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Introduction 
Telemedicine: healthcare delivery via telecommunication, improving accessibility and

reducing inequalities (Leporatti et al., 2021)

COVID-19 impact: accelerated adoption, especially for vulnerable patients with chronic

conditions (Predieri et al., 2020; Bitar & Alismail, 2021)

Conflicting evidence: mixed results—reduced utilization and costs (Walter et al., 2023) vs.

increased low-quality visits (Dahlgren et al., 2024)

Non-adherence: enhanced communication can reduce unintentional non-adherence,

addressing issues like forgetfulness (Gadkari & McHorney, 2012; Basit et al., 2020)
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Objective
Two main goals:

Impact of COVID-19: analyze patient behavior during and after the pandemic

Impact of telemedicine: assess how telemedicine affects medication adherence in

post-pandemic patients

Relevance of the case study:

Geographical conformation: mountainous inland with extensive coastal region (Istat,

2021)

Demographic setting: highest over-65s population in Europe, predicting future trends

(Eurostat, 2020)



Adherence & COVID-19:
Challenges in obtaining medications (Kadir M., 2020; Baum et al., 2021)
Reduced adherence, particularly among patients with chronic conditions (Di Novi et al.,
2022; Bitar & Alismail, 2021)
Frequent changes in treatment adherence, driven by increased risk (McQueenie et al.,
2019; Vordenberg et al., 2020)

Adherence & telemedicine:
Addressing unmet healthcare needs, particularly in the post-pandemic period (Huerne &
Eisenberg, 2024)
Improved communication, minimizing therapy discontinuity (Basit et al., 2020; Miller,
2002; Gadkari & McHorney, 2012).
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Related Literature
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Dataset Overview
Source: healthcare administrative data from ASL 4

Time period: 2019-2022

Data streams:

Limitations: no access to death/transfer data

Privacy compliance: data pseudonymized; aggregated age

categories (0-45; 46-65; 65+)

ED visits
Drug records
Demographic data

Exemption records
Specialist services
Discharge data
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8,271 patients, 349 treated
1,083 having both conditions 

Heart failure patients

Control group: 6,284
Treated group: 272 

Control group: 3,025
Treated group: 129 

Diabetic patients

Exemption code: 021.428

Diagnosis code: 428 

ATC: C03CA*, C03CB* or C03EB*, 

 C09A* or C09C*, and 

C07AG02, C07AB02 or C07AB07 

Exemption code: 013.250

Diagnosis code: 285, 294, 295, 250

ATC: A10A*, N03AX16 or N03AX12

Inclusion Criteria
Focus: patients with chronic diabetes and heart failure

Identification: guidelines established by the Ministry of Health

Exclusion: non-residents to prevent data inconsistencies due to high tourist influx
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Empirical Strategy
Panel dataset: Bi-annual panel to assess the impact of COVID-19 and telemonitoring

on patient adherence

Outcome variables: Adherence (%) to ATC A02BC02, A10BA02, C03CA01 and C07AB07 by

proportion of days covered

Independent variables
Demographics: gender, age group, municipality
Health status: exemptions, comorbidities
Treatment type: telemonitoring exposure

      Number of days covered
Number of days in the

semester

x 100PDC=



Variables: continuous variable ranging from 0 to 100, representing the percentage of

adherence to therapy 

Challenges: high frequency of missing data

(Temporary) Empirical strategy: Tobit model with random effects 
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Econometric Approach

(Future) Empirical strategy: Difference-in-Differences 
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Descriptive Statistics
Independent variables insights - demographic characteristics

Gender distribution: 50.52% men vs 49.48% women in the control group; 51.58% men

vs 48.42% women in the treated group

Age Distribution: 81.99% individuals over 65 in the control group; 67.05% in the

treatment group, with a broader age range

Urban vs Rural: 80.74% from urban areas in the control group vs 79.66% in the

treatment group

Littoral Hill Prevalence: 78.05% in the control group vs 76.22% in the treatment group
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Descriptive Statistics
Independent variables insights - Access Barriers Index
PCA analysis: based on EDs, hospitals, specialized departments, and distance from

municipal centroid
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Descriptive Statistics
Independent variables insights - health status characteristics

Group homogeneity: treatment and control groups show similar health characteristics

Exemptions: slightly higher in the treatment group (0.41 vs 0.39)

Medications: slightly higher in the treatment group (36.63 vs 34.82)

Charlson index: higher comorbidity in the treatment group (0.94 vs 0.90)

Telemedicine: effective for both severe and less severe cases
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Descriptive Statistics
Outcome trends
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Descriptive Statistics
Outcome trends, by age
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Descriptive Statistics
Outcome trends, by age
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Descriptive Statistics
Outcome trends, by area
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Descriptive Statistics
Outcome trends, by area
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Descriptive Statistics
Outcome trends, by Charlson index
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Descriptive Statistics
Outcome trends, by Charlson index
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Regression Results
Tobit model - general results 
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Regression Results
Tobit model - by areas

Urban areas Rural areas
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Regression Results
Tobit model - usage of telemedicine
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Regression Results
Tobit model - by areas

Urban areas Rural areas
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Conclusions and Limitations
Results (ongoing)

Impact of COVID-19: negative effect on treatment adherence 

Rural disparities: limited access to medical facilities 

Telemedicine: initially effective only for some drugs and population 

Limitations
Short implementation period
Group imbalance: uneven distribution between treatment and control groups

Data gaps: missing death and transfer information

Broad age groups: may impact analysis precision
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Thank you!
For further information:

Diletta Migliaccio
diletta.migliaccio@edu.unige.it


