showed a different pattern of variation across severity levels. Overall, differences in
appointment length were relatively modest, indicating that consultation duration remained
more stable across severity groups than other healthcare-utilization metrics examined
in the study.
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Table 18. Consultation duration stratified by symptom severity for anxiety and depression in the
comorbid subgroup with available questionnaire data. Mean duration of tele-mental health consulta-
tions (minutes) according to symptom severity category for anxiety and depressive symptoms.

Mean Appointment Duration (Minutes)

Severity Anxiety Depression

Mild 39.02 ± 31.51 40.71 ± 42.33
Moderate 50.56 ± 148.46 45.55 ± 126.31
Severe 35.97 ± 14.24 37.68 ± 25.34
Total 42.19 ± 86.27 42.21 ± 86.36

For anxiety, consultation duration differed significantly across severity groups overall
(p = 0.0439), supporting the view that anxiety burden may influence the temporal structure
of clinical encounters, although no individual pairwise contrasts remained significant
in post hoc analyses. Therefore, these findings should be interpreted cautiously, as the
overall effect was not supported by statistically significant pairwise group differences. For
depression, the same general directional pattern was observed, but the overall group effect
did not reach statistical significance (p = 0.4280).

3.7. Stability of Anxiety and Depression Severity Across Additional Psychiatric
Comorbidity Status

To further characterize the anxiety–depression comorbid subgroup, symptom severity
distributions were examined according to the presence or absence of additional psychiatric
comorbidities beyond anxiety and depression. As shown in Figure 5, the distribution of
anxiety and depression severity categories was broadly similar across both groups. In
both symptom domains, mild and moderate severity categories accounted for the largest
proportion of cases, whereas severe presentations represented a smaller proportion of
patients. No major shifts in the overall severity distribution were observed according
to the presence of additional psychiatric comorbidities. Overall, the severity patterns
identified within the anxiety–depression comorbid subgroup remained relatively consistent
regardless of additional psychiatric comorbidity status.

(a) (b) 

Figure 5. Distribution of anxiety and depression severity according to the presence of additional
psychiatric comorbidities. (a) Anxiety severity distribution in patients with and without psychiatric co-
morbidities beyond anxiety–depression. (b) Depression severity distribution under the same conditions.

4. Discussion
This study provides real-world evidence that anxiety–depression comorbidity in

tele–mental health is both highly prevalent and clinically meaningful, being associated
not only with a distinct severity architecture but also with a more intensive pattern of
healthcare utilization. In this cohort, the study population was predominantly composed of
young adults and showed a marked female predominance, while anxiety and/or depressive
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symptoms were highly prevalent overall. Nearly half of symptomatic patients presented
anxiety–depression comorbidity, reinforcing the relevance of this dyad as a major clinical
pattern in routine tele–mental health care. Although mild severity predominated in both
domains, depressive symptoms showed a relatively greater representation of moderate-
to-severe presentations than anxiety. Taken together, these findings are consistent with
epidemiological literature showing that anxiety and depressive disorders frequently co-
occur and contribute substantially to the global burden of mental illness [1–3,6]. The
marked predominance of female patients, together with the concentration of cases in young
adulthood, is also aligned with previous epidemiological evidence. Both anxiety and
depressive symptoms were more frequently observed in women, with peak prevalence in
the 20–29-year age group, whereas in men the highest frequencies were observed somewhat
later, between 30 and 39 years. In addition, within corresponding age strata, women
tended to present greater symptom severity than men. These findings are consistent with
robust literature showing that women are disproportionately affected by both anxiety
and depressive disorders across populations [12–16]. Multiple explanatory mechanisms
have been proposed, including hormonal influences, sex differences in stress responsivity,
psychosocial burden, and differing patterns of emotional processing and help-seeking
behaviour [16,17]. In this context, our findings suggest that young adult women may
represent a particularly vulnerable and high-burden subgroup within tele–mental health
services. At the same time, the lower representation of the youngest and oldest age groups
should be interpreted cautiously, as service access, digital engagement, and help-seeking
behaviour may differ substantially at the extremes of age.

One of the most clinically relevant findings of the study was the severity structure
associated with diagnostic status. Patients with anxiety–depression comorbidity showed a
substantially greater proportion of moderate-to-severe symptomatology than those pre-
senting isolated anxiety or isolated depression. This supports the interpretation that
comorbidity reflects greater clinical burden rather than simple diagnostic coexistence. Such
a pattern is consistent with previous work showing that comorbid anxiety and depressive
disorders are associated with greater symptom load, poorer outcomes, higher relapse risk,
and more pronounced functional impairment than single disorders [7–11]. In this sense,
the present findings reinforce the value of examining anxiety and depression jointly in
routine-care datasets which is consistent with dimensional models of internalizing psy-
chopathology and suggests that anxiety and depression severity are closely associated
within comorbid presentations.

Within the comorbid subgroup, anxiety and depression severity levels also showed
a significant tendency to cluster in concordant categories. Mild anxiety was most often
accompanied by mild depressive symptoms, while severe anxiety was strongly associated
with severe depression. Although the magnitude of association was moderate, this pattern
strongly suggests that symptom escalation in one domain tends to be accompanied by
escalation in the other. This observation is highly compatible with dimensional models
of internalizing psychopathology, in which anxiety and depression are conceptualized
as closely related and partially overlapping manifestations within a broader affective
spectrum [11]. Rather than functioning as fully independent symptom domains, they
appear in this cohort to form a clinically coherent severity architecture.

Interestingly, the presence of additional psychiatric comorbidities beyond anxiety and
depression did not substantially alter the observed severity distributions. Anxiety and
depression severity patterns appeared broadly similar regardless of additional psychiatric
diagnoses, suggesting that the association between the two symptom domains remained
relatively stable across different levels of psychiatric complexity. Although the present
analysis cannot determine the independent contribution of specific comorbid disorders, these
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findings indicate that the severity patterns observed within the anxiety–depression subgroup
were not markedly modified by the presence of broader psychiatric multimorbidity.

The healthcare-utilization analyses add an important operational dimension to these
clinical observations. Compared with isolated anxiety or depression, anxiety–depression
comorbidity was associated with a distinctly higher-intensity pattern of care, character-
ized by more consultations and shorter inter-visit intervals. This suggests that the greater
symptom burden associated with comorbidity translates into a more demanding follow-
up structure in routine tele–mental health practice. Such a pattern is clinically plausible
and consistent with previous studies showing that individuals with anxiety and mood
disorders utilize mental health services more frequently than the general population [21].
From a service-delivery perspective, this result is particularly important because it links
comorbidity directly to measurable operational demand, thereby moving beyond symptom
description alone. Sex- and age-related patterns in healthcare utilization further refined
this operational picture. Female patients required more consultations and had shorter
intervals between visits than males, suggesting greater longitudinal service engagement
and a potentially higher burden of ongoing care. This pattern may reflect not only greater
symptom burden, but also known sex differences in help-seeking behaviour and continuity
of mental health service use [15–17]. Age-stratified analyses showed that healthcare uti-
lization remained substantial across most adult age groups, with certain subgroup-specific
patterns of interest. Younger patients showed relatively fewer consultations but maintained
reasonably close follow-up spacing, consistent with early engagement and active moni-
toring, while older adults exhibited the highest mean number of consultations and the
shortest inter-visit intervals, suggesting closer and potentially more intensive follow-up in
later life. Together, these findings support the view that healthcare-utilization profiles in
tele–mental health are demographically structured rather than uniformly distributed. To
address the potential influence of follow-up duration on healthcare-utilization measures,
additional analyses used a follow-up-adjusted consultation-rate metric expressed as mean
days per consultation. This approach allowed for a more standardized comparison of
healthcare utilization across patients with different observation periods. After accounting
for follow-up duration, some utilization differences became less pronounced, indicating
that part of the variation observed in crude utilization metrics may have reflected differ-
ences in observation time rather than clinical characteristics alone. These findings highlight
the importance of considering temporal factors when interpreting healthcare-utilization
patterns in observational tele–mental health data and support the use of follow-up-adjusted
metrics to better characterize patterns of healthcare engagement. Stratification by symptom
severity also revealed clinically informative gradients in service use. For anxiety, moderate
severity was associated with the highest number of consultations, whereas severe anxiety
was associated with shorter inter-visit intervals. For depression, the pattern appeared
somewhat more linear, with greater consultation frequency as severity increased and the
shortest follow-up intervals in severe cases. However, follow-up-adjusted consultation-rate
analyses produced a more nuanced picture. For anxiety, consultation rates did not differ
significantly between severity groups, suggesting that some of the differences observed in
crude utilization measures may have been influenced by variation in follow-up duration.
For depression, consultation rate remained significantly associated with symptom severity,
although the relationship was non-linear, with moderate depression showing the longest
interval between consultations. Overall, these findings suggest that severity-related dif-
ferences in healthcare utilization are more complex than a simple increase in service use
with increasing symptom burden and that different utilization metrics may capture distinct
aspects of clinical care.
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An additional limitation concerns the possibility of confounding by symptom-severity
distribution when comparing healthcare utilization between isolated anxiety/depression
and anxiety–depression comorbidity. Although a sensitivity analysis within matched
severity strata would have been informative, this was not feasible in the present dataset
because the isolated diagnostic groups with available questionnaire-based severity data
were very small, particularly in the moderate and severe categories. As a result, stratified
comparisons between isolated and comorbid cases within the same severity level would
have been underpowered and potentially unstable. Therefore, the observed differences in
healthcare utilization should not be interpreted as reflecting comorbidity status alone, but
rather as patterns that may partly reflect the higher symptom-severity burden observed in
the comorbid group. Future studies with larger isolated-disorder subgroups are needed to
disentangle the independent effects of diagnostic comorbidity and symptom severity on
healthcare utilization.

Importantly, anxiety–depression comorbidity was not associated with longer consulta-
tions when compared with isolated disorders, suggesting that the distinctive operational
burden of comorbidity is more strongly reflected in consultation frequency and conti-
nuity than in the length of each individual encounter. In addition, moderate symptom
severity—particularly for anxiety—was associated with longer consultations than mild or
severe categories. One plausible explanation is that moderate presentations may require
more extensive diagnostic clarification, therapeutic adjustment, or exploratory clinical
discussion, whereas severe cases may be managed through more frequent but not neces-
sarily longer contacts. These findings highlight the multidimensional nature of healthcare
utilization and suggest that different operational metrics may capture different aspects of
clinical complexity.

Taken together, these results contribute to the growing literature examining the rela-
tionship between symptom burden and healthcare utilization in digital-care environments.
Tele–mental health platforms generate structured clinical and operational datasets that
make it possible to explore how symptom profiles are associated with patterns of service
use over time. In the present study, symptom severity, comorbidity status, and healthcare-
utilization measures showed consistent associations across several analyses. However,
these findings should be considered descriptive and hypothesis-generating rather than
definitive evidence of digital phenotypes.

This interpretation is particularly relevant because telemedicine has already demon-
strated clinical effectiveness in the management of mood and anxiety disorders. Systematic
reviews and meta-analyses indicate that tele–mental health interventions can produce
clinically meaningful improvements in depressive and anxiety symptoms while improving
access, continuity, and flexibility of care [18,20,22]. Although the present findings should
be interpreted as descriptive and hypothesis-generating, they are consistent with broader
person-centered approaches that seek to use routinely collected clinical data to character-
ize clinically meaningful patient profiles and better understand variation in healthcare
needs [28]. Within this context, operational phenotypes derived from telehealth platforms
may provide an additional layer of actionable information that complements symptom
scales and supports more efficient care planning. Rather than replacing clinical judgment,
such metrics may help identify patients who are likely to require more intensive follow-up,
closer monitoring, or more sustained contact over time.

Some limitations should be considered when interpreting these findings. First, ques-
tionnaire completion was not universal among diagnosed patients a formal comparison
between patients with and without available questionnaire data was not performed, which
may have introduced response bias and limited the representativeness of the severity
analyses. Second, the study relied on routinely collected real-world data, and residual
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confounding cannot be excluded. Third, different validated instruments were used to assess
anxiety and depression severity, which may have introduced some heterogeneity despite
the harmonization strategy adopted. Fourth, the high variability observed in inter-visit
intervals and some consultation-duration measures suggests the presence of substantial
dispersion and possible outliers that could not be fully standardized within the dataset.
Fifth, the retrospective design precludes causal inference, and the observed associations
should therefore be interpreted as descriptive and hypothesis-generating rather than causal.
Finally, the generalizability of the findings to other tele–mental health systems or conven-
tional in-person settings remains to be established. The relatively small number of severe
anxiety and depression cases may have limited the statistical power of severity-stratified
analyses. In addition, the most severe clinical presentations may be underrepresented
in this cohort, as such patients are more likely to receive follow-up in specialized public
mental-health services or to access emergency psychiatric care during periods of clinical
deterioration. Moreover, the present analyses did not distinguish between psychiatry and
psychology consultations. Because consultation duration, follow-up frequency, and clinical
management strategies may differ between provider types, part of the observed variation
in healthcare-utilization measures may reflect differences in service composition rather
than patient characteristics alone. Furthermore, healthcare-utilization variables such as con-
sultation counts, inter-visit intervals, and appointment duration may exhibit non-normal
or overdispersed distributions. Although follow-up-adjusted analyses were incorporated
to address differences in observation time, future studies may benefit from generalized
count-data models, longitudinal approaches, and other robust statistical techniques specif-
ically designed for healthcare-utilization outcomes. Despite these limitations, the study
has several important strengths. It is based on a large real-world tele–mental health co-
hort, combines symptom-severity assessment with operational service-level metrics, and
examines comorbidity, demographic factors, and healthcare utilization within a unified
analytic framework. This integrated perspective makes it possible to move beyond simple
prevalence estimates and toward a more clinically meaningful characterization of patient
complexity and care demand.

Overall, our findings support the development of operational digital phenotypes of
anxiety–depression comorbidity grounded in routine-care data. Symptom severity and
comorbidity were not merely descriptive clinical labels; they were associated with consistent
and measurable differences in healthcare utilization, particularly in consultation frequency
and follow-up cadence. By integrating severity, comorbidity structure, age, sex, and service-
level metrics, the study identifies reproducible resource-use signatures that may support
data-informed triage, adaptive follow-up planning, and more efficient allocation of clinical
resources. Importantly, although derived from tele–mental health records, this framework
is not inherently platform-dependent. The linkage between symptom architecture and
longitudinal utilization metrics may also be relevant to in-person care settings, where visit
frequency, encounter timing, and monitoring intensity are equally measurable. In this
sense, the present study demonstrates the feasibility of constructing clinically interpretable
operational phenotypes in mental health care using routinely collected data, while also
laying the groundwork for future predictive and longitudinal models aimed at prospective
risk stratification.

5. Conclusions
This real-world study shows that anxiety–depression comorbidity in tele–mental

health is not merely a diagnostic overlap, but a clinically meaningful presentation associ-
ated with measurable differences in healthcare utilization. Comorbid cases were highly
prevalent in this cohort and displayed marked severity coupling, with greater symptom
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burden in one domain tending to co-occur with greater severity in the other. Importantly,
these clinical patterns were reflected in operational care metrics, particularly consultation
frequency and follow-up cadence. Beyond confirming the relevance of anxiety–depression
comorbidity, our findings suggest that routinely collected telehealth data can support the
identification of clinically interpretable resource-use signatures. Patients with comorbid
and more severe symptom profiles tended to require more intensive follow-up, with espe-
cially pronounced utilization patterns in young adult women, while older adults showed
evidence of closer monitoring despite differing overall consultation profiles. Taken together,
these results support the view that symptom architecture, demographic characteristics,
and healthcare-utilization variables can be meaningfully integrated within a pragmatic
digital-phenotyping framework.

Overall, the present study demonstrates that anxiety–depression comorbidity is highly
prevalent within routine tele–mental health practice and is associated with distinct pat-
terns of symptom severity and healthcare utilization. The observed associations between
comorbidity, severity, and operational care metrics suggest that routinely collected tele-
health data can provide valuable insights into real-world patterns of service use. However,
follow-up-adjusted analyses showed that some utilization differences became attenuated
after accounting for observation time, particularly for anxiety severity. Consequently,
these findings should be interpreted as descriptive and hypothesis-generating rather than
as definitive evidence of digital phenotypes. Future longitudinal studies incorporating
treatment variables, repeated symptom assessments, and clinical outcomes will be neces-
sary to determine the stability, predictive value, and practical relevance of these observed
utilization patterns.

Author Contributions: Conceptualization, F.P. and N.V.; methodology, A.Z.; software, A.Z.; vali-
dation, A.D., F.P. and N.V.; formal analysis, A.Z., A.D., F.P. and N.V.; investigation, A.Z.; resources,
F.P. and N.V.; data curation, A.Z.; writing—original draft preparation, A.Z.; writing—review and
editing, A.D., F.P. and N.V.; visualization, F.P. and N.V.; supervision, N.V.; project administration, F.P.
and N.V.; funding acquisition, N.V. All authors have read and agreed to the published version of
the manuscript.

Funding: This research was funded by Fundação para a Ciência e a Tecnologia (FCT), Portugal,
through project 2024.18026.PEX.

Institutional Review Board Statement: Not applicable.

Informed Consent Statement: Not applicable.

Data Availability Statement: The original contributions presented in this study are included in the
article. Further inquiries can be directed to the corresponding author.

Acknowledgments: A.Z. acknowledges the support provided by Knok for this project. The au-
thors acknowledge support from the European Regional Development Fund (FEDER), through
COMPETE 2020—Operational Programme for Competitiveness and Internationalisation (POCI), under
the Portugal 2020 Partnership Agreement, and from national funds through FCT, within the scope of
CINTESIS—R&D Unit (UIDB/4255/2020) and the Associate Laboratory RISE (LA/P/0053/2020). N.V.
further acknowledges support from FCT and FEDER through grants IF/00092/2014/CP1255/CT0004
and PRR-09/C06-834I07/2024.P11721, as well as support from the CHAIR in Onco-Innovation of the
Faculty of Medicine, University of Porto (FMUP).

Conflicts of Interest: Author Filipe Pinto is employed by knokcare (knok) as Chief Medical Officer
and holds equity in the company. Author Ana Dionísio is employed by company knokcare (knok).The
remaining authors declare that the research was conducted in the absence of any commercial or
financial relationships that could be construed as a potential conflict of interest.

https://doi.org/10.3390/medsci14030368

https://doi.org/10.3390/medsci14030368


Med. Sci. 2026, 14, 368 24 of 25

References
1. World Health Organization. Depression and Other Common Mental Disorders; WHO: Geneva, Switzerland, 2017. Available online:

www.who.int (accessed on 3 January 2017).
2. GBD 2019 Mental Disorders Collaborators. Global, regional, and national burden of 12 mental disorders in 204 countries and

territories, 1990–2019: A systematic analysis for the Global Burden of Disease Study 2019. Lancet Psychiatry 2022, 9, 137–150.
[CrossRef] [PubMed]

3. Zhang, Y.; Jia, X.; Yang, Y.; Sun, N.; Shi, S.; Wang, W. Change in the global burden of depression from 1990–2019 and its prediction
for 2030. J. Psychiatr. Res. 2024, 178, 16–22. [CrossRef] [PubMed]

4. Greenberg, P.E.; Fournier, A.A.; Sisitsky, T.; Simes, M.; Berman, R.; Koenigsberg, S.H.; Kessler, R.C. The Economic Burden of
Adults with Major Depressive Disorder in the United States (2010 and 2018). PharmacoEconomics 2021, 39, 653–665. [CrossRef]
[PubMed]

5. Estudo Epidemiológico Nacional de Saúde Mental 1º Relatório. Available online: https://www.mgfamiliar.net/wp-content/
uploads/Relatorio_Estudo_Saude-Mental_2.pdf (accessed on 29 December 2025).

6. Programa Nacional Para a Saúde Mental PORTUGAL Saúde Mental em Números. 2015. Available online: https://www.fnerdm.
pt/wp-content/uploads/2014/05/Portugal-Saude-Mental-em-Numeros-2015.pdf (accessed on 29 December 2025).

7. Tiller, J.W.G. Depression and anxiety. Med. J. Aust. 2013, 199, 28. [CrossRef] [PubMed]
8. Belzer, K.; Schneier, F.R. Comorbidity of Anxiety and Depressive Disorders: Issues in Conceptualization, Assessment, and

Treatment. J. Psychiatr. Pract. 2004, 10, 296–306. [CrossRef] [PubMed]
9. Choi, K.W.; Kim, Y.-K.; Jeon, H.J. Comorbid Anxiety and Depression: Clinical and Conceptual Consideration and Transdiag-

nostic Treatment. In Advances in Experimental Medicine and Biology; Springer: Berlin/Heidelberg, Germany, 2020; Volume 1191,
pp. 219–235. [CrossRef] [PubMed]

10. Gaspersz, R.; Nawijn, L.; Lamers, F.; Penninx, B.W.J.H. Patients with anxious depression. Curr. Opin. Psychiatry 2018, 31, 17–25.
[CrossRef] [PubMed]

11. Lamers, F.; van Oppen, P.; Comijs, H.C.; Smit, J.H.; Spinhoven, P.; van Balkom, A.J.; Nolen, W.A.; Zitman, F.G.; Beekman, A.T.;
Penninx, B.W. Comorbidity patterns of anxiety and depressive disorders in a large cohort study: The Netherlands Study of
Depression and Anxiety (NESDA). J. Clin. Psychiatry 2011, 72, 341–348. [CrossRef] [PubMed]

12. Watson, D. Rethinking the mood and anxiety disorders: A quantitative hierarchical model for DSM-V. J. Abnorm. Psychol. 2005,
114, 522–536. [CrossRef] [PubMed]

13. Mineka, S.; Watson, D.; Clark, L.A. Comorbidity of anxiety and unipolar mood disorders. Annu. Rev. Psychol. 1998, 49, 377–412.
[CrossRef] [PubMed]

14. Kuehner, C. Gender differences in unipolar depression: An update of epidemiological findings and possible explanations. Acta
Psychiatr. Scand. 2003, 108, 163–174. [CrossRef] [PubMed]

15. McLean, C.P.; Asnaani, A.; Litz, B.T.; Hofmann, S.G. Gender differences in anxiety disorders: Prevalence, course of illness,
comorbidity and burden of illness. J. Psychiatr. Res. 2011, 45, 1027–1035. [CrossRef] [PubMed]

16. Salk, R.H.; Hyde, J.S.; Abramson, L.Y. Gender differences in depression in representative national samples: Meta-analyses of
diagnoses and symptoms. Psychol. Bull. 2017, 143, 783–822. [CrossRef] [PubMed]

17. Altemus, M.; Sarvaiya, N.; Neill Epperson, C. Sex differences in anxiety and depression clinical perspectives. Front. Neuroen-
docrinol. 2014, 35, 320–330. [CrossRef] [PubMed]

18. Hilty, D.M.; Ferrer, D.C.; Parish, M.B.; Johnston, B.; Callahan, E.J.; Yellowlees, P.M. The effectiveness of telemental health: A 2013
review. Telemed. J. E-Health Off. J. Am. Telemed. Assoc. 2013, 19, 444–454. [CrossRef] [PubMed]

19. Shore, J.H. Telepsychiatry: Videoconferencing in the delivery of psychiatric care. Am. J. Psychiatry 2013, 170, 256–262. [CrossRef]
[PubMed]

20. Sharma, G.; Devan, K. The effectiveness of telepsychiatry: Thematic review. BJPsych Bull. 2023, 47, 82–89. [CrossRef] [PubMed]
21. Wang, P.S.; Lane, M.; Olfson, M.; Pincus, H.A.; Wells, K.B.; Kessler, R.C. Twelve-month use of mental health services in the

United States: Results from the National Comorbidity Survey Replication. Arch. General. Psychiatry 2005, 62, 629–640. [CrossRef]
[PubMed]

22. de Oliveira, P.B.F.; Dornelles, T.M.; Gosmann, N.P.; Camozzato, A. Efficacy of telemedicine interventions for depression and
anxiety in older people: A systematic review and meta-analysis. Int. J. Geriatr. Psychiatry 2023, 38, e5920. [CrossRef] [PubMed]

23. Torous, J.; Staples, P.; Barnett, I.; Sandoval, L.R.; Keshavan, M.; Onnela, J.P. Characterizing the clinical relevance of digital
phenotyping data quality with applications to a cohort with schizophrenia. npj Digit. Med. 2018, 1, 15. [CrossRef] [PubMed]

24. Lydon-Staley, D.M.; Barnett, I.; Satterthwaite, T.D.; Bassett, D.S. Digital phenotyping for psychiatry: Accommodating data and
theory with network science methodologies. Curr. Opin. Biomed. Eng. 2019, 9, 8–13. [CrossRef] [PubMed]

25. Chia, A.Z.R.; Zhang, M.W.B. Digital phenotyping in psychiatry: A scoping review. Technol. Health Care Off. J. Eur. Soc. Eng. Med.
2022, 30, 1331–1342. [CrossRef] [PubMed]

https://doi.org/10.3390/medsci14030368

http://www.who.int
https://doi.org/10.1016/s2215-0366(21)00395-3
https://www.ncbi.nlm.nih.gov/pubmed/35026139
https://doi.org/10.1016/j.jpsychires.2024.07.054
https://www.ncbi.nlm.nih.gov/pubmed/39106579
https://doi.org/10.1007/s40273-021-01019-4
https://www.ncbi.nlm.nih.gov/pubmed/33950419
https://www.mgfamiliar.net/wp-content/uploads/Relatorio_Estudo_Saude-Mental_2.pdf
https://www.mgfamiliar.net/wp-content/uploads/Relatorio_Estudo_Saude-Mental_2.pdf
https://www.fnerdm.pt/wp-content/uploads/2014/05/Portugal-Saude-Mental-em-Numeros-2015.pdf
https://www.fnerdm.pt/wp-content/uploads/2014/05/Portugal-Saude-Mental-em-Numeros-2015.pdf
https://doi.org/10.5694/mja12.10628
https://www.ncbi.nlm.nih.gov/pubmed/25370281
https://doi.org/10.1097/00131746-200409000-00003
https://www.ncbi.nlm.nih.gov/pubmed/15361744
https://doi.org/10.1007/978-981-32-9705-0_14
https://www.ncbi.nlm.nih.gov/pubmed/32002932
https://doi.org/10.1097/yco.0000000000000376
https://www.ncbi.nlm.nih.gov/pubmed/29120914
https://doi.org/10.4088/JCP.10m06176blu
https://www.ncbi.nlm.nih.gov/pubmed/21294994
https://doi.org/10.1037/0021-843X.114.4.522
https://www.ncbi.nlm.nih.gov/pubmed/16351375
https://doi.org/10.1146/annurev.psych.49.1.377
https://www.ncbi.nlm.nih.gov/pubmed/9496627
https://doi.org/10.1034/j.1600-0447.2003.00204.x
https://www.ncbi.nlm.nih.gov/pubmed/12890270
https://doi.org/10.1016/j.jpsychires.2011.03.006
https://www.ncbi.nlm.nih.gov/pubmed/21439576
https://doi.org/10.1037/bul0000102
https://www.ncbi.nlm.nih.gov/pubmed/28447828
https://doi.org/10.1016/j.yfrne.2014.05.004
https://www.ncbi.nlm.nih.gov/pubmed/24887405
https://doi.org/10.1089/tmj.2013.0075
https://www.ncbi.nlm.nih.gov/pubmed/23697504
https://doi.org/10.1176/appi.ajp.2012.12081064
https://www.ncbi.nlm.nih.gov/pubmed/23450286
https://doi.org/10.1192/bjb.2021.115
https://www.ncbi.nlm.nih.gov/pubmed/34915955
https://doi.org/10.1001/archpsyc.62.6.629
https://www.ncbi.nlm.nih.gov/pubmed/15939840
https://doi.org/10.1002/gps.5920
https://www.ncbi.nlm.nih.gov/pubmed/37204341
https://doi.org/10.1038/s41746-018-0022-8
https://www.ncbi.nlm.nih.gov/pubmed/31304300
https://doi.org/10.1016/j.cobme.2018.12.003
https://www.ncbi.nlm.nih.gov/pubmed/31650093
https://doi.org/10.3233/THC-213648
https://www.ncbi.nlm.nih.gov/pubmed/35661034
https://doi.org/10.3390/medsci14030368


Med. Sci. 2026, 14, 368 25 of 25

26. Kroenke, K.; Spitzer, R.L.; Williams, J.B.W. The PHQ-9: Validity of a Brief Depression Severity Measure. J. General. Intern. Med.
2001, 16, 606–613. [CrossRef] [PubMed]

27. Beck, A.T.; Epstein, N.; Brown, G.; Steer, R.A. An inventory for measuring clinical anxiety: Psychometric properties. J. Consult.
Clin. Psychol. 1988, 56, 893–897. [CrossRef] [PubMed]

28. Bologna, A.; Barlattani, T.; Sapone, E.; Trebbi, E.; Socci, V.; Rossi, A.; Romano, F.; Pacitti, F. Mental health profiles and job
satisfaction among healthcare workers in an Italian Local Health Authority (ASL 1 Abruzzo): A cross-sectional Person-centered
cluster analysis. BMC Health Serv. Res. 2026, 26, 807. [CrossRef] [PubMed]

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those of the individual
author(s) and contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury to
people or property resulting from any ideas, methods, instructions or products referred to in the content.

https://doi.org/10.3390/medsci14030368

https://doi.org/10.1046/j.1525-1497.2001.016009606.x
https://www.ncbi.nlm.nih.gov/pubmed/11556941
https://doi.org/10.1037//0022-006x.56.6.893
https://www.ncbi.nlm.nih.gov/pubmed/3204199
https://doi.org/10.1186/s12913-026-14607-x
https://www.ncbi.nlm.nih.gov/pubmed/42026564
https://doi.org/10.3390/medsci14030368

	Introduction 
	Materials and Methods 
	Results 
	Sample Characteristics 
	Severity Distribution 
	Distribution of Symptom Severity According to Sex and Age 
	Symptom Severity and Anxiety–Depression Comorbidity 
	Coupling Between Anxiety and Depression Severity in the Comorbid Subgroup 
	Comorbidity Healthcare-Utilization Profiles Across Diagnostic and Severity Strata 
	Consultation Frequency and Inter-Visit Interval 
	Appointment Duration 

	Stability of Anxiety and Depression Severity Across Additional Psychiatric Comorbidity Status 

	Discussion 
	Conclusions 
	References

