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Abstract

Objectives: The green zone covers patients with stable vital signs who do not require urgent intervention;
however, due to the high number of presentations, this group constitutes a significant portion of the emergency
department workload. This study aimed to determine the characteristics of consultations requested for green
zone patients in the emergency department and to reveal their impact on emergency department operations.
Materials and Methods: Our study was conducted retrospectively on adult patients who visited the
emergency department green zone between June 2024 and May 2025. The demographic characteristics of
patients who required consultation, the speciality for which consultation is requested, the time of consultation,
the diagnosis code, and patient outcomes were analysed.

Results: In our study, 75,011 green zone applications were reviewed, and it was determined that consultations
were requested for 237 patients (0.32%). The most frequently requested speciality was orthopaedics (47.3%),
followed by plastic surgery (8.0%), ear, nose, and throat (6.3%), and paediatrics (5.9%). 70% of patients for
whom consultations were requested were admitted, and 29.5% were discharged. The rate of admission to the
intensive care unit was significantly higher in patients who were consulted by cardiology (p<0.001).
Conclusion: Although the consultation rate among green zone patients is low, the majority of these patients
have serious clinical conditions requiring hospitalisation. Proper management of the consultation process is
important for both patient safety and the efficient use of emergency department resources. Strengthening
primary care services may play an important role in the management of low-acuity patients in emergency
departments.
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Introduction

Emergency departments are units with the highest patient admissions and operate 24 hours a day. In Tiirkiye,
the number of emergency department visits ranges between 100 and 130 million annually, accounting for
31.6% of total hospital visits in 2016 and 48.6% in 2021.1 Due to increasing patient admissions over the years,

the functions of emergency departments in both diagnosis and treatment have become more complex.

Triage systems aim to reduce this complexity by classifying patients according to their level of urgency. These
systems enable the efficient use of healthcare resources, reduce waiting times in emergency departments, and
help lower morbidity and mortality rates.2 In Tiirkiye, patient triage in emergency departments is carried out
according to three color codes, as specified in the “Communication on the Procedures and Principles for the
Implementation of Emergency Department Services in Inpatient Health Facilities” published by the Ministry of
Health: red zone (life-threatening), yellow zone (stable but requiring urgent intervention), and green zone

(vital signs stable, not requiring urgent intervention).3 4

Green zone patients generally represent stable individuals without life-threatening conditions. However, they
constitute a substantial proportion of emergency department visits in Tiirkiye and may contribute significantly
to emergency department crowding. >¢ Many of these patients could potentially be managed at the primary

care level.”

A large proportion of complaints from green zone patients consist of symptoms related to minor trauma,
musculoskeletal complaints, and upper respiratory tract infection symptoms.8 However, in some patients,
unexpected findings may emerge after the initial assessment, and consultation with specialists may be
required. Appropriate consultations requested in emergency departments increase diagnosis and treatment
optimisation, while inappropriate consultation requests can prolong waiting times and reduce emergency
department efficiency. Appropriate consultation requests are critical in terms of patient satisfaction and

emergency department performance.®

Ithas been determined that the rate of consultations requested from emergency departments worldwide varies
between 20% and 40%.1011 Studies conducted in Tiirkiye show that this rate generally ranges between 6%
and 20%.1213 Studies on green zone patients in the literature are quite limited. Determining the consultation
needs of green zone patients, who constitute a large proportion of emergency department visits, can provide
valuable information for emergency department management from both clinical and administrative

perspectives.
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In our study, the characteristics, timing, and outcomes of consultations requested for green zone patients in
the emergency department of a tertiary education and research hospital were examined; the data obtained
were evaluated by comparing them with the literature. Our study aimed to determine the characteristics of
consultations requested from the emergency department green zone and to reveal their impact on emergency

department operations.

Materials and Methods

Study design

Our study was designed as a single-centre retrospective observational study. The study was conducted with
the approval of the Non-Interventional Clinical Research Ethics Committee of Bilecik Seyh Edebali University

(Date: 30/10/2025, Decision No: 10/8).

Patients who visited the emergency department green zone of a tertiary education and research hospital
between June 2024 and May 2025 were examined, and patients requiring consultation were included in the

study.

In our institution, triage is performed by trained emergency nurses in accordance with the nationally
implemented three-level colour-coded triage system used widely in emergency departments across Tiirkiye.
Patients are categorised as red, yellow, or green based on clinical severity, vital signs, and presenting complaint.
Patients whose vital signs are stable, who do not have a life-threatening emergency, and whose complaints are

assessed as low priority have been triaged as green zone patients.

As an inclusion criterion, all patients directed to the green zone during their initial visit were evaluated in our
study, and all patients who requested at least one specialist consultation during their stay in the emergency
department were analysed. No patients who requested consultation from the green zone were excluded from

the study.

Patients were excluded if they were triaged to the red or yellow zones at initial presentation. In addition, green
zone patients for whom no specialist consultation was requested during their emergency department stay were
notincluded in the analysis. Patients with incomplete or missing electronic medical records were also excluded
to ensure data accuracy and reliability. Furthermore, individuals who left the emergency department before

being evaluated or before completion of their clinical assessment were excluded from the study.
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Data collection

Data obtained from the hospital information management system was used. Patients’ demographic information
(age, gender), requested consultation departments, consultation times (during/after hours), diagnosis codes

(ICD-10), outcomes (discharge, admission, referral), and admission units were recorded.
Statistical Analysis

Data analysis was performed using IBM SPSS 25.0 software. Descriptive statistics are presented as counts and
percentages for categorical variables. The normality of numerical variables was assessed using the Shapiro-
Wilk test. Variables that fitted a normal distribution are expressed as mean * standard deviation (SD), while
variables that did not fit a normal distribution are expressed as median and min-max. The Chi-square test and
Fisher's Exact test were used in the analysis of categorical variables; the Mann-Whitney U test was used in the
analysis of numerical variables that did not conform to a normal distribution in independent groups. The

statistical significance level was accepted as p<0.05.

Because the study aimed to describe the characteristics, timing, patterns, and outcomes of consultations
requested for green zone patients, no predictive modelling was planned. Therefore, multivariable analyses such
as logistic regression were not performed. The study does not aim to establish causal relationships or
determine independent predictors of hospitalisation; rather, it aims to present a descriptive profile of

consultation practices in green zone patients.

Results

It was determined that 75,011 patients visited the emergency department's green zone between June 2024 and
May 2025. Of these patients, 237 (0.32%) were referred to specialist departments. The demographic data of
the patients, consultation times, outcomes, and distribution of hospitalised patients according to the units they

were admitted to are presented in Table 1.
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Table 1. The demographic data of the patients, consultation times, outcomes and distribution of hospitalised
patients according to the units they were admitted to

Age Median (min-max)
Year 41 (0-91)

Sex n (%)
Female 96 (40.5%)
Male 141 (59.5%)

Consultation Time

n (%)

Working Hours 101 (42.6%)
Outside Working Hours 136 (57.4%)
Outcome n (%)
Discharged 70 (29.5%)
Admitted to the Hospital 166 (70.0%)
Transferred 1 (0.5%)
Hospital Admission Unit n (%)
Ward 160 (96.4%)
Intensive Care Unit 6 (3.6%)

When examining the age distribution of the patients consulted, the median age was found to be 41 (0-91). The
median age for male patients was 38 (0-89), while the median age for female patients was 54 (3-91). It was
determined that the age values for male patients were statistically significantly lower than those for female

patients. (p=0.005, Mann-Whitney U test)

When consultation numbers were evaluated, it was determined that consultations were requested for an

average of 0.65 patients per day.

The distribution of the 15 most common diagnosis codes among patients requiring consultation is shown in
Figure 1. The distribution of departments requested for consultation is shown in Figure 2. The distribution of

departments requesting consultations and the times at which consultations were requested is provided in

Table 2.
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Figure 2. The distribution of departments requested for consultation
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Table 2. The distribution of departments requesting consultations and the times at which consultations were

requested
Departments Requesting Consultations Working Hours n (%) Outside Working Hours n (%)
Ear, Nose, and Throat 2 (13.3%) 13 (86.7%)
Pediatric Diseases 5 (35.7%) 9 (64.3%)
Orthopedics 51 (45.5%) 61 (54.5%)
Neurology 0 (0.0%) 3 (100.0%)
Gynaecology and Obstetrics 4 (44.4%) 5 (55.6%)
Plastic and Reconstructive Surgery 12 (63.2%) 7 (36.8%)
General Surgery 3 (42.9%) 4 (57.1%)
Cardiology 1(20.0%) 4 (80.0%)
Neurosurgery 5 (55.6%) 4 (44.4%)
Pediatric Surgery 2 (66.7%) 1(33.3%)
Internal Medicine 4 (50.0%) 4 (50.0%)
Cardiovascular Surgery 4 (39.5%) 0 (39.5%)
Gastroenterology 2 (39.5%) 0 (39.5%)
Infectious Diseases 2 (40.0%) 3 (60.0%)
Ophthalmology 3(33.3%) 6 (66.7%)
Pulmonary Diseases 1(11.1%) 8 (88.9%)
Psychiatry 0 (0.0%) 1 (100.0%)
Urology 0 (0.0%) 2 (100.0%)
Thoracic Surgery 0 (0.0%) 1 (100.0%)

Patient ages were evaluated according to the departments requested for consultation, and it was determined
that the departments with the highest median ages were neurology at 77 (75-85) years, internal medicine at
74 (29-91) years, and urology at 73 (64-82) years. The departments with the lowest median ages were
pediatrics with 7 (0-15) years, pediatric surgery with 14 (3-17) years, and otorhinolaryngology with 22 (4-
46) years. A box plot graph showing the age distribution of patients according to consultation departments is

provided in Figure 3.
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Figure 3. Box plot graph of the age distribution of patients according to the consultation speciality departments

When examining the departments requesting consultations and the gender ratio, it was determined that among
consultations requested from the orthopaedics department, there were 52 female patients (46.4%) and 60
male patients (53.6%). In consultations requested from the plastic and reconstructive surgery department, the
number of female patients was 4 (21.1%) and the number of male patients was 15 (78.9%); in consultations
requested from the ear, nose, and throat department, the number of female patients was 5 (33.3%) and the

number of male patients was 10 (66.7%).

The age distribution was evaluated according to patient outcomes, and the median age of discharged patients
was found to be 38 (4-82), while the median age of hospitalised patients was 45 (0-91), with no statistically
significant difference found between the groups. (p=0.208, Mann-Whitney U test) When evaluating the
relationship between the units where patients were admitted and their age groups, the median age of patients
admitted to the ward was 45 (3-91), while the median age of patients admitted to the intensive care unit was
46 (0-87), and no statistically significant difference was found between the groups. (p=0.866, Mann-Whitney U
test)

When evaluated by gender groups according to patient outcomes, it was determined that 26 (37.1%) of the
discharged patients were female and 44 (62.9%) were male. Among patients admitted to the hospital, 70
(42.2%) were female, and 96 (57.8%) patients were male. One patient transferred to an external centre was
male. No statistically significant difference was found between the groups (p=0.549, Chi-square Test). When
the gender groups of hospitalized patients were evaluated according to the units they were admitted to, it was
determined that 68 (42.5%) of the patients admitted to the ward were female and 92 (57.5%) were male. 2
(33.3%) of the patients admitted to the intensive care unit were female and 4 (66.7%) were male. No

statistically significant difference was found between the groups. (p=1.000, Fisher's Exact Test)
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The relationship between the speciality departments requested for consultation and patient outcomes was
examined, and as outcomes of orthopaedic consultations, 15 (13.4%) patients were discharged, and 97 (86.6%)
patients were admitted. As a result of plastic and reconstructive surgery consultations, 11 (57.9%) patients
were discharged, and 8 (42.1%) patients were admitted; as a result of ear, nose, and throat consultations, 8
(53.3%) patients were discharged, and 7 (46.7%) patients were admitted. All 9 (100.0%) patients referred to
neurosurgery were discharged, while all 8 (100.0%) patients referred to internal medicine and all 9 (100.0%)
patients referred to pulmonary medicine were admitted. When evaluating the relationship between the
departments requested for consultation and the units where admission was given, 4 (100.0%) patients referred
to the cardiology department were admitted to the intensive care unit, and no patients were admitted to the
ward. Of the patients referred to the pediatric department, 1 (10.0%) was admitted to the intensive care unit,
and 9 (90.0%) were admitted to the ward; of the patients referred to the orthopaedics department, 1 (1.0%)
was admitted to the intensive care unit, and 96 (99.0%) were admitted to the ward. Patients admitted to all
other departments were admitted to the ward. A statistically significant difference was found between the
groups, and the significant difference was found between the cardiology department and the other

departments. (p<0.001, Chi-Square Test)

Discussion

Our study demonstrated that the overall consultation rate among green zone patients was 0.32%, which is
considerably lower than the overall consultation rates reported for all triage areas in emergency departments
in Tiirkiye.1213 However, most studies evaluate consultation patterns across all emergency department triage
categories, whereas our analysis focused specifically on green zone patients. Since these patients typically
present with low-acuity conditions and can often be managed directly by emergency physicians, consultation
requests are expected to occur less frequently. This finding is consistent with previous studies reporting that a
substantial proportion of low-acuity emergency department presentations can be effectively evaluated and
treated without specialist involvement.14 15 Therefore, the lower consultation rate in our study likely reflects

the characteristics of the green zone population rather than differences in consultation practices.

The fact that orthopaedics is the most frequently consulted speciality in the green zone, with a ratio of 47.3%,
is consistent with many studies in the literature. In the study by Sener et al, the ratio of orthopaedic
consultations to all consultations was determined to be 12.2%, while in the study by Giilact1 et al., this ratio
was found to be 30.8%.1316 Considering that the most common diagnosis codes identified in patients requiring
consultation were for forearm, upper arm, and shoulder fractures, it can be inferred that orthopaedic
consultation is frequently requested due to upper extremity injuries. Furthermore, the fact that plastic surgery
and otorhinolaryngology are also frequently consulted fields can be explained by the prevalence of facial and

extremity injuries in this group of patients.

Ankara Med J, 2026;(1):98-110 // @ 10.5505/am;j.2026.88122
106



ANKARA
MEDICAL

The time periods during which consultations were requested were examined, and it was determined that
57.4% of consultations were requested outside of working hours. When reviewing the literature on the rates
of consultations requested outside of working hours, Leblebici et al. found that 66% of consultations were
requested outside of working hours, while Leithead et al. found that 57.8% of consultations were requested
outside of working hours.17.18 The results of our study are consistent with the literature. Due to the absence of
outpatient services during non-working hours, patients can only use emergency departments to receive
healthcare services. Increasing green zone density, especially in hospitals in large cities, makes the efficient use
of emergency department resources difficult. Since all patients are evaluated in emergency departments,

consultation rates may also increase in this context.

In our study, it was determined that consultations were requested for 0.32% of green zone patients, but the
admission rate among these patients was 70%. In this context, it was found that the admission rate among
green zone applications was 0.22%. When green zone hospital admission rates were examined in the literature,
Alnasser et al. reported a rate of 0.4%, Honigman et al. reported a rate of 4.0%, and Leey-Echavarria et al.
reported a rate of 6.4%.19-21 According to the results of our study, the admission rates of green zone patients
are low when evaluated in comparison with the international literature. The high number of emergency
department visits in our country and the triage system's classification of a large group of patients as green zone
may be the reasons for this difference. In addition, the fact that emergency departments partially take over
primary health care services leads to many outpatient clinic visits being directed to the emergency department.
In other countries, the definition of green zone is narrower and only covers patients with mild symptoms who
are suitable for outpatient treatment. Therefore, although the proportion of cases requiring consultation
among green zone patients is low, it is clinically important that the majority of these cases require
hospitalisation for further evaluation and treatment. Our findings indicate that the consultation process in

emergency departments needs to be carefully planned, and unnecessary referrals should be prevented.

In Tiirkiye, emergency departments are often used as a primary access point to healthcare, particularly for
patients with low-acuity conditions. Studies based on the perspectives of family medicine describe how it
would be possible to manage a large portion of the emergency department patient population at the primary
care level.”2Z Strengthening the integration between emergency departments and primary care services may

improve patient flow and reduce unnecessary emergency department utilisation.

Despite the low consultation frequency, the hospitalisation rate among consulted green zone patients was
notably high. This suggests that green zone patients who require specialist consultation represent a clinically
distinct and potentially more severe subgroup. Similar findings have been reported in tertiary care settings,
where patients for whom consultation is requested demonstrate higher admission rates and greater clinical

severity.2324 The high admission rate may reflect selective and appropriate consultation practices by
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emergency physicians, cautious triage decisions in borderline cases, and, in a limited number of instances,
possible under-triage at initial presentation. Emergency department triage decisions are made rapidly based
on initial clinical presentation and vital signs. Consequently, some patients may initially appear clinically stable
but later demonstrate disease progression or previously unrecognised severity. Therefore, a small proportion

of patients initially classified as green zone may subsequently require more advanced care.

Our study found that patients requiring cardiology consultation had a statistically significantly higher rate of
intensive care unit admission. This suggests that some green zone patients may have been assessed in a low
triage category due to inadequate risk assessment at the time of presentation. A review of the literature shows
that errors in triage threaten patient safety, and therefore triage systems need to be strengthened with
objective, transparent, and evidence-based criteria. The most important factors affecting patient safety in the
triage process include accurate and continuous patient assessment, experienced personnel, and the use of
objective criteria.2526 High workload, lack of experience, and subjective assessments can negatively affect
patient safety. When the results of our study are evaluated in conjunction with the literature, it is evident that

the triage system, which is critical for patient safety, needs to be strengthened with objective criteria.

An important operational finding of our study was that the majority of consultations were requested outside
regular working hours. This pattern suggests a disproportionate increase in emergency department workload
during off-hours, when outpatient services are unavailable and access to specialist care is limited. In this
context, proper management of the consultation process and strengthening the role of family medicine in the
management of low-acuity patients are essential for maintaining patient safety and ensuring the efficient use

of emergency department resources.

This study has several limitations. First, due to its single-centre retrospective design, the generalizability of the
findings may be limited. Second, the statistical analysis was primarily descriptive, as the main aim of the study
was to present the characteristics and outcomes of consultations requested for green zone patients rather than
to develop predictive models. Although this approach was appropriate for the exploratory nature of the study,
future multicenter prospective studies with larger datasets may allow more advanced statistical modelling to

identify predictors of consultation requests and hospitalisation.

Ethical Considerations: The study was conducted with the approval of the Non-Interventional Clinical

Research Ethics Committee of Bilecik Seyh Edebali University (Date: 30/10/2025, Decision No: 10/8).
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