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ABSTRACT

Objective: To evaluate the clinical use of instant-messaging e-consultation among cardiologists 
in Türkiye, self-reported treatment delays attributed to the perceived quality of transmitted 
data, and variations in medicolegal concern according to professional seniority.

Method: A total of 253 cardiologists completed a cross-sectional online survey covering 
consultation patterns, acute myocardial infarction (AMI)-related support, types of shared data, 
data quality-related treatment delays, regulatory awareness, and the 15-item Medicolegal 
Implications of Digital Consultation in Cardiology Scale (MIDCCS). The primary analysis 
compared MIDCCS domain scores across seniority groups using the Kruskal–Wallis H test with 
Holm–Bonferroni correction; a single-item ordinal regression analysis of global concern was 
exploratory.

Results: Among current users, 86.9% (213/245) reported at least one AMI-related informal 
support activity: preliminary assessment, 71.5%; triage, 60.1%; catheterization laboratory 
activation support, 36.4%; and early management, 42.7%. The most frequently shared data 
type was the ECG (95.2%). A self-reported treatment delay attributed to perceived poor 
data quality was reported by 23.7% (58/245), most commonly involving ECG photographs. 
Medicolegal concern differed markedly across seniority groups after correction (P<.001 in every 
domain), with specialists and faculty members scoring higher than residents. In an exploratory 
ordinal model, a history of treatment delay was directionally but nonsignificantly associated 
with greater concern (common OR=1.711; 95% CI, 0.994–2.946). The MIDCCS demonstrated 
good internal consistency (Cronbach α=0.86).

Conclusion: Although e-consultation was widespread and clinically functional, data quality 
failures and seniority-related medicolegal concerns indicate important limitations. The findings 
highlight the need for a secure national e-consultation infrastructure integrated into Hospital 
Information Management Systems that is KVKK-compliant and end-to-end encrypted, while 
remaining as fast and user-friendly as WhatsApp.

Keywords: Cardiology, malpractice, ST-elevation myocardial infarction, telemedicine, text 
messaging

ÖZET

Amaç: Türkiye’deki kardiyologlar arasında anlık mesajlaşma yoluyla gerçekleştirilen 
e-konsültasyonun klinik kullanımını, iletilen verinin algılanan kalitesine atfedilen ve katılımcı 
beyanına dayanan tedavi gecikmelerini ve güvenli kurumsal bir altyapının yokluğunda ortaya 
çıkan medikolegal kaygının mesleki kıdeme göre değişimini değerlendirmek.

Yöntem: Sağlık kurumlarında çalışan 253 kardiyolog, kesitsel bir çevrim içi anket aracılığıyla; 
konsültasyon örüntüleri, akut miyokart enfarktüsü (AMI) ile ilişkili destek bileşenleri, paylaşılan 
veri türleri, algılanan veri kalitesine atfedilen katılımcı beyanına dayalı tedavi gecikmeleri, 
mevzuat farkındalığı ve 15 maddelik KDMEÖ açısından değerlendirildi. Birincil analiz, KDMEÖ 
alan skorlarının mesleki kıdem gruplarına göre karşılaştırılmasıydı (Kruskal–Wallis H; Holm–
Bonferroni düzeltmesi). Tek maddelik genel medikolegal kaygı için yürütülen orantılı olasılıklar 
ordinal regresyon analizi ise keşfedici olarak ele alındı.

Bulgular: Aktif e-konsültasyon kullanıcılarının %86,9’u (213/245) AMI ile ilişkili en az bir 
informal destek etkinliği bildirdi: ön değerlendirme %71,5, triyaj %60,1, kateter laboratuvarı 
aktivasyon desteği %36,4 ve erken yönetim desteği %42,7. En sık paylaşılan veri türü 
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Digital health and telemedicine expanded considerably 
during and after the COVID-19 era.1–4 Smartphone-based 

messaging has become a widespread informal channel for clinical 
communication.5 In cardiology, where time-sensitive decision-
making is critical in conditions such as ST-elevation myocardial 
infarction (STEMI), very-high-risk non–ST-elevation acute 
coronary syndromes, and malignant arrhythmias, e-consultation 
has become a routine component of daily clinical workflows.6 
Cardiologists frequently rely on these platforms to receive and 
evaluate high-volume, complex medical data—ranging from 
electrocardiograms (ECGs) to coronary angiograms—sent by 
physicians from other specialties or by cardiology colleagues 
seeking a rapid second opinion. Although patient-sourced images 
may also circulate in real-world practice, this survey primarily 
captured physician-reported consultation workflows rather 
than a dedicated patient-to-physician telemedicine pathway. 
While this digital agility accelerates clinical decision-making in 
emergencies, it bypasses formal hospital information systems 
and cannot provide the institutional infrastructure required for 
the practice to be conducted securely.7

Data routinely shared in cardiology practice—a photographed 
ECG triggering catheterization laboratory activation, an 
echocardiographic loop reviewed on a smartphone, or a coronary 
cine image—constitute special-category personal health data.8 
Processing these data through consumer messaging applications 
outside hospital information systems represents primarily not 
a criminal threat but an operational constraint arising from the 
lack of a systematic and integrated infrastructure. This exchange, 
which does not enter the official record and cannot be audited, 
results in fragmented medical records, uncertain data security, 
and medicolegal ambiguity. Current national regulations have 
made this gap even more visible by drawing attention to the 
secure processing of health data and the use of foreign-origin 
or informal channels.9–11 The resulting picture is a paradox: the 
very channel shown to shorten door-to-balloon time operates 
without the infrastructure—encryption, integration into the 
hospital system, and an auditable record—required for high-
quality cardiac care and patient privacy.12

The global literature has documented that smartphone 
messaging is widely adopted among surgical teams and 
general medical staff.13,14 Structured physician-to-physician 
e-consultation services have demonstrably improved access 

to specialty care across various health systems.15,16 Cardiology 
societies have also actively promoted formal digital pathways.17,18 
Nevertheless, data on how highly dependent specialists such 
as cardiologists conduct this practice under current conditions 
remain extremely limited. Moreover, whether medicolegal 
concern differs according to professional seniority has not been 
examined to date. Therefore, this study aimed to evaluate the 
prevalence and patterns of e-consultation among cardiologists 
in Türkiye, characterize self-reported treatment delays attributed 
to the perceived quality of transmitted data, assess awareness 
of current national regulations, and identify the structural 
prerequisites of a secure national e-consultation platform 
integrated into the hospital system that protects both diagnostic 
accuracy and patient data privacy.

Materials and Methods

Study Design and Ethics Approval
This cross-sectional, survey-based study was conducted between 
May 21 and June 4, 2026. The protocol was approved by İzmir City 
Hospital Non-Interventional Ethics Committee (Approval Number: 
2026/397, Date: 20.05.2026), and the online survey was activated 
only after approval. The study was conducted in accordance with 
the Declaration of Helsinki.19 Digital informed consent was obtained 
from all participants before enrollment. Reporting followed the 
STROBE statement for cross-sectional studies.20 The CHERRIES 
statement for online surveys was also followed.21

Participants and Sampling
The target population consisted of cardiology residents, 
specialists, and faculty members actively working in Ministry 
of Health Training and Research Hospitals, University Hospitals, 
and State and Private Hospitals across Türkiye. A hybrid strategy 

ABBREVIATIONS
AMI	 Acute myocardial infarction 
ECG	 Electrocardiogram
HIMS	 Hospital Information Management Systems 
KMO	 Kaiser–Meyer–Olkin
MIDCCS	 Medicolegal Implications of Digital Consultation in 
	 Cardiology Scale
STEMI	 ST-elevation myocardial infarction
TSC	 Turkish Society of Cardiology

elektrokardiyogramdı (EKG; %95,2). Algılanan düşük veri kalitesine atfedilen ve katılımcı 
beyanına dayanan tedavi gecikmesi %23,7 (58/245) oranında bildirildi; en sık ilişkili veri türü 
EKG fotoğrafıydı. Medikolegal kaygı skorları, çoklu karşılaştırma düzeltmesi sonrasında kıdem 
grupları arasında belirgin biçimde farklıydı (her alanda P<0,001); uzmanlar ve öğretim üyeleri 
asistanlara göre daha yüksek skorlar gösterdi. Keşfedici ordinal modelde, veri kalitesiyle ilişkili 
gecikme öyküsü daha yüksek kaygı düzeyleriyle yönsel olarak uyumluydu ancak istatistiksel 
anlamlılığa ulaşmadı (ortak OR=1,711; %95 GA, 0,994–2,946). KDMEÖ iyi düzeyde iç tutarlılık 
gösterdi (Cronbach α=0,86).

Sonuç: E-konsültasyon yaygın ve klinik açıdan işlevsel olmakla birlikte, veri kalitesi sorunları 
ve kıdemle artan medikolegal kaygı önemli sınırlılıklara işaret etmektedir. Bulgular, Hastane 
Bilgi Yönetim Sistemlerine entegre, KVKK ile uyumlu ve uçtan uca şifreli, ancak WhatsApp 
kadar hızlı ve kullanıcı dostu, güvenli bir ulusal e-konsültasyon altyapısına yönelik öncelikli 
gereksinimi ortaya koymaktadır.

Anahtar Kelimeler: Kardiyoloji, malpraktis, ST elevasyonlu miyokart enfarktüsü, uzaktan tıp, 
kısa mesaj gönderimi
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combining convenience and purposive sampling was used to 
ensure diversity in institutional representation; the survey was 
open to all actively working cardiologists regardless of whether 
they used instant messaging for clinical communication.

A total of 253 cardiologists actively working in 41 provinces 
of Türkiye were included using a snowball sampling strategy: 
cardiologists who received the survey invitation were asked 
to complete the survey and share it within their professional 
networks. According to Turkish Society of Cardiology (TSC) 
membership records, the number of registered cardiologists and 
cardiology residents in Türkiye is approximately 4,500; based 
on this reference population, a sample of 253 was considered 
descriptively adequate and acceptable for a descriptive survey 
study. Because recruitment relied on convenience and snowball 
sampling rather than probability sampling, this sample size does 
not support a formal claim regarding the margin of error or 
national representativeness. Explicit purposive efforts were made 
to ensure representation across the four institution types (Training 
and Research Hospital, State Hospital, University Hospital, and 
Private Hospital) and four academic titles (Resident, Specialist, 
Associate Professor, and Professor).

Because distribution through an open link prevented reliable 
determination of the number of physicians who viewed the 
invitation, view and response rates were not calculated. Inclusion 
criteria were being a licensed physician working in a cardiology 
department and actively participating in consultations; the 
exclusion criterion was an incomplete survey submission. 
The minimum sample size calculated using G*Power (version 
3.1.9.7; Heinrich Heine University, Düsseldorf, Germany) for a 
domain-level concern comparison among the three professional 
seniority groups, assuming a medium effect size and 85% 
statistical power, was approximately 205.22–24 The 253 complete 
and eligible responses obtained met this target.

Data Collection Instruments and Procedures
Data were collected using a structured, multi-section online 
survey prepared in accordance with design principles adapted 
for internet surveys.25 To minimize duplicate entries, a single-
response-per-device restriction was applied, and IP addresses 
were not stored to avoid collecting unnecessary personal 
data. The survey consisted of three sections, provided in full in 
Supplementary Material S1:

•	 Sociodemographic and Professional Profile: age, sex, 
academic title/seniority, duration of professional experience 
in the specialty, and institutional tier.

•	 e-Consultation Practices and Regulatory Awareness: This 
section recorded the frequency of informal consultation 
(never, monthly, weekly, daily, or more than once a day), 
its predominant direction (mostly sender/requester, mostly 
consulted specialist, or both), the primary platform (WhatsApp, 
Telegram, or other), and whether communication involved 
only physician-to-physician or also patient-to-physician 
data transfer. Clinical support for suspected acute myocardial 
infarction (AMI) was divided into four non–mutually exclusive 
components: preliminary assessment, triage, catheterization 
laboratory activation support, and early management support; 
these items were asked of the entire sample (n=253), because 

even participants without current informal channel use may 
have participated in a time-sensitive AMI episode. Types 
of shared data—ECGs, echocardiography loops, coronary 
angiography cine images, and laboratory/biomarker reports—
were recorded among current users. A data quality-related 
treatment delay was operationally defined as any delay in 
diagnosis, treatment, referral, or catheterization laboratory 
activation attributed to inadequate or degraded transmitted 
data resulting from factors such as missing ECG leads, low 
resolution, poor framing, glare, motion artifact, or missing 
clinical context; when a delay was reported, the primary 
modality, estimated duration (0–9 minutes, 10–30 minutes 
inclusive, or ≥31 minutes), and immediate operational 
outcome were recorded. Two 5-point Likert items assessed 
general awareness of the Personal Data Protection Law (KVKK) 
provisions regarding health data sharing and awareness of the 
January 2026 KVKK announcement restricting foreign-origin 
applications in public institutions.10

•	 Medicolegal Implications of Digital Consultation in Cardiology 
Scale (MIDCCS): a purpose-developed 15-item instrument 
covering three a priori domains—Perceived Legal Liability, 
Clinical Data Security, and Institutional Telemedicine Trust—
each rated on a 5-point Likert scale (1=“Strongly disagree,” 
5=“Strongly agree”).26,27 The full English wording of the items 
is presented in Supplementary Table S2. The initial MIDCCS 
items were generated through a review of the relevant 
literature and expert consensus among a local panel of 
cardiologists. Before full-scale deployment, the draft items 
underwent pilot testing for face validity and clarity with a 
network of practicing cardiology specialists and residents, 
which led to minor phrasing adjustments to ensure alignment 
with daily clinical workflows. To ensure that a higher total 
score consistently indicated greater medicolegal concern, the 
Institutional Telemedicine Trust items were reverse-coded. 
The scale demonstrated good internal consistency in this 
sample (Cronbach α=0.86 for the total scale).

Statistical Analysis
Statistical analyses were performed using SPSS, version 25.0 
(IBM Corp., Armonk, NY, USA). The normality of continuous data 
distributions was assessed using the Shapiro–Wilk test. Continuous 
data that were not normally distributed were summarized as 
the median and interquartile range (IQR), and categorical data 
were summarized as frequencies (n) and percentages (%); key 
prevalence estimates were reported with Wilson score 95% 
confidence intervals (CIs). For between-group comparisons of 
continuous data, the Mann–Whitney U or Kruskal–Wallis H test 
was used according to the number of groups being compared; 
significant Kruskal–Wallis H test results were further examined 
using the Bonferroni-corrected Dunn post hoc test. Categorical 
data were compared using the chi-square test or Fisher exact 
test. To control the Type I error rate in multiple comparisons, the 
Holm–Bonferroni correction was applied. The internal consistency 
of the scale was evaluated using the Cronbach α coefficient, and 
its factor structure was assessed using exploratory factor analysis 
following the Kaiser–Meyer–Olkin (KMO) and Bartlett tests of 
sphericity.28 The primary analytic emphasis was the comparison 
of MIDCCS domain scores according to professional seniority. The 
multivariable analysis based on a separate, single-item global 



599

Turk Kardiyol Dern Ars 2026;54(7):596–605Doğan. The e-Consultation Paradox in Cardiology

concern outcome was designed as exploratory; to model this 
five-level ordinal outcome, proportional-odds ordinal logistic 
regression was used, with common odds ratios (ORs), 95% 
CIs, and McFadden pseudo-R² reported, and the proportional-
odds assumption tested using the parallel lines test.29 A two-
sided P<.05 was considered statistically significant. Because of 
anticipated small cell sizes, Associate Professors and Professors 
were combined into a single “Faculty Member” category for all 
seniority-based comparisons (Table 1). Because the seniority 
gradient could be confounded by age, years of professional 
experience, institutional setting, consultation workload, and 
regulatory awareness, multivariable linear regression models 
were fitted for each MIDCCS domain score, with seniority 
(reference: resident), age, years of experience, institution type, 
on-call status, consultation direction, consultation frequency, 
and both KVKK awareness items entered simultaneously.

Results

Study Population
A total of 253 cardiologists from 41 provinces participated. Of 
the sample, 70.4% were male (n=178) and 29.6% were female 
(n=75); the most populous age stratum was 36–45 years (41.1%). 
Specialist cardiologists constituted the majority (51.4%), with 
the remainder distributed among Residents (20.9%), Associate 
Professors (18.6%), and Professors (9.1%). Approximately half of 
the sample (45.5%) worked in Training and Research Hospitals, 
30.4% in State Hospitals, 16.6% in University Hospitals, and 
7.5% in Private Hospitals. The majority (62.8%) maintained 
active in-hospital on-call duties. All demographic characteristics 
are presented in Table 2.

Clinical Use of e-Consultation and Data Quality–Related 
Treatment Delays
e-Consultation via instant messaging was frequently reported 
in this sample. At least one AMI-related support activity was 
reported by 86.9% (213/245) of current e-consultation users 
(denominator: current users, n=245); component frequencies, 
calculated across the entire sample (n=253) as described in the 
Methods, were 71.5% for preliminary assessment, 60.1% for 
triage, 36.4% (95% CI, 30.7–42.5) for catheterization laboratory 
activation support, and 42.7% for early management support 
(denominator: entire sample, n=253). This composite variable is not 
clinically homogeneous: in addition to the more common activities 
of preliminary assessment and triage, it includes catheterization 
laboratory activation support, which is less frequent but carries 
substantially greater clinical and medicolegal weight (Table 3).

Among current users, the most frequently shared data type was 
the ECG (233/245; 95.2%; 95% CI, 91.6–97.4); this was followed 
by echocardiography loops (68.2%), coronary angiography cine 
images (54.7%), and laboratory/biomarker reports (50.6%). A 
self-reported treatment delay attributed to the perceived poor 
quality of the transmitted data was reported by 23.7% of users 
(58/245; 95% CI, 18.5–29.5). Among cases involving a delay, the 
most common modality was an ECG photograph (34/58; 58.6%); 
most delays were estimated to last 10–30 minutes (51.7%), and 
the most frequent operational outcomes were re-requesting the 
data (48.3%) and a delayed referral or catheterization laboratory 
activation decision (29.3%).

Medicolegal Concern and Regulatory Awareness According to 
Professional Seniority
A substantial majority of participants (72.7%; n=184) endorsed 
the global item indicating concern about legal noncompliance 
or malpractice arising from informal digital consultation. 
By contrast, regulatory awareness was low: only 32.0% of 
participants (n=81) were aware of the January 2026 KVKK public 
announcement restricting foreign-origin applications in public 

Table 1. Comparison of MIDCCS domain scores according to professional seniority
Domain, median (IQR) Resident (n=53) Specialist (n=130) Faculty member (n=62) χ² P ε²
Perceived legal liability 2.80 (2.40–3.20) 4.20 (3.80–4.40) 4.40 (4.20–4.60) 151.98 <0.001 0.603

Clinical data security 3.20 (2.80–3.60) 3.80 (3.40–4.20) 4.10 (3.80–4.60) 89.80 <0.001 0.356

Institutional telemedicine trust 2.40 (2.20–2.80) 2.00 (1.80–2.40) 1.60 (1.40–2.00) 76.81 <0.001 0.305

Values are presented as medians and interquartile ranges (IQRs). The P column shows raw Kruskal–Wallis P values; all three comparisons remained statistically 
significant after Holm–Bonferroni correction applied across the nine domain-level comparisons. For seniority-based comparisons, the four academic titles 
were reduced to three groups; the Faculty Member group was formed by combining Associate Professors (n=44) and Professors (n=18) to ensure adequate 
cell sizes (n=62). Seniority-based comparisons were restricted to active e-consultation users (n=245). All eight participants excluded on this basis held faculty 
positions (3 Associate Professors and 5 Professors), accounting for the difference between the academic title distribution in Table 1 (n=253) and the group 
sizes shown here. IQR, interquartile range; MIDCCS, Medicolegal Implications of Digital Consultation in Cardiology Scale; χ², Kruskal–Wallis H test statistic; ε², 
rank-based effect-size estimate.

Table 2. Demographic and professional characteristics of 
participating cardiologists (n=253)
Variables Category n %
Sex Male 178 70.4

Female 75 29.6

Age (years) 25–35 74 29.2

36–45 104 41.1

46–55 75 29.6

Academic title Resident 53 20.9

Specialist 130 51.4

Associate professor 47 18.6

Professor 23 9.1

Institution type Training and research hospital 115 45.5

State hospital 77 30.4

University hospital 42 16.6

Private hospital 19 7.5

On-call status Active in-hospital 159 62.8

Home/remote 44 17.4

None 50 19.8

Data are presented as frequencies (n) and percentages (%).
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Table 3. Clinical e-consultation patterns, data quality risks, and subjective professional burdens
Survey items and clinical variables Frequency, n (%) / agreement (%)
e-Consultation frequency

Never 8 (3.2%; 95% CI, 1.6–6.1)
Monthly 29 (11.5%; 95% CI, 8.1–16.0)
Weekly 85 (33.6%; 95% CI, 28.1–39.6)
Daily 131 (51.8%; 95% CI, 45.6–57.9)

Direction and dyad
Both sender and consulted physician 110/245 (44.9%; 95% CI, 38.8–51.2)
Mostly consulted physician 86/245 (35.1%; 95% CI, 29.4–41.3)
Mostly sender/requester 49/245 (20.0%; 95% CI, 15.5–25.5)
Physician-to-physician only 207/245 (84.5%; 95% CI, 79.4–88.5)
Involving patient-to-physician data 38/245 (15.5%; 95% CI, 11.5–20.6)

Primary platform
WhatsApp 231/245 (94.3%; 95% CI, 90.6–96.6)
Telegram 11/245 (4.5%; 95% CI, 2.5–7.9)
Other 3/245 (1.2%; 95% CI, 0.4–3.5)
AMI-related informal support components
At least one AMI-related support activity among current e-consultation users 213/245 (86.9%; 95% CI, 82.0–90.9)
Preliminary assessment 181 (71.5%; 95% CI, 65.7–76.7)
Triage 152 (60.1%; 95% CI, 53.9–65.9)
Catheterization laboratory activation support 92 (36.4%; 95% CI, 30.7–42.5)
Early management support 108 (42.7%; 95% CI, 36.7–48.8)

Data types shared via e-consultation (non–mutually exclusive)
Electrocardiogram (ECG) 233/245 (95.2%)
Echocardiography loops 167/245 (68.2%; 95% CI, 62.1–73.7)
Coronary angiography cine images 134/245 (54.7%; 95% CI, 48.4–60.8)
Laboratory/biomarker reports 124/245 (50.6%; 95% CI, 44.4–56.8)

Data quality–related treatment delay
Self-reported treatment delay attributed to perceived poor data quality 58/245 (23.7%; 95% CI, 18.5–29.5)

Primary delay modality among cases with delay (n=58)
ECG photograph 34 (58.6%; 95% CI, 45.8–70.4)
Echocardiography loop 11 (19.0%; 95% CI, 10.9–30.9)
Coronary angiography cine image 8 (13.8%; 95% CI, 7.2–24.9)
Laboratory/biomarker report 3 (5.2%; 95% CI, 1.8–14.1)
Multiple/uncertain 2 (3.4%; 95% CI, 1.0–11.7)

Estimated delay duration among cases with delay (n=58)
0–9 minutes (<10 minutes) 19 (32.8%; 95% CI, 22.1–45.6)
10–30 minutes (inclusive) 30 (51.7%; 95% CI, 39.2–64.1)
≥31 minutes 9 (15.5%; 95% CI, 8.4–26.9)

Immediate operational outcome among cases with delay (n=58)
Re-request of data only 28 (48.3%; 95% CI, 35.9–60.8)
Delayed referral or catheterization laboratory activation decision 17 (29.3%; 95% CI, 19.2–42.0)
Conservative management until clarification 7 (12.1%; 95% CI, 6.0–22.9)
No immediate operational outcome/other or unspecified 6 (10.3%; 95% CI, 4.8–20.8)

Selected MIDCCS perceptions (% agreement)
Informal channels create 24/7 availability pressure and burnout 215/253 (85.0%; 95% CI, 80.1–88.9)
Formal institutional channels would provide vital legal protection 206/253 (81.4%; 95% CI, 76.2–85.7)
I routinely experience malpractice concern when sharing patient data 184/253 (72.7%; 95% CI, 66.9–77.8)

Unless otherwise stated, percentages were calculated using the entire study population (n=253). Percentages for consultation direction/dyad, platform, 
and shared data types were calculated among current e-consultation users (n=245), excluding participants who did not report current e-consultation use. 
Component-level AMI support variables are non–mutually exclusive; therefore, their sum may exceed the composite proportion. The composite proportion 
for “at least one AMI-related support activity” uses current e-consultation users (n=245) as the denominator, whereas the four individual components use 
the entire study sample (n=253) as the denominator because these items were asked of all participants regardless of current channel use (see Methods). This 
difference in denominators is intentional and should not be interpreted as a data inconsistency. Delay modality, delay duration, and outcome percentages 
were calculated among participants reporting a delay (n=58). AMI, acute myocardial infarction; CI, confidence interval; ECG, electrocardiogram; MIDCCS, 
Medicolegal Implications of Digital Consultation in Cardiology Scale.
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institutions.10 General KVKK awareness regarding health data 
sharing was 56.1% (n=142). In terms of domain scores, the 
median Perceived Legal Liability score was high, whereas the 
median Institutional Telemedicine Trust score was low (Table 1).

After Holm–Bonferroni correction, none of the domain comparisons 
by sex or institutional tier remained statistically significant; by 
contrast, strong differences according to professional seniority 
persisted across all three domains (Holm-corrected P<0.001 for 
each domain). The associated effect sizes were largest for Perceived 
Legal Liability (ε²=0.603), followed by Clinical Data Security 
(ε²=0.356) and Institutional Telemedicine Trust (ε²=0.305). 
Bonferroni-corrected Dunn post hoc comparisons showed 
that specialists and faculty members had significantly higher 
Perceived Legal Liability and Clinical Data Security scores and lower 
Institutional Telemedicine Trust scores than residents (P<0.001 for 
all resident–senior comparisons). The distribution of domain scores 
according to professional seniority is shown in Figure 1.

To examine whether the observed seniority gradient was 
confounded by age, experience, or institutional and workload-
related factors, multivariable linear regression models were fitted 
with each MIDCCS domain score as the dependent variable. After 
simultaneous adjustment for age, years of experience, institution 
type, on-call status, consultation direction, consultation 
frequency, and regulatory awareness, the seniority gradient 
remained strong and statistically significant across all three 
domains. Compared with residents, specialists scored 6.1 points 
higher on Perceived Legal Liability (95% CI, 4.9–7.4; P<0.001), 
3.6 points higher on Clinical Data Security (95% CI, 2.2–4.9; 
P<0.001), and 1.7 points lower on Institutional Telemedicine 
Trust (95% CI, −2.8 to −0.6; P=0.003); faculty members differed 
by 6.1, 5.5, and 3.7 points, respectively (all P<0.001). Neither 
age nor years of experience was independently associated with 
Perceived Legal Liability (P=0.996 and P=0.114, respectively), 
suggesting that the seniority effect was not merely a proxy for 
chronological age or professional tenure.

Ordinal Model for Global Legal Noncompliance/Malpractice 
Concern
In the proportional-odds ordinal model for the 5-level global 
concern item, a self-reported history of delay attributed to the 
perceived poor quality of the transmitted data was directionally 
associated with higher concern levels but did not reach the 
prespecified significance threshold, and the confidence interval 
included the null (common OR=1.711; 95% CI, 0.994–2.946; 
P=0.053). Specialist seniority was associated with higher 
concern compared with residents (common OR=1.988; 95% CI, 
1.181–3.347; P=0.010), whereas faculty membership was not 
independently significant (P=0.330). The explanatory power of 
the model was low (McFadden pseudo-R²=0.015); therefore, 
the ordinal model should be interpreted as exploratory rather 
than confirmatory, and the principal findings rest on comparisons 
of MIDCCS domain scores according to seniority. Given this 
nonsignificant association and the low explanatory power of the 
model (McFadden pseudo-R²=0.015), the ordinal model provides 
limited additional information beyond the primary domain-score 
comparisons and should not be relied upon as evidence of a 
delay–concern relationship. User-restricted, institutional tier-, 
age-, and experience-adjusted, and domain-level sensitivity 
models did not alter the direction of the delay estimate but 
yielded no additional statistically significant findings. The high 
endorsement of the global item across all seniority groups 
(64.4% among residents, 77.1% among specialists, and 77.8% 
among faculty members) makes it less discriminative than the 
multi-item Perceived Legal Liability domain.

Discussion

This study is among the first clinically grounded investigations 
to evaluate, in a digitally reached sample of cardiologists in 
Türkiye, e-consultation via instant messaging together with 
its associated data quality risks and emerging medicolegal 
concerns. While cardiologists adopt these platforms for clinical 
agility, the combination of professional seniority and recent 

Figure 1. Box plots with overlaid individual data points showing the distribution of MIDCCS (Medicolegal Implications of Digital Consultation 
in Cardiology Scale) domain scores according to professional seniority (residents, specialists, and faculty members). Analyses were restricted 
to active e-consultation users (n=245); group sizes are shown beneath each group label (residents, n=53; specialists, n=130; faculty 
members, n=62). The figure is provided as a separate high-resolution file (≥300 dpi).
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regulatory developments—the December 2025 amendment to 
the Regulation on Personal Health Data and the January 2026 
KVKK announcement—was associated with a marked seniority-
related gradient in medicolegal concern.9,10 Because the study 
is cross-sectional, this gradient should not be interpreted as 
longitudinal maturation within the same physicians.

That three-quarters of participants reported at least one AMI-
related informal support activity indicates that these platforms 
are highly visible in the sample; however, this should not be 
interpreted as an unbiased estimate of national prevalence. The 
component-level distribution is clinically distinguishable: while 
preliminary assessment and triage are widespread, catheterization 
laboratory activation support is less frequent but carries 
substantially greater clinical and medicolegal weight. In STEMI, 
very-high-risk non–ST-elevation acute coronary syndromes, and 
malignant arrhythmias, where minutes matter, the clinical agility 
offered by instant messaging in contrast to the bureaucratic 
barriers of existing formal telemedicine infrastructures appears to 
be the principal factor driving physicians toward these channels 
despite the known legal risks. This tendency has a demonstrated 
clinical rationale: in a multicenter Turkish experience, 
WhatsApp-based STEMI triage between a non-PCI rural hospital 
and a tertiary PCI center shortened door-to-balloon time and 
reduced inappropriate catheterization laboratory activations.12 
The international literature similarly reports high adoption rates 
among emergency surgical teams and general medical staff.6,13,14 
The very large seniority-based separation in the Perceived 
Legal Liability domain (ε²=0.603) should be interpreted not as 
a population-level estimate but as a strong descriptive gradient 
within this sample; the overlaid raw distributions in Figure 1 
make this separation transparent.

Cardiology’s fundamental distinction from this literature lies in the 
nature of the shared data. Among physicians, 23.7% self-reported 
delays that they attributed to perceived poor data quality; the most 
frequently associated modality was the ECG photograph, whereas 
echocardiographic and angiographic cine loops constituted a 
smaller but technically higher-fidelity subset in which compression 
or frame loss may be clinically meaningful. Most delays were 
estimated to last 10–30 minutes and generally resulted in 
re-requesting the data or in a delayed referral or catheterization 
laboratory activation decision. These findings suggest that instant 
messaging has ceased to function merely as a communication tool 
and has evolved into an unregulated diagnostic platform through 
which ECGs, echocardiograms, and coronary angiograms are 
transmitted.5,7 Although the association between delay and higher 
concern in the ordinal model was directionally consistent, it did 
not reach the significance threshold, and the confidence interval 
included the null. Because delay and concern were measured 
concurrently, this association should not be interpreted as causal 
and should instead be regarded as hypothesis-generating. The 
study also lacks a counterfactual measure of delays that might 
occur through formal hospital information systems; therefore, the 
data cannot estimate the net benefit or harm of informal channels 
with respect to delays relative to formal pathways.

One of our most distinctive findings is the seniority-related 
gradient in medicolegal concern. Although younger physicians 
are known to adapt rapidly to digital technology, the lower 

medicolegal risk perception observed among residents may 
reflect the institutional reality of the medical hierarchy. 
Senior cardiologists who bear primary legal and administrative 
responsibility as department heads, training supervisors, or 
senior consultants may adopt a more cautious and protective 
approach toward recent regulatory developments.9,10 The more 
modest effects observed in the global-item model should not 
be interpreted as contradicting the domain-score findings; the 
single-item measure, which was highly endorsed across all 
seniority groups, is naturally less discriminative than the multi-
item domain, and the gradient is substantially stronger when the 
within-scale legal-liability item is examined. Because professional 
seniority also encompasses generational, institutional, and role-
based differences, the observed gradient cannot be disentangled 
from generational effects in this cross-sectional design. The 
persistence of this gradient after multivariable adjustment for 
age, experience, institution type, on-call burden, consultation 
role, and regulatory awareness further suggests that the observed 
difference is attributable to the institutional responsibilities and 
medicolegal exposure accompanying professional seniority rather 
than to demographic or workload-related confounding alone.

Our study points to a clear asymmetry between the speed at 
which physicians integrate technological innovations into 
clinical practice and their level of compliance with existing legal 
frameworks. That 72.7% endorsed concern regarding legal 
noncompliance or malpractice despite continuing to rely on 
e-consultation suggests that clinical pragmatism may override 
the deterrent effect of regulatory warnings; this attitude–behavior 
gap is consistent with technology-acceptance frameworks in 
health care, in which perceived clinical usefulness outweighs 
perceived risk.30 Notably, only one-third of participants—most of 
whom (92.5%) work in public institutions that were the direct 
addressees of the January 2026 KVKK announcement—were 
aware of that announcement; thus, while concern increases 
with seniority, regulatory literacy remains inadequate across 
all levels of professional seniority. An opposing interpretation 
must also be considered: faster activation pathways may reduce 
treatment delays, but rapid decisions based on incomplete or 
low-quality ECG/image data may also increase inappropriate 
triage, false-positive catheterization laboratory activation, or 
delayed correction of an initial misclassification.31 This study did 
not objectively measure false activations or clinical outcomes.

This picture also reveals a structural gap between the focus 
of current regulations and clinical reality. The December 
2025 regulatory amendment and the January 2026 KVKK 
announcement largely regulate appointment-based 
telemedicine services at the outpatient level and e-Nabız–
based institutional integrations—that is, the planned and formal 
channel—whereas they do not directly address the instant, 
informal crisis-management dynamic in which a STEMI ECG is 
transmitted via WhatsApp at 03:00.9,10 The paradox lies precisely 
here: the regulated channel is not the channel actually used in an 
emergency, while the informal channel shown to shorten door-
to-balloon time remains in a legal gray area.12 Consequently, 
the core problem is not merely physicians’ compliance with 
regulations, but also the failure of the regulatory framework 
to provide a usable formal alternative suited to the speed and 
nature of emergency cardiac care.
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Implications for Clinical Practice and Health Policy
The following recommendations extend beyond our descriptive 
findings; they are policy proposals grounded in the implications 
of the study rather than conclusions directly supported by the 
data.

Given that cardiologists cannot relinquish the clinical agility 
provided by e-consultation, while senior physicians in particular 
report greater medicolegal concern under the current regulatory 
burden, the following steps are proposed for the practical 
implementation of a structural solution to this dilemma:

•	 Establishment of an Integrated National Telemedicine 
Platform: Based on the finding that the great majority 
of participants seek a formal framework, a user-friendly 
e-consultation module should be developed within the 
Ministry of Health. This module should be fully integrated 
with e-Nabız and Hospital Information Management 
Systems (HIMS), use end-to-end encryption on domestically 
managed infrastructure, and comply with the principle of 
data sovereignty.32,33 The demonstrated effectiveness of 
structured physician-to-physician e-consultation services 
in other health systems supports this approach.15,16,34 
International experience with secure messaging also suggests 
that the relevant comparison is not between consumer chat 
and no communication, but between consumer chat and 
an institutional infrastructure that combines encryption, 
recipient authentication, clinical-system integration, and 
auditable delivery.35–37

•	 Mobile-Accessible, High-Fidelity ECG and Cardiovascular 
Imaging Support: The proposed platform should provide 
smartphone-compatible access to ECGs, echocardiography 
loops, and angiography cine images without loss of clinically 
meaningful resolution, frame order, or acquisition metadata. 
For ECGs, the priority should be standardized digital 12-lead 
transmission or, where photographs are unavoidable, a 
minimum acquisition protocol that prevents missing leads, 
glare, distortion, and absent calibration; for echocardiography 
and angiography, DICOM-preserving or lossless transmission 
pathways should be available when diagnostic interpretation 
depends on frame-by-frame fidelity.

•	 Forensic Informatics Standards and Time-Stamping: All 
physician-to-physician consultations conducted through the 
platform should be sealed with time stamps compliant with 
forensic informatics standards and automatically entered 
into the patient’s official HIMS electronic health record. This 
would confer formal legal status on the medical opinions 
provided and eliminate existing legal gray areas.

•	 Regulation of Workload and Physician Rights: To mitigate the 
“24/7 availability” pressure created by informal platforms and 
the associated risk of burnout, digital consultation processes 
should be formally incorporated into physicians’ legal working 
hours and workload definitions. This should be accompanied 
by clear ethical and administrative guidelines defining 
urgency criteria and mandatory response times.

Study Limitations
This study has several limitations. Because the design is cross-
sectional, the findings represent a snapshot of a single time 

point, and causality cannot be established; the seniority-
related difference in concern may also reflect generational and 
role-based differences rather than changes within the same 
physicians over time. Because the data rely on physicians’ self-
reports, informal use and delays may have been underreported 
because of legal concerns or social desirability; delay durations 
were also based on recall and were not linked to measured 
door-to-balloon times or patient outcomes. Because delay and 
concern were assessed concurrently, it cannot be determined 
which occurred first; therefore, the association between them 
should be considered hypothesis-generating rather than causal. 
Recruiting participants through professional messaging groups 
may have overrepresented digitally active cardiologists who were 
likely already more comfortable with and reliant on instant-
messaging-based consultation; therefore, the reported use 
and support rates are frequencies specific to this sample rather 
than estimates of national prevalence. The dependent variable 
in the multivariable model was a single, unvalidated concern 
item that was highly endorsed across all seniority groups. The 
explanatory power of the model was low, it should not be 
used for individual-physician risk prediction, and the near-
threshold association between delay and concern should not be 
interpreted as evidence of “no association.” Subgroup differences 
by sex and institutional tier should be regarded as exploratory 
only. The MIDCCS is also a newly developed scale; although its 
internal consistency is adequate, its structure has not yet been 
validated in an independent sample, and the validity panel 
consisted only of cardiologists without input from a health-law 
or forensic-medicine expert; psychometric details are presented 
in Supplementary Table S3. Independent confirmatory validation 
of the MIDCCS in a separate cohort, ideally incorporating input 
from health-law or forensic-medicine experts, is required 
before the scale can be adopted more broadly. Formal cognitive 
interviewing, independent confirmatory factor analysis, and 
structured input from a health-law or forensic-medicine expert 
were not performed as part of the present study; we plan to 
address these steps in a dedicated future validation study rather 
than presenting the MIDCCS here as a fully validated instrument.

In conclusion, in this digitally reached sample of cardiologists, 
e-consultation via instant messaging is widespread and clinically 
functional; however, data quality failures and medicolegal 
concern that increases with seniority suggest that this practice, 
in its current form, has important limitations. These policy 
recommendations are grounded in participants’ perceptions and 
the study’s descriptive findings rather than in a direct evaluation 
of clinical effectiveness, patient safety, platform security, or the 
operational feasibility of a national system, none of which were 
assessed here; the legal and regulatory interpretations offered 
are intended as a starting point for multidisciplinary discussion 
and should ideally be reviewed by a health-law or forensic-
medicine expert before policy implementation. The solution 
is not to eliminate clinical agility but to transfer it to a secure 
infrastructure: there is a priority need for mobile institutional 
e-consultation interfaces integrated into HIMS that are KVKK-
compliant and end-to-end encrypted, yet as fast and user-
friendly as WhatsApp. Until such an infrastructure is provided, 
physicians will continue to be forced to choose between legal 
security and patient safety.
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