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Abstract 
Objectives: Consultation-related delays contribute to emergency department (ED) 

crowding, especially for internal medicine referrals. The 5C consultation model provides a 

structured communication framework that may improve consultation efficiency when 

embedded in digital systems. 

Materials and Methods: This single-center quasi-experimental pre-post study was 

conducted in the ED of a tertiary-care hospital with approximately 450,000 annual visits. 

Internal medicine consultations requested from yellow-zone observation units were 

compared before (July 1-10, 2023) and after (July 20-30, 2023) implementation of a 

structured digital consultation form based on four 5C elements (Contact, Communicate, Core 

Question, Closing the Loop) following a 40-minute resident training session. The primary 

outcome was consultation-to-decision time. 

Results: Fifty-four emergency medicine residents generated 194 pre-intervention and 141 

post-intervention consultations. Median consultation-to-decision time decreased from 65 

minutes (IQR 40-112) to 44 minutes (IQR 28-69; p<0.001). Consultation response time and 

final decision time also decreased significantly (both p<0.001). Total ED LOS remained 

unchanged (median, 15 hours in both periods; p=0.772). Repeat consultations were less 

frequent after the combined intervention (p=0.035). 

Conclusion: The four-component 5C-derived model digital consultation form, combined 

with targeted resident training, was associated with shorter consultation-related decision 

intervals and fewer repeat internal medicine consultations, without changing overall ED 

LOS. These preliminary findings suggest that digitizing structured communication may 

improve workflow efficiency, though multicenter randomized trials are required to confirm 

these effects. 

Keywords: Emergency department, referral and consultation, communication, electronic 

health records, patient care management. 
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Introduction 

The emergency department (ED) is one of the hospital settings in which specialist 

consultations are requested most frequently.1 Consultations initiated from the ED are 

generally sought to support key aspects of patient care, including determining the need for 

hospital admission, refining diagnostic and therapeutic decision-making, performing 

specialized procedures, and coordinating safe follow-up and post-discharge care.1,2 

The duration between the consultant's arrival at the ED, the completion of the consultation, 

and final decision-making accounts for approximately 33% of the ED length of stay (LOS) in 

discharged patients and 54% in hospitalized patients.3 Studies have demonstrated that 

prolonged ED LOS is associated with decreased patient satisfaction, increased rates of 

hospital admission, and elevated mortality.4 Conversely, implementing specific 

communication systems has been shown to improve consultation response times and reduce 

ED LOS.4-6 

To improve consultation efficiency in emergency settings, Kessler developed the 5C 

Consultation Model, which aims to standardize the consultation process. This model 

provides a structured framework for comprehensive patient assessment, identification of 

optimal treatment options, and coordination of interdepartmental transfers. The 5Cs 

represent the following sequential steps: Contact, Communicate, Core Question, Collaborate, 

and Closing the Loop.7 

Due to the broad scope of internal medicine and the high frequency of comorbid internal 

diseases in patients presenting to various specialties, it remains one of the most frequently 

consulted departments in emergency medicine.8 Previous studies evaluating delays in the 

ED have identified consultation-related factors as the third most common cause of delay 

among patients requiring internal medicine evaluation.9,10 

We hypothesized that using a structured digital format based on the 5C model would 

significantly reduce consultation decision times compared with standard unstructured 
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request methods. We aimed to integrate the four-component 5C-derived model into the 

hospital digital consultation form and evaluate the effect of internal medicine consultations 

requested via this digital format on patient management. 

Materials and Methods 

Study design and setting 

We conducted a single-center quasi-experimental pre-post intervention study in the 

Emergency Medicine Department of Ankara Bilkent City Hospital, a tertiary-care center with 

an annual ED census of approximately 450,000 visits. The study was carried out from June 

1, 2023, to September 1, 2023. The ED is organized using a triage-based workflow with eight 

observation units: two high-acuity (red) units, four urgent (yellow) units, and two non-

urgent (green) units. Each unit contains 24 stretcher bays. This manuscript was revised with 

reference to the TREND statement for the reporting of nonrandomized evaluations of 

behavioral and public health interventions. 

The study was conducted in accordance with the ethical principles of the Declaration of 

Helsinki and was approved by the Ankara Bilkent City Hospital Ethics Committee (approval 

no. E1-23-3508; approval date: May 10, 2023). Written informed consent was obtained from 

all participating physicians and patients. No formal a priori sample size calculation was 

performed because this study was designed as a pilot quasi-experimental study to evaluate 

the feasibility and preliminary effect of the structured digital consultation intervention. 

Therefore, all eligible consultations during the predefined study periods were included in 

the analysis. 

Participants 

We analyzed internal medicine consultation requests initiated by emergency medicine 

resident physicians for patients managed in the ED yellow-zone observation units. 
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Because prior exposure to a structured consultation curriculum can influence consultation 

performance, residents who had previously received formal training in the 5C consultation 

model were excluded. 

For all participating residents, we collected demographic and training characteristics, 

including age (years), sex, and residency training duration (months). 

Inclusion criteria 

The ED was the patient's initial point of care. 

The patient was being monitored in a yellow-zone observation unit. 

The consultation request was directed to the Department of Internal Medicine. 

Exclusion criteria 

The time metrics of repeat internal medicine consultations for the same patient encounter 

after the initial request. Repeat consultations were not included as separate observations in 

the primary time-based analyses; only the first internal medicine consultation for each ED 

encounter was considered the index consultation. 

Patients initially managed in red or green zones, or transferred to these zones during follow-

up. Incomplete or unfinalized consultations (e.g., no documented consultant response or 

decision). Patients who left the ED before treatment or evaluation was completed. 

Consultation requests in which the study-specific digital consultation form was not used 

during July 20-30, 2023. 

Intervention 

In the study hospital, consultations are initiated and completed via the Hospital Information 

Management System (HIMS). The system records the following timestamps: time of 
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consultation request, time of the consultant's first evaluation, and time the consultant 

completes and records the response. 

The original 5C consultation model was developed for verbal consultation requests. Because 

real-time verbal collaboration could not be incorporated into the digital workflow, we 

developed a four-component 5C-derived digital consultation form containing Contact, 

Communicate, Core Question, and Closing the Loop. This digital form, together with the 

resident training session, constituted the combined intervention evaluated in this study 

(Table 1). 

Table 1. Four-component 5C-derived digital consultation form adapted for use in the 

emergency department. 

Component Template content 

Contact Dear Colleague, 

Communicate A ...-year-old male/female presented to the emergency department with the chief 

complaint of.... Symptoms have been present for ... days and are associated with.... 

Past Medical History: ... 

Current Medications: ... 

Pertinent Physical Examination Findings: ... 

Vital Signs: Temperature ... °C; Heart rate ... bpm; Blood pressure .../... mmHg; SpO2 

...%. 

Laboratory Findings: ... 

Imaging Findings: ... 

Core Question In the emergency department, the patient was started on ... for a working diagnosis 

of.... We kindly request your evaluation and recommendations regarding ... at your 

earliest convenience. 

Closing the Loop Observation unit: ... / Dr. ... 

 

All consultations included in the study were extracted from HIMS during July 2023. The 

internal medicine department at the study hospital operates through various subspecialty 
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units, and emergency consultant physicians rotate monthly across clinics. To standardize the 

consultant clinic and minimize variability, data collection was restricted to July 2023. 

From July 1-10, 2023, no intervention was made in the routine consultation request process 

(pre-intervention). A 40-minute didactic lecture explaining the 5C model and the use of the 

digital consultation form was delivered to participating emergency medicine residents via 

Zoom on July 15, 2023. On July 20, the digital consultation form was installed on computers 

in the observation units. Residents were instructed to use the form when requesting internal 

medicine consultations from July 20-30, 2023. Internal medicine consultants and the 

researchers conducting the data analysis were blinded to the study intervention. 

The 40-minute Zoom-based training session included: (1) the rationale for structured 

consultation in the ED, (2) an overview of the original 5C consultation model, (3) the 

adaptation of four 5C components to the digital consultation workflow, (4) step-by-step 

instruction on completing the electronic consultation form, (5) example consultation 

scenarios, and (6) a brief question-and-answer session. During the intervention period, the 

study-specific consultation template was installed on observation-unit computers and 

residents were instructed to use it for all eligible internal medicine consultations. 

Compliance was assessed retrospectively through HIMS records, and consultation requests 

that did not use the study-specific digital form during the intervention period were excluded 

from analysis. 

Measurements and outcomes 

Consultation response time (minutes): the interval between the time the consultation 

request was entered into HIMS and the time of the consultant's first documented evaluation. 

Consultation-to-decision time (minutes): the interval between the time the consultation 

request was entered into HIMS and the time the consultant completed and documented the 

consultation response in the system. 
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Final decision time (hours): the interval between the initial consultation request and the 

time the final ED disposition decision (hospitalization or discharge) was recorded. 

ED length of stay (ED LOS): the interval between the patient's registration or admission to 

the ED and physical departure from the ED. 

Repeat consultation frequency: The total count of any subsequent internal medicine 

consultation requests generated for the same patient following the initial consultation. The 

number of included initial index consultations served as the denominator for this outcome. 

The primary outcome was consultation-to-decision time. Secondary outcomes were 

consultation response time, final decision time, ED LOS, and repeat consultation frequency. 

Statistical Analysis 

Statistical analyses were performed using SPSS for Windows, Version 20.0. Resident 

demographic characteristics were summarized descriptively. Categorical variables were 

reported as frequencies and percentages and were compared using the chi-square test or 

Fisher's exact test, as appropriate. The distribution of continuous variables was assessed 

using the Shapiro-Wilk test. Normally distributed continuous variables were reported as 

mean +/- standard deviation (SD), whereas non-normally distributed variables were 

reported as median and interquartile range (IQR). The independent samples t-test was used 

for normally distributed variables, and the Mann-Whitney U test was used for non-normally 

distributed variables. In addition to p-values, absolute between-group differences were 

reported to improve clinical interpretability. For non-normally distributed outcomes, 

median differences were presented. Effect sizes were also calculated for between-group 

comparisons where appropriate. A p-value of <0.05 was considered statistically significant. 

Results 
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Consultations requested by 54 emergency medicine residents were included in the study. Of 

the participating residents, 33 (61.1%) were male, and 21 (38.9%) were female. The mean 

age was 27 ± 2 years, and the mean duration of residency was 10 ± 4 months. 

A total of 194 pre-intervention and 141 post-intervention consultations were included in the 

study over the one month. Data regarding excluded consultations are presented in the 

flowchart (Figure 1).  

Baseline encounter and requesting-physician characteristics before and after 

implementation are presented in Table 2. Requesting physician age and residency duration 

were similar between the two periods, whereas patient sex distribution and consultation 

request time differed significantly. 

Table 2. Baseline encounter and requesting-physician characteristics before and after 

intervention. 

Characteristic Pre-intervention 

(n=194) 

Post-intervention 

(n=141) 

p value 

Patient sex, male/female, n 115 / 79 63 / 78 0.011 

Consultation request time, 

n (%) 

  0.043 

  00:00-08:00 57 (29.4) 34 (24.1) 0.043 

0.651   08:00-16:00 40 (20.6) 18 (12.8) 

  16:00-00:00 97 (50.0) 89 (63.1) 

Requesting physician age, 

years, median (IQR) 

27 (26-29) 27 (25-29) 

Residency duration, 

months, median (IQR) 

10 (7-12) 10 (7-12) 0.495 

p values were calculated using the chi-square test for categorical variables and the Mann-

Whitney U test for continuous variables. The sex comparison p-value was calculated from 

the available counts. IQR, interquartile range. 
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Figure 1. Flow diagram of included and excluded consultations. 
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The median consultation-to-decision time, which was the primary outcome, decreased from 

65 minutes (IQR 40-112) in the pre-intervention period to 44 minutes (IQR 28-69) in the 

post-intervention period, corresponding to an absolute median reduction of 21 minutes 

(p<0.001) (Figure 2). Consultation response time was also significantly shorter in the post-

intervention period, with an absolute reduction of 14 minutes (p<0.001). Final decision time 

also decreased significantly, from 8 hours to 5 hours, corresponding to an absolute median 

reduction of 3 hours (p<0.001). There was no significant difference in total ED LOS (p=0.772) 

(Table 3). Effect-size estimates are presented in Table 3. The largest effect was observed for 

consultation response time, while consultation-to-decision time and final decision time 

showed moderate effect sizes in favor of the post-intervention period. In contrast, the effect-

size estimate for total ED LOS was negligible, consistent with the absence of a meaningful 

difference in overall ED stay between the two periods. 

Data regarding secondary endpoints (consultation response time, final decision time, ED 

LOS, and repeat consultations) are presented in Figure 2. Repeat consultations were 

significantly lower in the post-intervention period. This difference was attributed to the 

distribution shown in Figure 3. 

 

 

Figure 2. Consultation-related time outcomes before and after implementation of the digital 

5C form. 
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Table 3. Main consultation outcomes before and after intervention. 

Outcome Pre-intervention 

(n=194) 

Post-intervention 

(n=141) 

Median 

difference (95% 

CI) 

Effect size 

(95% CI) 

p 

value 

Consultation 

response time, 

min, median 

(IQR) 

23 (12-43) 9 (5-18) -14.0 (-17.73 to -

10.27) 

-0.503 (-0.605 

to -0.397) 

<0.001 

Consultation-to-

decision time, 

min, median 

(IQR) 

65 (40-112) 44 (28-69) -20.5 (-31.38 to -

9.62) 

-0.315 (-0.430 

to -0.200) 

<0.001 

Final decision 

time, h, median 

(IQR) 

8 (5-15) 5 (2-9) -3.0 (-4.39 to -

1.61) 

-0.348 (-0.465 

to -0.235) 

<0.001 

ED length of stay, 

h, median (IQR) 

15 (9-26) 15 (9-24) 0.5 (-2.64 to 3.64) -0.019 (-0.143 

to 0.111) 

0.772 

Internal 

medicine 

reconsultation 

count per 

encounter, 

median (IQR) 

1 (0-2) 1 (0-2) 0.0 (0.0 to 0.0) -0.130 (-0.251 

to -0.008) 

0.035 

Note: Repeat consultation was defined as any additional internal medicine consultation 

request recorded for the same patient during the same ED encounter after the initial 

consultation. The denominator was all eligible consultation encounters in each period: 194 
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before and 141 after implementation. Standardized effect sizes were calculated using rank-

biserial correlation.  

 

 

Figure 3. Distribution of repeat internal medicine consultations before and after 

implementation 

Discussion 

In this single-center quasi-experimental pre-post study, the combined intervention 

consisting of a four-component 5C-derived digital consultation form and targeted resident 

training was associated with shorter internal medicine consultation-related intervals. 

Median consultation-to-decision time decreased from 65 to 44 minutes, consultation 

response time decreased by 14 minutes, and final decision time decreased from 8 to 5 hours. 

Repeat consultations were also less frequent after the intervention. However, overall ED LOS 

remained unchanged. These findings suggest that the combined intervention may support 

consultation-related process efficiency, although causal conclusions cannot be drawn from 

the present study design.  
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The primary outcome of this study was the significant reduction in median consultation-to-

decision time, which decreased from 65 minutes to 44 minutes following implementation of 

the four-component 5C-derived model. This approximately 32% improvement represents a 

clinically meaningful gain in ED efficiency. Our results are consistent with a recent 

systematic review by Beckerleg et al., which analyzed nine studies and concluded that 

workflow interventions-ranging from SMS messaging to process restructuring-consistently 

reduce consultation-to-decision times.11 Specifically, our digital intervention aligns with 

findings by Ravi et al., who demonstrated that integrating consult orders directly into the 

electronic health record reduced consult response time by 15 minutes.12 The 5C model was 

originally developed by Kessler et al. to optimize verbal communication; our findings suggest 

that a digital form derived from the 5C framework, when combined with resident training, 

may support more timely consultation processes.3 However, because the digital form and 

resident training were implemented together, their individual contributions to the observed 

associations could not be determined. By embedding the 5C framework into a structured 

digital consultation template, we created a forcing function that promoted clear articulation 

of the core question at the earliest point of contact, reducing delays caused by back-and-forth 

clarification. 

Beyond speed, the reduction in repeat consultations (p=0.035) suggests a potential 

improvement in communication clarity, likely by reducing the need for back-and-forth 

questioning.  Previous educational interventions, such as those by Turner et al., failed to 

show significant improvements in consultation quality, suggesting that training alone may 

not change complex behaviors.13 In contrast, our study mandated the structured entry of 

critical information, including Contact and Core Question elements. This supports the view 

of Baylis et al. that standardization mitigates ambiguity.14 By digitally enforcing these 

parameters, our model minimized the information asymmetry that often leads to redundant 

re-evaluations and callbacks. Interestingly, despite shorter consultation and decision-

making intervals, total ED LOS remained unchanged (median, 15 hours in both periods; 

p=0.772). This finding contrasts with Ravi et al., who reported a 52-minute reduction in ED 

LOS following implementation of an integrated consultation order.¹² More recent studies 
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have also reported improvements in ED LOS or other time-sensitive care intervals after 

implementing digital consultation and EHR-based consultation workflows.¹⁵˒¹⁶ The absence 

of a significant ED LOS difference in our study suggests that shorter consultation-related 

intervals may not translate into earlier physical departure when downstream factors, such 

as inpatient bed availability, boarding, and institutional admission or discharge processes, 

remain unchanged. Consultation delay represents only one component of the multifactorial 

process underlying ED crowding.⁵ 

Educational interventions may be affected by reliance on memory and possible skill decay. 

Previous studies involving medical students demonstrated the educational value of the 

original 5C consultation model.¹⁷˒¹⁸ In the present study, resident training was combined 

with a four-component 5C-derived digital consultation form embedded in HIMS. This 

combined approach may provide point-of-care prompts for structured consultation 

requests; however, its long-term sustainability and independent effects require further 

evaluation. From a family medicine perspective, a structured digital consultation form may 

support clearer documentation of acute interventions and follow-up needs during 

transitions from the ED to outpatient care. For family medicine residents undergoing ED 

rotations, a four-component 5C-derived digital consultation form combined with 

consultation training may also help standardize interdepartmental referral communication. 

Limitations 

Our study has several limitations inherent to its design. First, it was conducted in a single 

tertiary-care center and included only internal medicine consultations, which limits the 

generalizability of our findings to other ED settings and specialties. Second, the study used a 

nonrandomized pre-post intervention design rather than a randomized controlled trial. 

Because participants were not randomly assigned to intervention and control conditions, 

causal inference should be made cautiously, and unmeasured confounders may have 

influenced the observed associations. Therefore, several potential sources of bias should be 

considered when interpreting the results. A learning effect may have contributed to 

improved consultation performance after the training session, independent of the digital 
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form itself. In addition, a Hawthorne effect is possible, as residents who were aware of the 

intervention may have modified their consultation behavior during the post-intervention 

period. The pre-post design is also vulnerable to temporal bias, including differences in 

patient case mix, workload, staffing patterns, consultant availability, and inpatient bed 

capacity across the study periods. Furthermore, because the study primarily focused on 

consultation process metrics and physician workflow, only a limited set of patient-level 

baseline characteristics was available. Although patient sex was recorded, data on patient 

age, presenting diagnosis, comorbidities, clinical severity, and physiological parameters 

were not collected. Therefore, residual differences in patient case mix or complexity between 

the pre- and post-intervention periods cannot be excluded. Although we restricted data 

collection to a single month (July) to reduce seasonal variation, consultant rotation-related 

variability, and the potential effects of resident maturation, residual confounding cannot be 

excluded. Third, although repeat consultation frequency differed between the two periods, 

this variable was an indirect process measure, and we did not qualitatively assess 

consultation content, verbal interactions, or communication quality. Finally, our primary 

outcomes were process-based time measures, and we did not assess the direct impact of the 

intervention on patient-centered clinical outcomes such as mortality, readmission, or other 

downstream measures of care quality. 

Conclusion 

The combined intervention consisting of a four-component 5C-derived digital consultation 

form and targeted resident training was associated with shorter consultation-related 

intervals and may support consultation workflow efficiency in the ED. However, it was not 

associated with a significant improvement in overall ED LOS, indicating that optimizing 

consultation-related processes alone may be insufficient to address ED overcrowding. 

Multicenter studies, preferably using randomized or controlled designs, are needed to 

evaluate the independent and combined effects of such interventions on consultation 

processes and patient-centered clinical outcomes. 
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