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HIGHLIGHTS
Nurse staffing in EDs requires the consideration of multiple factors to optimise
staffing
The complexity of EDs and contextual differences influences the way staffing
should be done
Staffing of ED’s should be further investigated with specific focus on acuity and
workload.

ABSTRACT
Introduction: Planning adequate nurse staffing in the emergency department (ED) is

challenging. Although there are models to determine nurse staffing in EDs, these

models do not consider all the factors. Inadequate nurse staffing causes overcrowding,

poor quality of patient care, increased hospital costs, poor patient outcomes and high

levels of burnout amongst nurses. In this paper, we report stakeholders’ perceptions

of important factors to be considered when planning ED nursing ratios.

Methods: We applied a consensus research design. The data was generated from

modified nominal group techniques followed by an e-Delphi with two rounds. The

factors were generated during two nominal groups by 19 stakeholders which included

management and healthcare professionals working in EDs. The generated factors

were then put on a survey format for use in an e-Delphi. Using purposive and snowball

sampling the survey was distributed to 74 national and international experts for

consensus.

Results: Ultimately, 43 experts agreed (a validity index of  80%) on four categories

namely: hospital, staff, patient and additional categories which included 17 related

factors.

Conclusion: Ideal nurse staffing ratios are influenced by the complexity of the

environment and interactions between multiple factors. The categories and factors

identified emphasised the need for extensive further research to ensure a financially
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viable model that will be accepted by both staff and patient, and thus promote optimal

outcomes.
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INTRODUCTION
Nursing staff, who represent the largest sector of the healthcare workforce, have a

significant ability to influence the work environment, patient experience and overall

quality of healthcare [1]. Ideal nurse staffing ratios play an important role in ensuring

the optimal operation of healthcare systems. The American Nurses Association [2]

maintains that appropriate staffing is needed to meet patient demands in a practical

setting and refers to ‘nurse-patient ratios’, in which ‘the number of nurses per number

of patients or patient days determines staffing levels’ [2].

Currently, nurse-patient ratios are determined with the aim of providing cost-effective,

safe and quality patient care [3]. Two common types of models or combinations thereof

are used to determine nurse staffing namely budget-based, and patient acuity [4].

Nurse staffing models do not always consider patient movement, minimum and

maximum staffing levels, nursing activities required for quality of care and are often

not specifically designed for the emergency department (ED) [4].

Emergency departments are unique and unpredictable environments and require a

dynamic approach to staffing. Some EDs use staffing models based on historical

patient data, while others apply trial and error methods [5]. Different staffing models

are used in EDs for example the BEST model and NICE guidelines. The BEST model

considers the number of patients presenting to the ED in combination with the patients’

dependency on nursing care but not on their acuity [6]. The NICE staffing guideline for

EDs systematically predicts the number of ED nursing care hours [7] and determines

the hours of nursing time required, the needed staff skill mix and expected activities.

Nurse staffing models sometimes consider seasonality, the staff availability, and their

competencies as well as adequate resources, ancillary staff, structural and

administrative capabilities of the hospital [8].
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In any hospital or medical department, appropriate nurse staffing at any given time is

associated with improved performance, especially reduced mortality rates, fewer

complications, improved outcomes, shorter length of stay, decreased hospital costs

and, most importantly, patient satisfaction [9, 10]. Appropriate nurse staffing is also

associated with enhanced teamwork, autonomy, job satisfaction and a positive work

environment [11]. Too few nursing staff are associated with overcrowding of patients,

poor quality of care, increased hospital costs, increased litigation, and poor patient

outcomes [7, 12]. For managers, having too few staff also causes mounted pressure

and anxiety to deliver quality care, which is associated with mild to high levels of

burnout [13]. Burnout is directly linked to nurses’ intention to leave the profession.[14].

Managers should strive to achieve a balance between understaffing and overstaffing,

despite constantly changing patient numbers, to assure high quality patient care and

the satisfaction of nursing staff [15]. In EDs, patient numbers are constantly in flux,

complicating the prediction of ideal staffing levels [5]. Evidently, there seems to be little

consensus on the factors that should be considered when developing staffing ratios in

EDs. There has been a marked increase in ED visits over recent years [16]. More

patients are seeking care at EDs because they are sceptical about the ability of primary

healthcare systems to manage their seemingly urgent problems [17]. Many patients

with non-urgent problems may also choose to visit the ED if it is closer and more

convenient for them [18]. The purpose of the article is to report the identified factors

that are important when planning ED nursing ratios.

METHODS
Study design
We applied a consensus research design, using modified nominal group technique

(NGT) and e-Delphi. The NGT is extensively used in conjunction with e-Delphi,

especially in situations where there is a lack of concrete evidence on a specific topic

[19]. The research was conducted in two steps: 1) Local generation of factors and 2)

National and international consensus. All data was collected in English.

Ethical considerations
The Faculty of Health Sciences Research Ethics Committee of the University of

Pretoria (119/2018) approved the study. All participants were informed about the

purpose of the study and data was collected following informed consent.
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Step 1: Local generation of factors
The participants included stakeholders involved with nurse staffing in two EDs from a

private hospital group in the Gauteng province of South Africa. Potential participants

were included from top and middle management, human resources, professional

nurses working in EDs and patients visiting the ED. We purposefully selected

participants based upon their knowledge and experience [20].

Data collection and analysis
We conducted a consensus study between June - November 2018. The NGT

generates high-quality ideas since each participant has an equal opportunity to voice

their ideas and produces more unique ideas than Delphi groups [21, 22]. The process

was completed in 4 stages [23]. The facilitator introduced and explained the study and

NGT procedure. Participants had 10 minutes to quietly consider and write down their

ideas on the factors that influence nurse staffing ratios in the ED. The participants then

shared their ideas in a round robin, and the ideas were recorded on a flip chart. The

process was repeated until no new factors emerged from the group, and all factors

were then discussed for clarification. No ranking of the ideas were done. The data was

themed by the participants (N=19) into categories and factors. The data from both

NGTs was integrated and utilised for the e-Delphi survey for Step 2.

Step 2: National and international consensus on factors
We included national and international experts involved in nurse staffing of EDs from

a clinical or research background. We used purposive and snowball sampling to

identify experts that complied with the inclusion criteria as suggested by Junger et al

(24) 5 years or more experience, and 2) who were experienced in the ED environment,

3) human and financial resource structures and/or who had published regarding nurse

staffing in the ED in the past three years (N=74). Two e-Delphi rounds were conducted

with the same experts during the period of 10th September to 15th November 2018.

Data collection and analysis
Data collected using an e-Delphi to improve data collection efficiency [25]. E-Delphi is

convenient, and saves time and costs, especially when participants are widely

dispersed [26]. In the first round we emailed the identified experts (N=74), informing

them of the research and inviting them to participate. Once the experts volunteered to
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participate, they received a demographic information sheet accompanied by a survey

that included the locally generated categories and factors identified during the modified

NGTs. The experts were asked to independently rate the relevance of the categories

and factors using a four-point Likert Scale ranging between ‘strongly disagree’ and

‘strongly agree’. Each item had a space where experts could comment. Once

completed, the experts returned the survey by e-mail. Feedback remained anonymous

and was analysed by all authors. All the identified experts (N=74) were contacted for

the second round of the e-Delphi which followed the same process. We used the

Validity Index (I-CVI) to assess the extent of expert agreement on the relevance of

items. The I-CVI has the advantage of providing an item-level score [27, 28]. Prior to

data analysis we agreed that a Validity Index (I-CVI) of  80% per item by the experts

indicated consensus [27]. Table 1.

Rigour
Meaningful coherence was achieved as the methods and procedures fitted the

purpose of the study. The authors provided a thick description and concrete detail of

the research process, providing transparency regarding the methods and challenges

[29]. Data triangulation, as well as regular peer debriefing sessions amongst authors

enhanced the credibility of the study [30]. The I-CVI was used to enhance the validity

and reliability of the findings as an I-CVI of  80% in a panel of 10 or more respondents

indicates a strong agreement between participants [27].

RESULTS
Step 1: Local generation of factors
The first NGT comprised of 11 participants, including a unit manager, a nursing

standard manager, eight registered nurses and one medical doctor. The second NGT

included eight participants, comprising two nursing managers, a unit manager, four

registered nurses and a medical doctor. The NGTs comprised a total of 19

participants, with an average of 12 (±9) years’ experience. Following integration of

data, stakeholders identified four distinct categories and related factors to be

considered during nurse staffing in the ED, namely: hospital, staff, patient and

additional categories.
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Table 1: Demographic profile of experts who completed an e-Delphi evaluating which factors
are important when considering nursing staff ratios in emergency departments (ED).

Variable Count (%) (N=43)
Professional qualification

Registered nurse (national) 30 (70)

Registered nurse (international) 7 (16)

Medical doctor (national) 6 (14)

Medical doctor (international) 0

Level of employment

Unit manager 6 (13.9)

Nursing service manager 5 (11.6)

Clinical training specialist 2 (4.7)

Clinical nurse 24 (55.8)

Medical doctor 6 (14)

Post-graduate qualification in emergency care

Yes 18 (41.9)

No 25 (58.1)

Years of experience in ED

A minimum of 5 years 13 (30.2)

6 to 10 years 20 (46.5)

11 to 15 years 4 (9.3)

16 to 19 years 3 (7)

20 years or more 3 (7)

Step 2: National and international consensus on factors
The e-Delphi included 43 participants: international (n=5) [Australia, New Zealand,

United States of America, United Kingdom and Canada], greater Africa (n=2) [Kenya

and Botswana] and South Africa (n=37). Additional qualifications reported by the

participants included nursing management (n=1), critical care nursing (n=1), nursing

education and training (n=1), master’s degree in clinical nursing (n=1) and nursing

quality management (n=1).

During the first round of the e-Delphi, experts agreed on 17 of the 19 locally generated

factors (I-CVI  80%) identified by stakeholders as being important when calculating

nurse staffing for the ED. The experts did not add any new factors to the survey. Since

the response rate for the first round was 19% (n=14), we decided to do a second
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round. This resulted in an increased response rate of 57% (n=43). All 19 factors were

included in the second round.

The second round utilised a two-point Likert scale: “Disagree” and “Agree”. Surveys

were sent out electronically to 74 participants, including those from the first round.

During the second round, experts did not reach the predetermined level of agreement

on two factors, namely, ‘Patient expectation levels’ (72%) and ‘Use of electronic

documentation’ (70%) (Table 2). We did not conduct a third round as there was minor

differences between the level of agreement in the first and second rounds (Table 2).

Table 2: Stakeholders and experts’ perceptions of important factors to consider for nurse
staffing in an emergency department (ED). The relevance (I-CVI) indicates agreement between
locally generated factors (NGTs) and expert opinion (e-Delphi, Round 1 and Round 2).

Categories Factors
Likert scale

Relevance (I-CVI)
Round 1
(n=19)

Round 2 (n=43)

Hospital factors Geographical setting and accessibility 86 88
Level of the ED 93 100
Specialist services 100 88
Ancillary services 86 91
Physical layout 93 91
Events taking place around the hospital 93 95

Staff factors Skill mix 100 100
Staff qualification 100 100
Staff competency 100 100
Set nurse patient ratio 93 88
Staff resilience and burnout 79 91

Patient factors Patient acuity 93 95
Patient volumes 100 100
Care required 100 100
Length of stay 93 100
Patient expectation level 64 72

Additional factors Unpredictability in the ED 100 100
Number of doctors 100 95
Relationships with EMS 86 86
Use of electronic documentation 71 70

DISCUSSION
Nurses represent the largest group of workers in the ED and are responsible for the

majority of the patient care. In this study, stakeholders identified important factors to

consider when planning nurse staffing in the ED. The ED is characterised by

continuously fluctuating patient numbers and is a demanding environment to plan for.

Inadequate nurse staffing levels have been linked to excess mortality and poor patient
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experiences [31]. Stakeholders and experts agreed that various factors including

hospital factors, staff factors, patient factors and some additional factors should be

considered when planning nurse staffing numbers in the ED. (View Table 2).

Referring to hospital factors the participants reached consensus that the geographical

location of the ED, as well as accessibility, will influence the number of patients visiting

the ED and therefore it’s staffing. Patient influx and acuity influenced by the level of

the ED were also regarded as important [32, 33]. Higher level EDs usually require

more nursing staff with an appropriate skillset to provide acute care to critically ill

patients [32] and should have the ability to interact with other departments and

specialities [34]. The availability and type of specialist services should be considered

when planning nurse staffing for the ED as many patients [35] and emergency medical

services [36] choose an ED based on the available specialist services. Similarly, EDs

with ancillary services such as pathology and other diagnostic modalities offer more

effective treatment [37], increasing the number of patients [38]. The increased number

of patients visiting the ED directly influence nurse staffing and requires a great deal of

flexibility. The hospital should deviate from staffing models developed for wards and

critical units. In addition, management should reconsider the standard shifts for nurses

in EDs to accommodate the influx of patients based on peak admission times.

The physical layout of the ED also has an impact on efficiency [39, 40], a sentiment

shared by stakeholders and experts in our study. In contrast, Recio-Saucedo et al.

(2015) found no direct link between the physical layout of the ED and the number of

nursing staff required [7]. The physical layout of the ED influences co-ordination with

the rest of the hospital. If the ED and other hospital departments are not co-ordinated,

then patients may not be transferred timeously and the ED may become overcrowded

[41, 42]. As the ED becomes overcrowded, new patients may not receive adequate

care [41]. The flow of patients through the unit as well as waiting times and ED

crowding must be examined to seek the best use of the physical layout with the

average nurse-patient ratios for each ED.

All EDs should consider local events when planning staffing. Extraordinary situations,

such as mass gatherings could cause a marked increase in ED visits, and need to be

considered [43]. Similarly, extraordinary disaster situations could occur at any given
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time [44]. During disasters, nurses are in greater demand than any other healthcare

professional [45] due to surges in patient numbers [46]. The unpredictable nature of

disasters or pandemics should be planned and prepared for in advance to mitigate

nursing staff shortages [47]. In order to plan for unpredictable events management

could initiate an on-call system with at least two levels.

Emergency departments are also more likely to become overcrowded should there be

a mismatch between staffing, patient volume and acuity [5]. Safe staffing does not only

refer to the correct number of nurses on duty, but encompasses experience and a skill

mix, such as professional training, education level and experience [8]. Nursing staff

with a rich skill mix, combined with higher qualifications, have a positive influence on

patient outcomes and satisfaction [49]. Morphet et al [50] recommends that ED staffing

includes more registered nurses with postgraduate qualifications especially in

emergency nursing [50]. Registered nurses with specialisations know how to apply

their knowledge during clinical care, have better communication skills and are better

at critical thinking, positively impacting patient outcomes [50, 51]. Nurse staffing and

scheduling in the ED should also consider competency levels to promote delivery of

safe, quality care, increasing patient and staff satisfaction [52]. Nurses have reported

that working with incompetent colleagues leads to high levels of moral distress [53].

The patients and nurses in EDs should be consulted on the staffing ratios that

contribute to patient and staff satisfaction on a continuous basis to ensure responsive

staffing ratios.

In the ED, competence is vitally important due to the varying acuity and unpredictable

number of patients [8, 48]. Existing nurse-patient ratio models are based on general

nursing units and do not consider the unique nature of the ED [8]. Driscoll et al. [54]

maintains that modelled nurse-patient ratios are not mandatory but are merely

recommendations to guide decision making [54]. In the ED, patients need to be

triaged, and this classification should be considered when calculating staffing [61].

Patients with higher urgency levels require more resources, including more nurses

[62]. Acuity has a large impact on patient safety [8], and nurse staffing should be

calculated according to both patient acuity and volume. Nursing activities, workload,

and time motion studies regarding triage levels of patients will need further

investigation on its impact on staffing of EDs. In addition patient volumes may vary



10

according to certain times of the day, on certain days of the week and during a

particular season [42]. These variables are likely to depend on local factors, and

effective planning of nurse staffing should use statistics of daily patient volumes [65].

Forecasting patient volumes for the ED enables the ED to improve nurse staffing. In

the ED, it is thus vitally important to record daily, weekly, monthly, and seasonal trends

in patient numbers.

The unpredictability of the ED is an important factor when planning nurse staffing.

Nurse staffing should be fluid enough to accommodate variability in acuity, unknown

conditions, and volumes of patients [8]. Aside from adequate nurse staffing, shorter

waiting times in the ED are also directly linked to the number of doctors on duty [7]. In

most countries, doctors are responsible for treating patients and deciding whether to

discharge or refer patients for further management [70]. Doctors in the ED therefore

contribute to patient flow and overcrowding [71]. More doctors facilitate the even the

flow of patients through the ED. There should be a balance between the number of

doctors and the number of nurses on duty.

Emergency medical services (EMS) are key stakeholders in the emergency

environment [72]. Globally, the number of patients treated by the EMS and transported

to EDs are increasing [73]. Good relationships between EMS and EDs ensure timeous

information of the patient(s) condition and estimated time of arrival when transporting

patients. Receiving information in good time could improve the readiness of EDs by

ensuring adequate nurse staffing for optimal patient care. An additional nurse, who is

responsible for receiving patients from EMS during busy times in the ED [42], would

allow EMS crews to continue their service.

In our study, experts did not agree (CVI < 80%) on two locally identified factors, namely

patient expectation levels (72%) and the use of electronic documentation (70%).

Continuously meeting patients’ expectations is nearly impossible, but patients’

experiences and outcome could be improved, and their stress lessened by increasing

nurse staffing numbers in the ED [74]. When introducing electronic documentation,

EDs may require more nursing staff to maintain efficiency and patient safety during

roll-out [75]. Once all nursing staff are comfortable with, and skilled in using electronic
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documentation, we could expect a decrease in potential workload, enhanced

performance [76] and return to baseline staffing levels.

LIMITATIONS
Our study was limited by not having human resource managers in either the NGDs or

e-Delphi parts of the study. We could not include any patient opinions in our study.

CONCLUSION
In the ED, the complex operations and the interaction of multiple factors influence

nurse staffing ratios. We assessed stakeholders and experts’ opinions on what they

believed to be important factors that should be considered when planning nurse

staffing ratios for the ED. Current nurse staffing models employed by hospitals do not

always consider the volatile and unpredictable ED environment.

Stakeholders and experts agreed on 17 factors that should be considered when

planning nurse staffing in the ED. Four broad categories were identified: hospital, staff,

patients and additional factors. These factors should be further investigated from a

practice, as well as a financial perspective. Due to its unique nature, the ED

environment renders staff planning a difficult task and implementing these results will

not be a straightforward process. To ensure optimal nurse and patient outcomes,

nurse staffing in the ED should be contextual, fluid and adaptable and continuously

evaluated.
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