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1  | BACKGROUND

Over the past two decades, the health care sector has been in the 

midst of changes. Increased pressure on health care expenditure, 

rising patient expectations and new technologies are just a few 

challenges hospital management has been facing (Aiken, Clarke, 

Sloane, Sochalski, & Silber, 2002; Aiken, Sloane, Bruyneel, Heede, 

& Sermeus, 2013; Sermeus et al., 2011). Finding the perfect bal‐

ance between patients’ needs and the right number of nursing 

staff is essential, especially given the fact that cost‐saving mea‐

sures have led to less available qualified staff (Duffield, Kearin, 

Johnston, & Leonard, 2007). This shortage makes nursing in 

most countries a much sought‐after resource and, consequently, 

causes an increased burden for these nurses (Aiken et al., 2013). 

In addition, research has shown that a considerable number of 

nurses experience high levels of job stress, which increases sick‐

ness absence and puts pressure on the remaining nurses causing a 

vicious circle of absenteeism (Van den Heede et al., 2013; Trybou 

et al., 2014). Evidence‐based decision‐making linking nurse staff‐

ing with constantly changing patients’ care needs is therefore 

a much needed area of expertise (Squires, Jylha, Jun, Ensio, & 

Kinnunen, 2017).
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Staffing research can be described as an incoherent field of re‐

search since there is no methodological consensus on how nurses’ 

workload should be measured (Aiken, Clarke, Sloane, et al., 2002; 

Min & Scott, 2016; Sermeus et al., 2011). The patient–nurse ratio 

(P/N ratio) is a widely used method and refers to the total number 

of patients that are assigned to one nurse during his or her most 

recent shift (Aiken, Clarke, Sloane, et al., 2002). The use of a specific 

P/N ratio, such as a 4:1 ratio in medical or surgical units, has been 

suggested in earlier research (Aiken, Clarke, Sloane, Lake, & Cheney, 

2008; Aiken, Clarke, Sloane, et al., 2002). Furthermore, a decision 

to introduce legislation mandating unit‐based minimum P/N ratios 

in acute care hospitals has already been introduced in some coun‐

tries. However, concerns are expressed about these fixed staffing 

ratios, as they do not take into account the normal variability of the 

work environment across hospitals or even within similar units at the 

same hospital (Lake & Friese, 2006). Additionally, they do not take 

into account the workload variation during the day. Because of these 

reasons, hospital management continues to struggle with defining 

the right number of nurses.

Previous reviews mainly focused on a selection of nurse out‐

comes (Lang, Hodge, Olson, Romano, & Kravitz, 2004; Shin, Park, 

& Bae, 2018), adverse nurse outcomes (Butler et al., 2011; Shin et 

al., 2018) or only outcomes that were considered to be an objective 

measurement (Butler et al., 2011). None of the reviews have sys‐

tematically explored the relationship between a wide range of nurse 

outcomes and the P/N ratio staffing method. Hence, there is a need 

for a systematic review.

This systematic review aims to assess and to summarize the cur‐

rent evidence on the relationship between the P/N ratio and nurse 

outcomes.

2  | METHODS

2.1 | Search strategy and study selection

A systematic literature search was conducted using PubMed, 

Embase, Web of Science, Cinahl, Cochrane Library and the ERIC 

databases in February 2018 (week 7). Via PubMed, we first identi‐

fied potential MeSH terms and then added non‐MeSH entry terms 

and synonyms meeting the inclusion criteria to complete the 

search string. Table 1 gives an overview of the inclusion and exclu‐

sion criteria. Appendix S1 provides the full details of the search 

strategy.

2.2 | Screening

First, duplicates were removed and two independent reviewers 

(H.W. and R.W.) screened the studies by title and abstract. In case 

of non‐corresponding results, a third reviewer (J.T.) was consulted 

to reach a consensus. Next, the remaining articles were selected for 

full‐text retrieval and underwent a quality appraisal. In addition, the 

reference lists of all the publications were screened and a forward 

citation track was applied.

2.3 | Quality appraisal

Following Duhoux, Menear, Charron, Lavoie‐Tremblay, and Alderson 

(2017), we used the Mixed Methods Appraisal Tool (MMAT) version 

2011 (Pace et al., 2012). This instrument has been verified to be a 

reliable and valid tool for assessing quality of studies with diverse 

designs. This led to an overall methodological score.

3  | RESULTS

3.1 | Results of the search strategy

The initial database searches resulted in a total of 3,146 studies. After 

adjusting for duplicates, 2,834 articles remained. Subsequently, 

screening on title and abstract was completed and 2,754 articles 

were excluded because they did not meet the predefined inclusion 

criteria. After reading the full text of the papers, 28 studies remained 

eligible for inclusion. In addition, two additional articles were in‐

cluded via forward citation track (Figure 1).

3.2 | Study characteristics

All studies were published between 2002 and 2018. The articles 

originated in Europe (43%), North America (40%), Asia (10%) or a 

combination of North America and Europe (7%). With the exception 

of two studies, all samples were drawn from more than one hospital, 

with a maximum of 1,105 sites included.

TA B L E  1   Inclusion and exclusion criteria

(1) The studies reported a P/N staffing ratio. In addition to the P/N 

ratio, this article also includes the “hours of care per patient day” 

(HPPD) method for calculating the nurses workload since 

conversion to the P/N ratio is possible. This method has shown to 

have a high inter‐rater reliability (Min & Scott, 2016);

(2) The studies had to assess nurse outcomes. Since there is no 

established subdivision of nurse outcomes, we included the most 

extensively studied outcomes: job (dis)satisfaction, emotional 

exhaustion or burnout, job stress, intent to leave and needle stick 

injuries. In addition, we included nurse reported measures of 

quality of care and safety of patients. Finally, nurses’ perception of 

care left undone was also included given the potential negative 

impact on nurse outcomes. Studies focusing exclusively on patient 

and hospital outcomes were excluded;

(3) The nurses (registered nurse or licensed practical nurse) needed 

to work in an acute, teaching or non‐teaching, public or private 

hospital. Studies had to at least include the conventional medical–

surgical nursing wards. Studies focusing solely on speciality units 

such as intensive care wards were excluded since staffing on these 

units is commonly different (Aiken, Clarke, & Sloane, 2002). Apart 

from this, studies focusing exclusively on nursing homes, skilled 

nursing facilities or long‐term care facilities were also excluded;

(4) Only empirical quantitative studies were included. Qualitative 

research, systematic reviews, meta‐analyses, theoretical analysis 

and case studies were excluded;

(5) Studies written in English, Dutch and French were considered. 

Studies conducted in developing countries were excluded
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According to the quality appraisal, two studies (7%) were rated 

strong, twelve studies (40%) were rated moderate, thirteen studies 

(43%) were rated weak, and three studies (10%) were rated very 

weak. The quality appraisal of these 30 articles is listed in Table 2.

Studies differed in a number of characteristics. First, nurse staff‐

ing was mostly measured by the P/N ratio (93%) and otherwise by the 

“hours per patient day” (HPPD) (7%). This P/N ratio was defined as 

the number of patients for whom each nurse was responsible during 

his or her last shift. It was measured by a self‐reported nurse survey 

(83%), using administrative data (10%) or a fixed ratio due to change 

in regulation or policy (7%). Second, several study designs have been 

used: 25 articles (83%) used a cross‐sectional design and five articles 

(17%) used a longitudinal design. Third, logistic regression was the 

most frequently used statistical methodology (52%). The presence 

of adjustments for confounding factors varied across the included 

studies. Most frequently used nurse characteristics were gender, 

experience, nursing speciality, age and education. In contrast, job 

status (part‐time vs. full‐time), the roles taken by nurses, the num‐

ber of shifts worked and the last worked shift (e.g., day vs. night) 

are seldom taken into account. When studies accounted for hospital 

characteristics, they primarily included size, teaching status, tech‐

nology and location.

The characteristics of the 30 studies and the results per outcome 

are listed in Tables 3 and 4.

3.3 | Reported outcomes

This section first provides an overview of the findings per outcome 

for the 30 included articles. Subsequently, the use of an additional 

explanatory variable, the work environment, is briefly described.

3.3.1 | Job (dis)satisfaction

Ten studies (67%) described job dissatisfaction versus five studies 

(33%) job satisfaction. Eleven studies reported a significant association 

between staffing and job (dis)satisfaction. The remaining four studies 

that could not identify a significant relationship also received a lower 

quality appraisal. Each additional patient per nurse increased the odds 

of dissatisfaction by a factor between 1.07 and 1.15 (Aiken et al., 2008, 

2012; Tellez, 2012). According to Aiken, Clarke, Sloane, et al. (2002), 

nurses in hospitals with 8:1 P/N ratio would be 1.75 times as likely as 

nurses with 4:1 P/N ratio to be dissatisfied with their jobs. This was 

confirmed by Rafferty et al. (2007), who reported that nurses with the 

heaviest workloads were 71% more likely to show job dissatisfaction. 

F I G U R E  1   Search strategy flow chart
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Moreover, direct patient care is characterized by higher levels of in‐

volvement, which is related to job satisfaction.

3.3.2 | Emotional exhaustion

Emotional exhaustion or burnout emerged as a frequently studied 

topic. We identified eleven articles focusing on this outcome and all 

articles reported a significant association between the P/N ratio and 

burnout: an increase in the P/N ratio is associated with an increase 

in emotional exhaustion.

3.3.3 | Job stress

Job stress was studied in two articles and both could not find a 

statistically significant correlation between P/N ratio and stress. 

However, these results should be interpreted with caution given that 

the quality of the studies is weak to very weak.

3.3.4 | Intent to leave

Our review identified nine articles addressing intent to leave as an 

outcome. Four reported that higher P/N ratio was significantly as‐

sociated with higher rates of intent to leave (Aiken et al., 2012; Van 

den Heede et al., 2013; McHugh & Ma, 2014). Another four articles 

described that they could not find a significant relationship between 

staffing and intent to leave (Aiken et al., 2008; Heinen et al., 2013; 

Kutney‐Lee, Wu, Sloane, & Aiken, 2013; Tervo‐Heikkinen et al., 

2009).

3.3.5 | Needle stick injuries

The two identified studies (Clarke et al., 2002; Clarke et al., 2002) 

described a significant relationship between nurse staffing and in‐

jury due to needle sticks. Nurses working on units with lower staff‐

ing were significantly more likely to report risk factors associated 

with needle stick injuries.

3.3.6 | Nurses’ perception of quality of care

Nurses reported quality of care was studied in eight articles. Only 

one study reported no significant association between staffing and 

the perceived quality of care (Tervo‐Heikkinen et al., 2009). The 

other seven studies reported that a higher P/N ratio increased the 

odds of negative nurses’ perception on quality of care. However, one 

study highlighted that although better staffing is positively associ‐

ated with higher quality of care, its effect is not as clear as the effect 

of better organisation (Aiken, Clarke, & Sloane, 2002).

3.3.7 | Nurses’ perception of patient safety

Three studies described significant associations between staffing 

and safety perception outcomes: lower P/N ratios indicated more 

favourable perceptions of patient safety.
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3.3.8 | Nurses’ perception of care left undone

Care left undone was addressed by eight studies. Nurses were asked 

to specify which activities were necessary but left undone due to 

time pressure. The listed activities differed from study to study. 

All studies reported a significant relationship between staffing and 

nurses’ concerns about the time available to perform nursing tasks. 

As the P/N ratio decreases, so does the occurrence and amount of 

missed care (Ball et al., 2014). Furthermore, an increase in one pa‐

tient per nurse was associated with a three per cent increase in the 

predicted odds of care left undone due to lack of time (Cho et al., 

2016). According to Ball et al., there was more care left undone on 

day and afternoon shifts than on night shifts (Ball et al., 2014).

3.3.9 | Additional explanatory variable: work 
environment

Additional features are often taken into account together with staff‐

ing when nurse outcomes are analysed. We will only discuss the 

work environment here as it stands out because of its extensive use 

as a predictor and considering concerns are often expressed about 

the related quality of care of these environments (Aiken et al., 2012, 

2014, 2013). This measurement consists of five subscales of which 

the resource adequacy and staffing subscales are often dropped be‐

cause of the high correlation with the P/N ratio (Aiken et al., 2018).

Several included studies described the relationship between 

positive environments, staffing and improved outcomes for nurses 

(Aiken et al., ; Ball et al., 2016; Heinen et al., 2013; Kutney‐Lee et al., 

2013; McHugh & Ma, 2014). Even when there was no association 

found between staffing and a specific nurse outcome, a significant 

association could sometimes be found for the work environment 

and that specific outcome (Kutney‐Lee et al., 2013). Consequently, 

nurse perceived presence of characteristics of a positive work en‐

vironment corresponded to better nurse outcomes (Aiken et al., 

2012; Casalicchio et al.,2017; Kutney‐Lee et al., 2013). Furthermore, 

Magnet‐credentialed hospitals (indicating the presence of a positive 

work environment for nurses) were associated with lower odds of 

dissatisfaction, burnout and intent to leave (McHugh & Ma, 2014).

4  | DISCUSSION

This paper provides an overview of the literature that examined the 

relationship between the P/N ratio and nurse outcomes. The results 

of this review, structured according to the eight selected nurse out‐

comes, show some important findings.

First of all, a large majority of the studies showed a significant 

association between higher P/N ratios and adverse nurse outcomes. 

There were no studies describing any opposite direction of this re‐

lationship and only a few studies found no statistically significant 

relationship for one or more of the specified outcomes (Aiken et al., 

2008; Fujimura, Tanii, & Saijoh, 2011; Heinen et al., 2013; Kutney‐

Lee et al., 2013; Tervo‐Heikkinen et al., 2009). In case of the latter, 
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the studies examining “job stress” and “intent to leave” give no con‐

clusive evidence.

Second, the use of the P/N ratio as a method to compare nurse 

staffing has its limitations. It does not take into account the differ‐

ence in patient acuity or the presence of supportive services, both 

important factors in determining the workload (Hughes, Bobay, Jolly, 

& Suby, 2015). In addition, the idea of creating a comparable method 

has led to narrowing down to conventional medical–surgical units 

and day shifts (Aiken, Clarke, & Sloane, 2002) with the result of los‐

ing the variation in workload between shifts. This latter can vary 

greatly, even within shifts. Because of these reasons, various invisi‐

ble and complex aspects of nurses’ workload are not included in the 

P/N ratio and a more refined measurement that relies on “weighted 

patients” according to their “care load” should be considered.

Third, the California's mandated unit‐based minimum ratios in 

acute hospitals have been studied extensively. The enactment of 

this law has proven to be effective in increasing retention (Aiken et 

al., 2010) and maintaining job satisfaction for nurses (Tellez & Seago, 

2013). However, not everyone is equally enthusiastic about the 

available empirical evidence and concerns about the extra costs on 

the already overburdened health care system are often expressed 

(Olley, Edwards, Avery, & Cooper, 2018). Despite the latter, four‐

teen states in the United States have introduced some form of leg‐

islation mandating nurse staff ratios. Furthermore, in Queensland 

(Australia), the Queensland legislation came into force in 2016 in 

prescribed medical, surgical and mental health units (Queensland 

Health, 2019). Future research will tell what the impact of these ra‐

tios is on nursing, patient and organisational outcomes. It is clear 

that the issue of staffing ratios still is hot‐button and future research 

should be able to depend on reliable and robust data, which to this 

day is still insufficient.

Fourth, almost all the studies used self‐reported nurse surveys 

which may be prone to response and recall bias. Furthermore, the 

outcomes based on nurses’ perception are open to the subjective 

experiences of the nurses. Despite these disadvantages, self‐reports 

have considerable predictive validity and can focus explicitly on 

staffing at the patient bedside (Aiken, Clarke, & Sloane, 2002; Aiken 

et al., 2008, 2010).

Fifth, the vast majority of the reviewed articles are based on 

group‐level associations. Nearly half of the studies were analysed 

at the hospital level, leaving a minority that was analysed at the unit 

level. Access to this unit‐level staffing data is necessary to advance 

nurse staffing research and to ensure the use of this research by 

nursing management at the unit level.

Sixth, the work environment was the most commonly used ad‐

ditional explanatory variable. Unfortunately, administrative data‐

bases do not capture them (Djukic, Kovner, Brewer, Fatehi, & Cline, 

2013) and that is why hospital management should systematically 

start tracking these data and convert these into useful policy guide‐

lines. In addition, programmes that are recognized for their positive 

hospital work environments, for example the Magnet recognition 

programme, could be implemented to improve the quality of this en‐

vironment (Van den Heede et al., 2013). Furthermore, research also 

suggests that creating better work environments is reasonably low 

cost interventions and also creates added value in terms of better 

patient outcomes (Aiken et al., 2018). Alternative methods to en‐

hance the work environment should be explored. Self‐scheduling 

and the use of self‐managing teams could be one approach to boost 

nursing outcomes. This staffing method has already been introduced 

in the past and, although the lack of thorough research makes the 

evidence inconclusive, the potential benefits are worth giving this 

method a second glance (Bailyn, Collins, & Song, 2007).

Seventh, the role of the nurse is seldom mentioned. A study of 

Lindqvist et al. (2014) reported that nurses are more satisfied in roles 

with more direct patient care, implying that it may be feasible to let 

nurses work in greater proximity to patients.

Finally, most studies used a cross‐sectional design which often 

lacked evidence for causality. The five studies that included longi‐

tudinal designs reported inconclusive results. The use of the latter 

should be encouraged so that findings using cross‐sectional designs 

can be confirmed, taking current research a step closer to provide 

evidence that the relationship is indeed causal.

4.1 | Limitations

Our systematic reviews focused exclusively on the nurse, and by 

doing so disregarding the nursing assistant and support services. 

Also, more than half of the studies analysed the data at hospital level 

and therefore also included data from specialty‐specific units (e.g., 

intensive care units). The latter is an exclusion criterion for this re‐

view because they have different patient characteristics and differ‐

ent staffing levels. Furthermore, a significant number of studies were 

performed by the same research group, while often using similar 

datasets. It is possible that connections between these studies are 

present or that datasets overlap with each other. Finally, although 

some of the included studies are relatively dated we still believe the 

insights are valuable given that a few studies were performed not 

long after the introduction of the legislation mandating unit‐based 

minimum ratios in 1999, California.

4.2 | Implications for future research and policy

Notwithstanding these limitations, the findings in this review have 

several implications. First, it can be assumed that each additional 

patient per nurse increased the odds of adverse nurse outcomes 

(with the exception of “job stress” and “intent to leave”). Hospital 

management should keep this in mind to prevent the departure of 

dissatisfied nurses. Additionally, a positive work environment should 

be pursued, especially since interventions to achieve this can be 

relatively low in cost and yet have a high added value. Furthermore, 

current review publications lack the link between the P/N ratio 

and different health care systems, as well as the link between the 

P/N ratio and different clinical units (e.g., geriatrics, orthopaedics). 

Efforts should be made to secure the comparability between stud‐

ies, since the practice of nursing would benefit a great deal from 

this knowledge. In addition, future research should focus especially 
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on the unit‐level analysis so it is possible to understand, compare 

and eventually even predict the ideal amount of nurses at different 

moments of the day (e.g., morning vs. evening) and for each type 

of unit (e.g., geriatrics) individually. Finally, our systematic review 

reconfirmed that the often used cross‐sectional designs are limited 

and the use of other methodologies should be encouraged. Also, the 

growing information systems and administrative databases deliver 

data that structures patients and nurses into units, clinical speciali‐

ties, hospitals and regions. The possibilities of this multilevel material 

are infinite. Access and use of reliable data should be pursued so that 

the validity and generalizability of the findings of previous studies 

can be assessed.

5  | CONCLUSION

In this study, we reviewed the available evidence on the relation‐

ship between the P/N ratio staffing and different nurse outcomes. 

Our analysis showed that the P/N ratio is an important contribut‐

ing factor to the following nurse outcomes: job (dis)satisfaction, 

emotional exhaustion or burnout, needle stick injuries, nurses’ 

perception of quality of care, safety of patients and care left un‐

done. Many studies confirmed that a higher P/N ratio can be as‐

sociated with higher nurse outcomes, and this regardless of the 

variety in methodology.

In addition to that, staffing alone is not enough to ensure qual‐

ity of care. It should be clear that apart from the P/N ratio, other 

variables have to be taken into consideration such as the skill mix, 

patient acuity, nurses’ education, the role of the nurse and the 

work environment. The latter could be a strong and complemen‐

tary predictor. Apart from that, different research designs and the 

lack of uniformity make it impossible to systematically compare 

the different studies with each other. Furthermore, longitudinal 

data are lacking, making it difficult to demonstrate causality. Now 

that more and more detailed data are available, it is possible to 

concentrate on the unit level and to look in more detail how the 

workload differs per organisational structure on a single unit. 

It is there that decisions about the allocation of resources ulti‐

mately achieve results.
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