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Abstract

Aim: The aim of this study is to describe ratio and skill mix for nursing staff in

Swedish emergency departments over a specific 24-h period.

Background: The link between number of patients per nursing staff and missed

nursing care is well described within the in-hospital setting, showing association with

negative outcomes such as increased mortality. Potential association within the

emergency department setting is still unexplored.

Method: This is a national descriptive cross-sectional benchmark study.

Results: The majority (n = 54; 89%) of Swedish emergency departments participated.

The patients-per-registered nurse ratio varied between the shifts, from 0.3 patients

to 8.8 patients (mean 3.2). The variation of patients per licenced practical nurse var-

ied, from 1.5 to 23.5 patients (mean 5.0). The average skill mix was constant at

around 60% registered nurses and 40% licenced practical nurses.

Conclusion: The varying ratios for patient per registered nurse and licenced practical

nurse in Swedish emergency departments are noteworthy. Furthermore, the patient

flow and nursing staff numbers did not match one another, resulting in higher nursing

staff ratios during the evening shift.

Implications for Nursing Management: Findings can be used to improve rosters in

relation to crowding, to manage the challenging recruitment and retention situation

for nursing staff and to improve patient safety.
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1 | INTRODUCTION

The association between patients-per-registered nurse (RN) ratio

(the amount of patients each RN tends to) and patient outcome at

in-hospital wards is well documented (Lankshear et al., 2005). For

example, one well-cited multicentre study including in-hospital wards

at 300 hospitals in nine European countries identified that an increase

in the workload of nurses by one patient (above a 6:1 ratio)

increased the likelihood of inpatient hospital mortality by 7% (Aiken

et al., 2014). The likelihood of death decreases by 7% with a 10%

increase in bachelor degrees among the nurses (Aiken et al., 2014).

Moreover, a study by Needleman et al. (2011) found a significant

association between increased mortality in patients and locations

where the number of RNs was below the estimated target level

(Needleman et al., 2011).

Missed nursing care is believed to be a mediator of the associa-

tion between patients-per-RN ratio and mortality at in-hospital wards,

as the amount of missed nursing care is associated to the number of

patients under one RN’s care (Ball et al., 2014). Missed nursing care,

also known as care left undone, is defined as any aspect of required

patient care that is omitted (in part or in whole) or delayed (Kalisch

et al., 2009). One study identified that a 10% increase in missed

nursing care was associated with a 16% increase in the likelihood of

30-day inpatient mortality (Ball et al., 2018). Frequently found reasons

for missed nursing care are lack of staffing, material resources and

miscommunication (Kalisch & Xie, 2014). Another study, Ball

et al. (2014) showed that when RNs reported lack of time, for

example, when caring for six or more patients simultaneously, the

level of missed nursing care increased.

The amount of missed nursing care does not decrease

if surrounding functions, such as increase in support staff,

because this care seems to be closely connected to the level of RNs

(Ball et al., 2014, 2016; Griffiths et al., 2018). Support staff can have

different competences and roles, such as being unregistered

nurses/licenced practical nurses (LPNs), and deliver nursing care,

although RNs are responsible for the provided nursing care.

A literature review around skill mix (proportion of RNs to unregistered

nurses, i.e., LPNs) at in-hospital wards favours a higher proportion of

RNs to LPNs, as research indicates that RNs are the key group in

achieving patient safety (Griffiths et al., 2014). A simultaneous low

RN and support staff level is correlated with risk for patients

(Needleman et al., 2020).

International studies and literature reviews state that crowding is

a patient safety risk in the emergency department (ED) (af Ugglas

et al., 2020; Berg et al., 2019; Morley et al., 2018; Rasouli

et al., 2019). Crowding occurs when the identified need for emer-

gency services exceeds available resources for patient care (American

College of Emergency Physicians, 2019). The association between

crowding and mortality has yet not been fully understood. Based on

the knowledge that the amount of missed nursing care is associated

with the number of patients under one RN’s care (Ball et al., 2014),

there is a reason to believe that missed nursing care might be a media-

tor between crowding and mortality. Research on patients-per-RN

ratios and skill mix, as well as their associations with patient safety

outcomes, are to a large extent unexplored in the ED setting

(Recio-Saucedo et al., 2015). One recently published study investi-

gated staffing levels, among other things, at five prespecified time

points during a 24-h period found an average of 2.6 patients per RN

and 4.6 per LPN (Wretborn et al., 2020). Nelson et al. (2018) identified

that higher levels of RN staffing in the ED were associated with better

patient care experience ratings. ED length of stay also seems to be

affected by the RN ratio, because time to diagnostic evaluation

increased significantly when RNs cared for a higher number of

patients (Shindul-Rothschild et al., 2017). Staffing decisions are

complex, and there is no evidence to suggest that a ratio based solely

on the number of patients is sufficient. Patient acuity, nursing

experience and skill mix should also guide the staffing decisions

(Wolf et al., 2017).

Therefore, it is important to continue to investigate patients-per-

RN ratio in the EDs. We designed this study as a first step around

understanding the association between ED crowding and mortality

and based on the knowledge from in-hospital wards. Because infor-

mation from EDs to a large extent is lacking in the scientific commu-

nity, this study is aiming to describe ratio and skill mix for nursing

staff in Swedish EDs over a specific 24-h period.

2 | METHODS

2.1 | Study design

This is a descriptive cross-sectional design utilizing a study protocol.

2.2 | Sample and setting

All Swedish hospital-based EDs (N = 61) were eligible for participa-

tion. These EDs are open every day, 24 h, and primarily see patients

with somatic conditions. Some of the EDs included may also see pae-

diatric patients and patients with mental health conditions. Exclusion

criteria were single speciality emergency care clinics, children-only

EDs and EDs not within a hospital.

Sweden, with a population of 10 million, is divided into municipal-

ities and regional councils. The Swedish health care system is primarily

tax funded, making health care accessible to all Swedish citizens

(Swedish Institute, 2021). In the present study, we refer to the hospi-

tal categories used in the annual ranking of Swedish hospitals: univer-

sity hospitals, mid-size hospitals (ED open 24/7 including maternity

and obstetric care) and small hospitals (ED open 24/7 without mater-

nity and obstetric care) (Dagens Medicin, 2020). Bedside staff at

Swedish EDs consist primarily of physicians, RNs and LPNs. The RNs

have a bachelor’s degree in Nursing and are responsible for nursing

care. RNs and physicians with specialist training in emergency

nursing/emergency medicine are still rare, because these are fairly

new specialties in Sweden. LPNs have a high school diploma and are

assistants to physicians and RNs.
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2.3 | Data collection

All EDs eligible for participation were contacted by telephone or email

to inform them about the study, ask for verbal consent and identify a

contact person (to fill out the study protocol). The initial contact was

made with the head nurse or manager of the ED. They identified con-

tact persons to fill out the protocol (often the nurse in charge of the

shift). Prior to the data collection, the study protocol and written

informed consent (to be signed and returned) was sent via email to

the contacts at the study sites.

For data collection, a study-specific protocol (see Data S1) was

designed by members of the Scientific Advisory Board at the Swedish

Emergency Nurses Association (SENA), based on previous research on

RN-to-patient ratios and a Swedish study around ED crowding

(Wretborn et al., 2020). Prior to data collection, a pilot test was con-

ducted, resulting in minor changes in the study protocol. The protocol

comprised of two parts. Part A is composed of rows for

24 consecutive hours (from 07:00 on 16 September to 06:59 on the

17 September 2019), where the number of patients, RNs and LPNs,

respectively, present at the ED at one time point for each hour was

documented. Each time point was chosen by the person dedicated to

fill out the protocol and could be any time during each 1-h interval. All

RNs and LPNs on duty at the ED during the chosen time point were

included, including those working in triage, resuscitation rooms and as

charge nurses. Nursing staff with strictly administrative roles without

patient contact or engagement in daily operations, staff under

introduction and students were excluded. Part B covered data on ED

characteristics such as type of hospital, annual number of patients,

ordinary number of nursing staff per shift (day, evening and night

shifts and staffing across shifts, e.g., special shifts from 16:00 to

02:00) and the organization’s perception as to whether the patient

level was representative on the day of the study.

2.4 | Data analysis

For data analysis, the hospitals were grouped into the three previously

mentioned categories (Dagens Medicin, 2020). Hospitals with multiple

sites were registered as separate hospitals. IBM SPSS Statistics

25 software was used to collate and analyse the data. Data were

analysed through descriptive statistics analysis, and to enable compar-

ison to previous research, mean and standard deviation (SD) were

used to describe the central tendency. Also, minimum–maximum was

presented, to further visualize the spread of data and facilitate clinical

understanding. Means over time periods (24 h and different shifts)

were calculated by adding total number of patients and dividing them

by the total number of RNs or LPNs working during the same time

period. Two hospitals did not have LPNs during night shift, and one

did not have LPNs during evening shift, and those hospitals were

therefore excluded in the patient per LPN calculations.

2.5 | Ethical considerations

Ethical approval was obtained from the regional Ethical Review Board

in Stockholm (2019-02704), and the management staff of the EDs

gave their written consent for the data to be collected. To ensure con-

fidentiality, findings were presented on a group level.

3 | RESULTS

3.1 | Demographic data

A total of 89% (n = 54) of the hospital-based EDs in Sweden took

part in this study. The hospitals were representative for the Swedish

F I GU R E 1 Mean number of patients and nursing staff (registered nurses and licenced practical nurses) in 54 Swedish emergency
departments over a specific 24-h period
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ED context with regard to hospital category as nine of 10 university

hospitals, 30 of 34 mid-sized hospitals and 15 of 17 smaller

hospitals took part. The EDs were geographically spread across the

country, and the majority (94%, n = 51) were staffed by both RNs

and LPNs while the remaining EDs limited nursing staff to RNs at

some shifts. A total of 42 (76%) of the hospitals reported that they

schedule RNs in special shifts to address patient flow patterns while

special shifts for LPNs were applied by 26 (49%) hospitals. The

majority of the hospitals reported the estimated level of patients in

their ED as normal (28/54) or above normal (10/54), while about

one third (16/54) estimated fewer patients than normal during the

day of data collection. By hospital category, the university hospitals

deviated from the others by reporting a higher proportion of normal

level.

The patient flow during the 24-h study period is visualized in

Figure 1. As seen, the highest number of patients present at the

EDs occurs around lunch time until late evening where a decrease

commences from around 20:00. Nursing staff also increase during

the day but during the evening hours deviate from the patient

pattern.

3.2 | Patients-per-nursing staff ratios in
Swedish EDs

The pattern of ratios per nursing staff category was similar, and both

patients-per-RN ratio and patients-per-LPN ratio peaked at three

times during the 24-h period (Figure 2). On average, RNs cared for

three patients per RN while LPNs cared for five (Table 1).

3.2.1 | Patients-per-RN ratios

Per shift, the highest patients-per-RN ratio was found during the eve-

ning shift regardless of category of hospital (Table 1). The ratios varied

considerably within the shifts, even within each hospital category. For

the evening shift, the largest range was found among the mid-sized

hospitals where the ratio ranged from two patients per RN to nearly

nine per RN.

Per hospital category, the smaller hospitals had the lowest ratios

across the evening and night shifts as well as over the entire 24-h

period. Smaller and mid-sized hospitals followed a common pattern

with the lowest ratios during the night shift followed by the day shift

while the university hospitals demonstrated an opposite pattern.

Patients-per-RN ratio varied across the 24-h period also on an

hour-to-hour basis and not just on a shift level (Figure 3). The curve

illustrates a lower patients-per-RN ratio during the early morning

hours, with increasing ratio from around 10:00 and continuously high

ratio until after midnight. As the shift changed from day to evening,

around 13:00–15:00, the patients-per-RN ratio decreased as most

hospitals have a double workforce in place for a number of hours.

3.2.2 | Patients-per-LPN ratios

Fifty-one of the included EDs (94%) scheduled for LPNs during the

entire 24-h period. The patients-per-LPN ratios per shift were

highest during the evening shift for each hospital type (Table 1). Like

the RN ratio, it varied within the shifts, and largest variation was

found during the evening shift where it ranged from two to

F I GU R E 2 Patients-per-nursing staff ratio in Swedish emergency departments (n = 54) over a specific 24-h period
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23 patients per LPN. Per hour, the ratios varied considerably, ranging

from, for example, zero to 13 during early afternoon (14:00–14:59)

(Figure 4). Highest patients-per-LPN ratio was found at the university

hospitals. All hospital categories followed the pattern of lowest ratios

during the night shift followed by day shift and the highest during

the evening shift.

3.3 | Skill mix in Swedish EDs

The skill mix, that is, the proportion of RNs and LPNs reported, was

close to constantly 60% RNs and 40% LPNs across the entire 24-h

period. As illustrated in Figure 5, mid-sized hospitals had the lowest

proportion of RNs.

T AB L E 1 Patients-per-nursing staff ratios in Swedish emergency departments, presented as an average ratio during a 24-h period and by
shift

Average patients-per-RN/hospital

category

All hospitals

(n = 54)

University hospitals

(n = 9)

Mid-size hospitals

(n = 30)

Smaller hospitals

(n = 15)

During 24 h

Mean (SD, min–max) 3.2 (1.1, 1.0–6.1) 3.6 (1.3, 2.2–6.1) 3.3 (1.1, 1.9–5.9) 2.8 (1.1, 1.0–4.9)

During day shifta

Mean (SD, min–max) 3.0 (1.0, 1.1–6.0) 3.1 (1.5, 1.8–6.0) 3.0 (0.8, 1.8–4.4) 3.1 (1.2, 1.1–6.0)

During evening shifta

Mean (SD, min–max) 4.1 (1.5, 1.1–8.8) 4.3 (1.4, 3.0–7.6) 4.3 (1.7, 2.0–8.8) 3.4 (1.1, 1.1–5.3)

During night shifta

Mean (SD, min–max) 2.6 (1.5, 0.3–6.5) 3.5 (1.4, 1.7–6.2) 2.8 (1.5, 0.4–6.5) 1.6 (0.9, 0.3–3.0)

Average patients-per-LPN/hospital

category

All hospitals

(n = 51)

University hospitals

(n = 9)

Mid-size hospitals

(n = 29)

Smaller hospitals

(n = 13)

During 24 h

Mean (SD, min–max) 5.0 (2.2, 1.5–11.9) 6.9 (2.4, 4.6–10.9) 4.8 (2.1, 2.3–11.9) 4.3 (1.8, 1.5–8.0)

During day shifta

Mean (SD, min–max) 5.2 (3.5, 1.7–23.4) 7.5 (6.2, 3.2–23.4) 4.6 (2.4, 1.7–11.3) 5.1 (2.7, 1.7–10.6)

During evening shifta

Mean (SD, min–max) 6.4 (3.3, 1.5–23.4) 8.8 (5.8, 4.7–23.36) 5.9 (2.2, 2.4–11.9) 5.5 (2.6, 1.5–11.8)

During night shifta

Mean (SD, min–max) 3.9 (2.6, 0.7–13.1) 6.3 (1.7, 4.5–10.2) 3.9 (2.6, 0.9–13.1) 2.1 (1.3, 0.7–4.8)

Abbreviations: LPN, licenced practical nurse; RN, registered nurse; SD, standard deviation.
aDay shift = 07:00–14:59, evening shift = 15:00–21:59 and night shift = 22:00–06:59.

F I GU R E 3 Patients-per-RN†

ratio (including standard
deviation) in Swedish emergency

departments (n = 54) over a
specific 24-h period. †Registered
nurse
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4 | DISCUSSION

This study, one of few studies investigating patients-per-nursing staff

ratios in the ED setting, showed that ratios varied largely across the

types of hospitals and time of the day, with increased ratios during

the evening shift regardless of the type of hospital. Main findings

showed that ratios per nursing staff category peaked at three times

during the 24-h period. However, the number of nursing staff did not

match the flow of patients visiting the ED. The patients-per-RN ratios

varied between the shifts, with a mean of 3.2. The ratio for patients

per LPN varied even larger and had a mean of 5.0 patients. Also, these

findings need to be further discussed in light of the presented skill mix

at Swedish EDs, where the average nursing staff mix was 60% RNs

and 40% LPNs regardless of time of day.

There is a lack of studies describing ED staffing and its impact

on patient outcome (Recio-Saucedo et al., 2015), and comparisons

with other studies and countries are therefore difficult to make.

However, our findings can support evidence for the need to highlight

patients-per-RN ratio to ensure a high nursing care quality, even

within the ED field. We do know that there is an association

between increased RN workload and in-hospital mortality (Aiken

et al., 2014) and it is possible that a similar association occurs in the

ED setting. More studies are needed to investigate the impact of

nursing staff ratios on the direct patient care as it is known that in

situations where RNs tend to have a high number of patients, the

level of missed nursing care increases (Ball et al., 2014). Failure to

rescue also increases, as does mortality among patients on in-hospital

wards (Aiken et al., 2002; Lankshear et al., 2005). A recent study

F I GU R E 4 Patients-per-LPN† ratio (including standard deviation) in Swedish emergency departments (n = 51) over a specific 24-h period.
†Licenced practical nurse

F I GU R E 5 Nursing staff skill
mix per hospital type in Swedish
emergency departments (n = 54)
reported as proportion of
registered nurses
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supports the hypothesized link between a high number of RNs and

better patient outcomes (Musy et al., 2021). To address the impor-

tance of RNs in the ED and the impact such care has on in-hospital

mortality is still an unexplored area. Therefore, it would be interest-

ing to investigate the level of missed nursing care in the ED context

and the relationship between missed nursing care and the patients-

per-RN ratio. To further understand missed nursing care within this

context, patients-per-RN ratio and the amount of time spent at

patient care should be studied.

Even though more than half of the included EDs reported that

they had special shifts for RNs and LPNs to address the patient flow,

our findings illuminated that the patients-per-nursing staff ratio did

not match the patient flow. However, the lower ratio at night in EDs

might be a direct reflection of the need for emergency preparedness,

which needs to be considered 24/7. It would be worthwhile to study

patient flow patterns in more detail, because these findings can sup-

port the development of systems for better scheduling of nurses in

the ED. The number of patients is not the only decisive variable when

organizing an appropriate roster—the workload and variations therein

should also be considered (Wundavalli et al., 2019). Our study illumi-

nated that a few of the included EDs did not schedule LPNs for eve-

ning and night shifts, which may have negative impact on present

RNs’ workload as they have to perform all nursing work tasks. We do

not know the arguments for the variation in baseline rostering at

the included EDs. Given that appropriate baseline staffing is

necessary and higher baseline rosters have been shown to be more

cost-effective, this needs to be further elaborated and evaluated

within the ED context (Emergency Nurses Association, 2018; Griffiths

et al., 2021; Needleman et al., 2011).

In order to fully address questions concerning an appropriate

staffing of EDs, support staff and health care professionals within the

team around the patient needs to be addressed better. Cunningham

et al. (2019) showed that most studies use an intraprofessional per-

spective when studying nursing staff mix, where others used a more

interprofessional perspective on this topic. The review highlights that

skill mix should not be exclusive to the nursing profession

(Cunningham et al., 2019). The present study included both RNs and

LPNs as these two categories make up the majority of the staff in

Swedish EDs. Within the Swedish context, there are some similarities

between these two categories but more important to highlight some

major differences, particularly regarding education and responsibili-

ties. These differences and similarities need to be considered more in

the further work around skill mix at EDs. The complexities around

skill mix are addressed in a conceptual model for skill mix presented

by Cunningham et al. (2019). The model demonstrates three dimen-

sions of the concept (i.e., atomization, transversality of practice

[intraprofessional] and transversality of practice [interprofessional]).

The model addresses attributes of skill mix and various relationships

between these attributes, which may support implications for prac-

tice. Twigg et al. (2019) also highlighted that there is an ambiguity in

the definition of skill mix, which makes it difficult to evaluate the

impact of changes in skill mix. Internationally, little is known about

skill mix in EDs because there is a lack of research (Recio-Saucedo

et al., 2015). In order to get a comprehensive picture of appropriate

skill mix in EDs, all areas of health care professionals (i.e. RNs, LPNs

and physicians) ought to be researched. Skill mix in Swedish EDs is

determined independently at each individual hospital, and its impact

on patient outcomes has not been explored. The skill mix in this

study, 60% RNs, is in line with previous skill mix studies from

Swedish in-hospital wards (58%) (Aiken et al., 2013). However,

the Organisation for Economic Co-operation and Development

(OECD, 2019) report Health at a Glance for 2019 shows that

Sweden has few RNs compared with other OECD countries and

especially compared with the Nordic countries. Given the large

differences and variations in patient ratios in the present study, more

research on this topic and how skill mix affects the provision of

nursing care in EDs is warranted. A clear definition of skill mix and a

deeper understanding of the term are necessary to enable managers

to embrace the use of skill mix and implement it into clinical practice

(Cunningham et al., 2019).

4.1 | Strengths and limitations

The present benchmark study has both strengths and limitations, and

findings might be general to northern parts of Europe with similar

health care systems. A strength of this study is that a large majority of

the Swedish EDs took part (89%). This gives a good overview of the

national situation. It was considered important to prioritize

the response rate and provide a user-friendly study protocol, rather

than undertaking an in-depth survey during this first step. A few of

the potential participants declined participation as they had limited

resources or were too busy with reorganization. However, the present

study highlights that a more explorative study design regarding

patients-per-nursing staff ratios and impact on provision of care is

also needed. The choice of Monday as the day for data collection,

usually seen as the busiest day in many EDs, could be questioned as

not showing ratios representative to the entire week. But, given a

usually busy day with a high number of patients, the number of nurs-

ing staff could be expected to be adjusted to this. This might be

supported by the findings showing that majority of the EDs assessed

the number of patients for the period as normal. Another limitation is

that the exact time points between the hours could vary between the

EDs. The present study shows the patients-per-nursing staff ratio for

every hour, in contrast to Wretborn et al. (2020), who used only five

prespecified time points during a 24-h period. No data loss was seen

which strengthens the decided way of collecting data for each time

point. The self-reporting way of collecting data was considered feasi-

ble, as EDs have different rostering systems and different working

roles for the nursing staff. With more similar health record systems

and rostering systems, routinely collected data could have been an

option for this study. A good contact with the individual contact per-

sons facilitated the data collection process.

A limiting factor regarding the ratios could be that only strictly

administrative roles without any patient contact have been excluded.

This means that the patients-per-nursing staff ratios may include

2600 AMRITZER ET AL.



nursing staff that have additional tasks apart from working bedside

such as operational management, responding to telephone calls,

educational tasks or overseeing patient flow in the ED. Therefore, the

actual number of nursing staff working bedside might be lower in

some hospitals. However, reviewing each individual member of staff

was not possible in the present study. In terms of being able to com-

pare this study with international patients-per-RN ratios, this study is

limited by the fact that it only included the number of patients, with-

out linking it to triage levels, patient dependency, number of trauma

patients or patients in need of resuscitation or critical care. Finally, as

skill mix is more than just comparing different groups of staff, it would

have been interesting to elaborate their experiences, education levels

and functions. This was not possible given limited resources but

important to address to add value to the evidence around skill

mix and impact on the provision of safe and high-quality patient

care in EDs.

5 | CONCLUSIONS

The wide variation of the patients-per-nursing staff ratios in Swedish

EDs is noteworthy. Also, the nursing staff ratios did not align with the

patient flow, resulting in higher nursing staff ratios during the evening

shift. Further benchmarking to highlight appropriate patients-

per-nursing staff ratios and skill mix in the ED setting is warranted to

ensure the quality of nursing care and patient safety.

6 | IMPLICATIONS FOR NURSING
MANAGEMENT

Findings can be used by nursing managers to consider the baseline

staffing rates and support improvement of rosters in relation to ED

crowding and time of day, to manage the challenging recruitment

and retention situation for RNs and further to improve patient

safety.
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