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ABSTRACT
Introduction Especially in acute care, evidence points 
to an association between care staffing and resident 
outcomes. However, this evidence is more limited in 
residential long- term care (LTC). Due to fundamental 
differences in the population of care recipients, 
organisational processes and staffing models, studies 
in acute care may not be applicable to LTC settings. We 
especially lack evidence on the complex interplay among 
nurse staffing and organisational context factors such as 
leadership, work culture or communication, and how these 
complex interactions influence resident outcomes. Our 
systematic review will identify and synthesise the available 
evidence on how nurse staffing and organisational context 
in residential LTC interact and how this impacts resident 
outcomes.
Methods and analysis We will systematically search 
the databases MEDLINE, EMBASE, CINAHL, Scopus 
and PsycINFO from inception for quantitative research 
studies and systematically conducted reviews that 
statistically modelled interactions among nurse staffing 
and organisational context variables. We will include 
original studies that included nurse staffing and 
organisational context in LTC as independent variables, 
modelled interactions between these variables and 
described associations of these interactions with resident 
outcomes. Two reviewers will independently screen titles/
abstracts and full texts for inclusion. They will also screen 
contents of key journals, publications of key authors and 
reference lists of all included studies. Discrepancies at 
any stage of the process will be resolved by consensus. 
Data extraction will be performed by one research team 
member and checked by a second team member. Two 
reviewers will independently assess the methodological 
quality of included studies using four validated checklists 
appropriate for different research designs. We will conduct 
a meta- analysis if pooling is possible. Otherwise, we 
will synthesise results using thematic analysis and vote 
counting.
Ethics and dissemination Ethical approval is not 
required as this project does not involve primary data 
collection. The results of this study will be disseminated 

via peer- reviewed publications and conference 
presentation.
PROSPERO Registration number CRD42021272671.

INTRODUCTION
Demographic changes such as decreasing 
fertility and population ageing have increased 
the pressure on residential long- term care 
(LTC) settings.1 2 Residential LTC is defined as 
24- hour functional support and care for indi-
viduals who require assistance with activities 
of daily living (ADL) and often have complex 
health needs and increased vulnerability. 
Services may also include palliative/hospice 
and end- of- life care.3 Due to demographic 
trends, demand for LTC has increased, and 
older adults have entered LTC with increas-
ingly complex care needs and closer to the 
end of life than ever before.4 5 However, 
staffing levels have not kept up with these 
increasing demands.2 In almost all Organiza-
tion for Economic Co- operation and Devel-
opment (OECD) countries, the number of 
LTC workers per population has remained 
consistent or decreased since 2011—and 

STRENGTHS AND LIMITATIONS OF THIS STUDY
 ⇒ This study protocol is informed by the Cochrane 
Collaboration systematic review methods and 
adheres to the Preferred Reporting Items for 
Systematic Reviews and Meta- Analyses Protocols.

 ⇒ Study selection, data extraction and quality assess-
ment will be performed independently by two re-
searchers, which will ensure that all relevant studies 
are included without personal biases.

 ⇒ The number of high- quality studies on this topic may 
be small, possibly limiting the strength of the con-
clusions we can draw.
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more than half of OECD countries report a shortage of 
LTC caregivers.2 Media and researchers have increasingly 
expressed concerns about LTC staffing levels being too 
low, affecting quality of resident care and safety.6–9

In acute care, multiple studies have demonstrated that 
better nurse staffing (ie, more care hours per client and 
day and more qualified care teams) is associated with 
better client outcomes.10–15 For example, Driscroll et al16 
found in their meta- analysis that higher nurse staffing 
levels decreased the mortality risk by 14% (OR=0.86, 95% 
CI 0.79 to 0.94). Similarly, a systematic review by Kane et 
al17 demonstrated that on intensive care units one regis-
tered nurse (RN) more per client day decreased the odds 
of hospital acquired pneumonia (OR=0.70; 95% CI 0.56 
to 0.88), unplanned extubation (OR=0.49; 95% CI 0.36 
to 0.67), respiratory failure (OR=0.40; 95% CI 0.27 to 
0.59) and cardiac arrest (OR=0.72; 95% CI 0.62 to 0.84). 
However, the results of these studies may not be directly 
applicable to LTC. LTC facilities serve different popula-
tions than acute care, are organised differently and staffing 
models differ significantly from those in acute care (more 
nursing assistants, less regulated staff). In addition, the 
care provided is less medically focused, emphasising the 
management of multiple chronic conditions and related 
symptoms, and supporting people with physical and 
cognitive impairment, over curing a disease.18

In LTC the evidence is more heterogeneous and not 
as conclusive. Most of the studies on staffing in LTC 
are based out of the USA.19 20 Older systematic reviews 
suggested an association between higher total staffing 
levels and improved quality of care.21 Bostick et al21 found 
that staffing levels most strongly influenced residents’ 
functional ability, pressure ulcers and weight loss. Yet, 
more recent reviews do not support these conclusions. In 
a systematic review published in 2020, Armijo- Olivo et al22 
pointed out that total nurse staffing hours were not asso-
ciated with urinary catheter use, use of physical restraint 
and development of infections. Three of the studies 
included in this review reported a positive association 
of total nurse staffing hours with overall quality of care, 
whereas two of the included studies indicated no associ-
ation. Overall, the included studies were of poor meth-
odological quality, failed to adequately and consistently 
define measures of staffing and quality, and reported 
contradictory study findings, clearly not permitting any 
strong conclusions.22–24

The reason for the abovementioned complexities may 
be that the relationship between nurse staffing and quality 
of care could be moderated by other factors. Backhaus 
et al25 point to organisational context factors as one of 
the possible reasons for the inconclusive evidence—and 
these factors and their interaction with care staffing have 
received little attention in the literature on nurse staffing 
and quality of LTC. Better organisational context, such 
as supportive leadership, a collaborative work culture, 
or supportive care teams may interact with LTC staffing 
and mitigate the negative effects of lower nurse staffing 
in LTC.25 However, only a small number of studies have 

included both, nurse staffing and organisational context 
characteristics, as independent variables to assess their 
influence on quality of care in nursing homes.26–28 These 
studies suggest a positive association between organi-
sational factors and quality of care, but no association 
between staffing and quality of care.

The current body of literature on organisational context 
lacks adequate definitions too, and it is characterised by 
considerable variability in how contextual factors are 
measured across studies.29 Squires et al30 created a frame-
work of domains, attributes and features of organisational 
context. The authors defined organisational context ‘as 
characteristics of: the providers and users of healthcare, internal 
organisational arrangements, infrastructures and networks, 
responsiveness to change, and the broader healthcare system’.30 
Organisational context refers to facility or unit character-
istics that are created by the interactions and relationships 
of those living and working in these organisations, such as 
leadership, culture, connections among care teams, and 
so on. Organisational context differs from structural vari-
ables such as facility size, ownership model, and so on, in 
that it is dynamic in nature and potentially modifiable—
which are critical characteristics when change is the aim. 
Staffing can be considered an element of organisational 
context, but focusing solely on staffing without including 
other contextual factors is not adequate.31

Recent studies in acute care settings have demonstrated 
that organisational context is associated with quality of 
client care and nurse outcomes.32–34 In their systematic 
review, Kaplan et al35 identified leadership from top 
management, organisational culture, data infrastructure 
and information systems as important contextual factors 
influencing quality improvement success in healthcare. 
Ten (21%) of the included studies were conducted in 
LTC. In their systematic review, Braithwaite et al36 found 
that across multiple studies, settings and countries, posi-
tive organisational and workplace cultures were consis-
tently associated with a wide range of patient outcomes, 
such as reduced mortality rates, falls, hospital acquired 
infections and increased patient satisfaction. Four 
studies (6.5%) were conducted in aged care settings. 
Temkin- Greener et al37 demonstrated that residents in 
LTC facilities with lower staff cohesion had significantly 
greater odds of pressure ulcers (OR=0.957; p=0.016) 
and incontinence (OR=0.924; p<0.001). Residents in 
facilities with more self- managed care teams had a lower 
risk of pressure ulcers (OR=0.977; p=0.028). van Beek 
et al38 found that organisational culture was related to 
perceived and observed quality of care in LTC dementia 
units.

The fact that various studies in LTC fail to identify a 
relationship between staffing levels and quality of care 
may indicate that more or better- educated staff will not 
automatically lead to better quality of care, but that the 
quality of the organisational context may play a significant 
additional role.19 27 However, to the best of our knowl-
edge no review has synthesised available evidence on 
the interactions between organisational context factors, 
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nurse staffing and the association of these interactions 
with resident outcomes.

Aim
This systematic review aims to identify, analyse and synthe-
sise quantitative research evidence on statistical interac-
tions between nurse staffing and organisational context 
in LTC homes, and the effects of these interactions on 
LTC resident outcomes. To this end, the proposed system-
atic review will answer the following research questions:

 ► Which interactions between elements of organisa-
tional context and nurse staffing in LTC have been 
described in the literature?

 ► What LTC resident outcomes are influenced by these 
staffing- context interactions?

METHODS AND ANALYSIS
Our systematic review will follow the Cochrane Hand-
book of Systematic Reviews of Interventions39 and the 
Preferred Reporting Items for Systematic Reviews and 
Meta- Analyses (PRISMA)40 guidelines. This protocol 
followed the PRISMA- P reporting guidelines for system-
atic review protocols.41 We started the review in January 
2021. Currently, we are screening the full texts. The 
review is scheduled to be completed by June 2022.

Inclusion and exclusion criteria
We will include empirical studies that (1) Used nurse 
staffing and organisational context in LTC as inde-
pendent variables, (2) Statistically modelled interac-
tions among staffing and contextual variables, and (3) 
Described any association of these interactions with 
resident outcomes in LTC facilities. We are especially 
interested in statistical interaction effects and their associ-
ations with other outcomes. Therefore, we define interac-
tions, according to Lavrakas,42 as the simultaneous effect 
of two or more independent variables on at least one 
dependent variable in which their joint effect is signifi-
cantly greater (or significantly less) than the sum of the 
parts. We will include original quantitative studies of any 
design or systematically conducted reviews (ie, reviews 
that used a comprehensive search strategy, and system-
atically described their inclusion/exclusion criteria, 
process of eligibility screening, data extraction and 
analysis/synthesis of the included studies). If the search 
identifies non- peer- reviewed references (grey literature, 
such as dissertations, theses, technical reports, etc), we 
will include these references if they meet our inclusion 
criteria. We will include studies regardless of the year of 
publication, country of origin and publication language. 
Languages spoken among members of our study team 
include: Chinese, English, French, German, Nepalese 
and Urdu. Our networks include colleagues who speak 
Danish, Dutch, Farsi, Italian, Norwegian, Portuguese, 
Spanish and Swedish, who will help us to assess eligi-
bility of studies in these languages. Should we encounter 
studies with no English abstract in languages other than 
those listed, we will further leverage our networks to find a 

colleague who speaks this language. We have successfully 
applied this approach in previous literature reviews.43–45 
We will exclude qualitative studies, non- empirical work, 
non- systematic (selective) reviews and studies with a focus 
on the psychometrical testing of instruments. We will also 
exclude studies that are conducted in residential facilities 
providing care for residents with less complex care needs 
(assisted living, supportive living, retirement homes, 
senior housing), day care or night care facilities, hospi-
tals, home care, primary care, care housing or studies that 
focus on LTC homes that admit primarily younger people. 
We will exclude studies that only include either one of 
nurse staffing or organisational context, and studies that 
do not focus on nurses, but on social workers, students 
or other healthcare professionals instead. We will exclude 
studies that do not measure associations with resident 
outcomes and studies reporting associations with nurse 
outcomes such as nurse satisfaction, and so on.

Search strategy
A research science librarian with expertise in system-
atic reviews in healthcare developed our search strategy 
(online supplemental file). This search strategy combines 
database- specific subject headings and keywords related 
to the concepts of LTC, organisational context, nurse 
staffing and resident outcomes. We will systematically 
search the databases of Medline, EMBASE, CINAHL, 
PsycINFO and Scopus from database inception to the date 
the final search will be carried out (summer 2022). We will 
complement the electronic database search by searching 
for trial protocols through meta register (http://www. 
controlled-trials.com/mrct/). We will retrieve all findings 
available in the respective database without limiting by 
language, country of origin and year of publication.

To ensure literature saturation, we will review the refer-
ence lists of included studies or relevant reviews iden-
tified through the search. Also, for study protocols, we 
will search authors’ names to identify results that are 
published in peer- reviewed journals or ‘grey literature’. 
In addition, we will search contents of key journals (ie, 
Journal of Clinical Nursing, Journal of Aging & Health, 
International Journal of Nursing Studies) and publications 
of key authors by hand. Key authors will emerge during 
the screening process (ie, those who published partic-
ularly substantial research papers or who published a 
large number of research papers relevant to our research 
question).

Management and screening of identified references
Following the search, all identified citations will be 
collated and uploaded into Covidence systematic review 
online software (Veritas Health Information, Melbourne, 
Australia. Available at http://www.covidence.org). All 
review team members will receive training in using Covi-
dence prior to the screening, and we will conduct cali-
bration exercises as well as regular team meetings to 
discuss issues to improve the application of the inclusion 
and exclusion criteria. After duplicates are removed, two 
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review team members will independently screen titles 
and abstracts of 50 randomly selected papers to test, 
and if needed refine and clarify inclusion criteria. Level 
of agreement among reviewers will be assessed for each 
pair of reviewers by calculating weighted κ statistics.46 
All reviewers will discuss and clarify discrepancies until 
consensus is reached. Titles and abstracts of the remaining 
papers will also be screened by two independent reviewers 
and discrepancies will be resolved by consensus. We will 
obtain full texts of all included studies based on title/
abstract screening and for those with insufficient infor-
mation in titles or abstracts to decide on inclusion. Two 
review team members will screen full texts independently 
for inclusion. One review team member will carry out a 
hand search of key journals, and a second team member 
will independently check the included studies. Two team 
members will independently screen the reference lists of 
all included studies for any additional relevant studies. 
The results of the screening process will be reported in 
full and presented in a PRISMA flow diagram.

Data items
We will focus on three major outcomes: (1) Nurse staffing, 
(2) Organisational context, and (3) Resident outcomes—
all of which we define in the following sections.

The most common operationalisations of nurse staffing 
include nurse staffing levels (ie, care hours per resident 
day) and professional staff mix (ie, the proportions of 
different care providers with various qualifications and 
skills).47 Examples of staffing variables include staffing 
levels (numbers of persons, full- time equivalents, care 
hours per resident day) and the proportion of different 
provider groups such as RNs, licensed practical nurses 
(LPNs), and care aides (also called nurse assistants or 
personal care workers) among care teams.19 While non- 
nursing care staff, such as recreational therapists, social 
workers and so on, play a critical role in LTC, their role 
is not bedside care. Therefore, we will limit our focus to 
nurse staffing (ie, RNs, LPNs and care aides).

Organisational context is the environment or setting 
in which people receive healthcare services, or getting 
research evidence into practice.48 Organisational context 
is influenced by various factors on social, political and 
economic levels. Organisational context includes more 
than the structural and not easily changeable character-
istics such as size, ownership model and so on. Organisa-
tional context also refers to characteristics of facilities or 
units that are more dynamic, more modifiable and that 
are brought about by the relationships and interactions 
of those who work and live in these settings, such as lead-
ership, culture, connections among care teams and so 
on.49 Squires et al30 categorised six domains of organisa-
tional context: (1) Users of context, as the patient popu-
lation, (2) Providers/workers in context, as clinician and 
provider groups, (3) Internal arrangements of context, 
like leadership or culture, (4) Internal infrastructures/
networks, like support or communication, (5) Respon-
siveness to change, meaning organisational change 

processes, and (6) Broader system related to context, like 
politics, and market. In our review, we will assess struc-
tural and contextual factors.

The dependent variable is defined as resident outcomes. 
The Donabedian Model50 is a widely accepted method to 
design the main dimensions of healthcare quality and is 
used for determining quality in healthcare. Donabedian 
has specified three levels of quality outcomes: structural 
outcomes, process outcomes and care outcomes. Our 
review focuses on care outcomes only since those are the 
direct measures of a resident’s health and well- being. 
Organisational context and structural variables are what 
Donabedian considers structural quality outcomes, so 
they are accounted for—as the independent variables of 
interest.

Resident outcomes will include variables such as estab-
lished and agreed on LTC quality indicators based on 
the Resident Assessment Instrument- Minimum Data Set 
2.0, which are validated measures of LTC quality51 52 or 
comparable outcomes. We will include:

 ► Indicators of quality of care such as individual resident- 
level measures or unit/facility aggregated rates of 
outcomes such as pain, falls, pressure ulcers, physical 
restraint use, antipsychotics use without a diagnosis 
of psychosis, hospitalisations, depression, social isola-
tion/loneliness, weight loss, infectious disease, inju-
ries and so on.

 ► Summary measures of functional status such as ADL 
or cognition scores.

 ► Global measures such as mortality rates and rehospi-
talisation rates.

Quality appraisal
Two members of the review team will independently 
assess the methodological quality of the studies. They 
will discuss discrepancies until consensus is reached. The 
whole research team will discuss results for each study 
in detail. To evaluate study quality, we will use four vali-
dated checklists as appropriate to each study’s design, all 
of which were used and described in detail in previous 
systematic reviews:

 ► Systematic reviews and meta- analyses—Assessment 
of Multiple Systematic Reviews (AMSTAR) tool.53 
AMSTAR is a reliable and valid instrument54 that 
assesses study quality in the categories of defini-
tion of an a priori design, study selection and data 
extraction, literature search, inclusion and exclusion 
criteria, list of studies included and excluded, char-
acteristics and scientific quality of studies included, 
appropriateness of conclusions and methods used to 
combine findings, publication bias and conflict of 
interest.

 ► For intervention studies, we will use the Quality Assess-
ment Tool for Quantitative Studies,55 which has estab-
lished validity and reliability.56 This tool assesses eight 
domains: selection bias, study design, confounders, 
blinding, data collection methods, withdrawals and 
dropouts, intervention integrity and analysis. An 
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overall rating of strong, moderate or weak is assigned 
based on scores of each domain.

 ► For cohort studies and case- control studies, we will use 
the Newcastle- Ottawa Scale. This tool assesses three 
broad perspectives: the selection of the study groups; 
the comparability of the groups; and the ascertain-
ment of either the exposure or outcome of interest 
for case- control or cohort studies, respectively.57

 ► For cross- sectional studies, we will use the rigorously 
developed AXIS critical appraisal tool.58 This tool 
contains 20 guiding questions relating to the quality 
of reporting, study design quality and possible intro-
duction of biases. The reviewer will assign to each 
guiding question one of three options: yes, no, do not 
know.

We will rate the overall quality of each study included 
with a scoring method developed by de Vet et al.59 We will 
calculate the ratio of the obtained score to the maximum 
possible score, which varies with the checklist used and 
the number of checklist items applicable. Based on this 
quality score with a possible range of 0–1, we will rank 
studies as weak (≤0.50), low moderate (0.51–0.66), high 
moderate (0.67–0.79) or strong (≥0.80).

Data extraction
We will use an Excel spreadsheet data extraction form to 
guide our data extraction. We will test the data extraction 
process by having each team member extracting data 
from the same five included studies. The extracted data 
will then be compared and any discrepancies will be 
discussed as a team prior to moving on to extract data 
from the remainder of the studies. One team member 
will extract study details into the template, and a second 
team member will double- check the extracted informa-
tion. Any arising disagreements will be resolved through 
discussion, or with a third reviewer. The categories of 
extracted data, based on previous successful literature 
reviews,60 61 include specific details on:

 ► Study author(s)
 ► Year of publication
 ► Title
 ► Journal (or type of reference if not a journal paper)
 ► Country of origin (ie, the country in which included 

LTC homes are located)
 ► Research question(s) or objective(s)
 ► Study design
 ► Study setting and sample
 ► Staffing variables assessed and tool/measures used to 

assess staffing variables
 ► Organisational context variables measured, and tools/

methods used to measure organisational context 
variables

 ► Types of interactions between staffing and organisa-
tional context assessed

 ► Resident outcomes and tools/methods used to assess 
resident outcomes (dependent variable(s))

 ► Statistical analyses methods used
 ► Main study findings.

Analyses
We will first conduct a thematic analysis of all studies 
included.62 In this step, we will identify and categorise 
the types of interactions between organisational context 
and nurse staffing identified in each study (research ques-
tion 1). We will then identify and categorise the effects of 
these interactions on quality of resident care (research 
question 2). In addition, we will summarise the available 
quantitative evidence (ie, effect sizes of correlations, 
regression parameters, relative risks). We will report 
the range of scores, and the number and proportion of 
studies reporting statistically significant positive associa-
tions, statistically negative associations, and statistically 
non- significant associations for a certain study outcome 
(vote counting).

If possible, we will statistically pool results of quanti-
tative studies, using random- effects meta- analysis. We 
will conduct these analyses separately for longitudinal 
and cross- sectional studies. Statistical pooling is possible 
if three or more longitudinal studies or three or more 
cross- sectional studies (a) Report the same influencing 
organisational context and staffing factors on resident 
outcomes, (b) Measure organisational context and 
staffing in a comparable way (eg, all studies used a compa-
rable measurement tool and report the outcome in the 
same way), (c) Report the same resident outcomes and 
(d) Report the same type of statistical outcome. Pooling a 
minimum of two studies can be performed statistically.63

However, at least three studies are needed to estimate 
measures of heterogeneity in addition to estimating the 
pooled effect for random- effects meta- analysis.64 Where 
possible, we will contact authors of included studies 
to obtain missing information. We will use STATA V.15 
(StataCorp, College Station, Texas, USA) to run random- 
effects models, which are more appropriate than fixed- 
effects models if we identify heterogeneity and small 
numbers of included studies.65 66 We will report pooled 
effect sizes and their 95% CIs. To verify non- significant 
statistical heterogeneity among included studies, we will 
use the I2 67 68 and H69 statistics (including their 95% CIs) 
and inconsistency of study results.68 If we are not able 
to identify a sufficient number of comparable studies 
or studies are too heterogeneous (eg, different designs, 
settings, outcomes), we will report the thematic analyses 
and vote counting results described above.70

Meta-bias(es)
To assess reporting bias, we will determine whether for 
intervention studies a study protocol was published before 
recruitment of patients had started. We will compare 
those study protocols to the published studies. In case we 
are able to include 10 or more comparable studies (eg, 
similar designs, settings, outcomes), we will use funnel 
plots to assess publication bias.71

We will compare a fixed- effects estimate against the 
random- effects model to assess the possible presence 
of small sample bias in the published literature (ie, 
in which the intervention effect is more beneficial in 
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smaller studies). In the presence of small sample bias, 
the random- effects estimate of the intervention is more 
beneficial than the fixed- effects estimate. The potential 
for reporting bias will be further explored by funnel plots 
if ≥10 studies are available.

The overall quality of the body of evidence will be 
judged using the Grading of Recommendations Assess-
ment, Development and Evaluation guidelines.31 72 The 
quality of evidence will be assessed based the following 
details: risk of bias, consistency, directness, precision 
and publication bias. Additional domains may be consid-
ered where appropriate. Quality will be adjudicated as 
high (further research is very unlikely to change our 
confidence in the estimate of effect), moderate (further 
research is likely to have an important impact on our 
confidence in the estimate of effect, and may change the 
estimate), low (further research is very likely to have an 
important impact on our confidence in the estimate of 
effect and is likely to change the estimate) or very low 
(very uncertain about the estimate of effect).

Patient and public involvement
We will discuss the findings of the review and its implica-
tions with our Citizen Advisory Board, which includes five 
older adults in need of ongoing care and their family/
friend care partners.

ETHICS AND DISSEMINATION
We did not seek ethics approval for this study, as we will 
not collect primary data and data from studies included 
cannot be linked to individuals or organisations. The 
results of this study will be disseminated via peer- reviewed 
publications and conference presentation.

Contributors KC and MH developed the research questions, the systematic review 
design, developed the study protocol and are leading this project. MK developed the 
search strategy. KC, MH and MK conducted the preliminary search and pilot- tested 
the search strategies. KC wrote the first draft of the manuscript; MH assisted 
with drafting and the data extraction and data analysis sections. All authors read, 
provided feedback and approved the final manuscript.

Funding Publication costs were supported by the Open Access Publication Fund 
of Bielefeld University. The funding will have no input on the interpretation or 
publication of the study results.

Competing interests None declared.

Patient and public involvement Patients and/or the public were not involved in 
the design, or conduct, or reporting, or dissemination plans of this research.

Patient consent for publication Not applicable.

Provenance and peer review Not commissioned; externally peer reviewed.

Supplemental material This content has been supplied by the author(s). It has 
not been vetted by BMJ Publishing Group Limited (BMJ) and may not have been 
peer- reviewed. Any opinions or recommendations discussed are solely those 
of the author(s) and are not endorsed by BMJ. BMJ disclaims all liability and 
responsibility arising from any reliance placed on the content. Where the content 
includes any translated material, BMJ does not warrant the accuracy and reliability 
of the translations (including but not limited to local regulations, clinical guidelines, 
terminology, drug names and drug dosages), and is not responsible for any error 
and/or omissions arising from translation and adaptation or otherwise.

Open access This is an open access article distributed in accordance with the 
Creative Commons Attribution Non Commercial (CC BY- NC 4.0) license, which 
permits others to distribute, remix, adapt, build upon this work non- commercially, 

and license their derivative works on different terms, provided the original work is 
properly cited, appropriate credit is given, any changes made indicated, and the use 
is non- commercial. See: http://creativecommons.org/licenses/by-nc/4.0/.

ORCID iDs
Katharina Choroschun http://orcid.org/0000-0002-6400-3863
Matthias Hoben http://orcid.org/0000-0003-3465-315X

REFERENCES
 1 United Nations Department of Economic and Social Affairs, 

Population Division. World population ageing 2019. (ST/ESA/
SER.A/444). New York, 2020.

 2 OECD. Who cares?: Attracting and retaining care workers for the 
elderly. Paris: OECD Publishing, 2020.

 3 Sanford AM, Orrell M, Tolson D, et al. An international definition for 
"nursing home". J Am Med Dir Assoc 2015;16:181–4.

 4 Ng R, Lane N, Tanuseputro P, et al. Increasing complexity of new 
nursing home residents in Ontario, Canada: a serial cross- sectional 
study. J Am Geriatr Soc 2020;68:1293–300.

 5 Hoben M, Chamberlain SA, Gruneir A, et al. Nursing home length 
of stay in 3 Canadian health regions: temporal trends, jurisdictional 
differences, and associated factors. J Am Med Dir Assoc 
2019;20:1121–8.

 6 Health Affairs Blog. To achieve equitable quality of care in nursing 
homes, address key workforce challenges.

 7 Chen MM, Grabowski DC. Intended and unintended consequences 
of minimum staffing standards for nursing homes. Health Econ 
2015;24:822–39.

 8 Harrington C, Choiniere J, Goldmann M, et al. Nursing home staffing 
standards and staffing levels in six countries. J Nurs Scholarsh 
2012;44:88–98.

 9 Healthcare Management & Administration Blog. Short staffing 
in long- term care is having an impact on resident and financial 
outcomes. Available: https://www.healthstream.com/resources/ 
blog/blog/2020/09/14/short-staffing-in-long-term-care-is-having-an- 
impact-on-resident-and-financial-outcomes

 10 Jack N, Peter B, Shane PV. Nurse staffing and inpatient hospital 
mortality.

 11 Blegen MA, Goode CJ, Spetz J, et al. Nurse staffing effects on 
patient outcomes: safety- net and non- safety- net hospitals. Med Care 
2011;49:406–14.

 12 Aiken LH, Cimiotti JP, Sloane DM, et al. Effects of nurse staffing and 
nurse education on patient deaths in hospitals with different nurse 
work environments. Med Care 2011;49:1047–53.

 13 Aiken LH, Clarke SP, Sloane DM, et al. Effects of hospital care 
environment on patient mortality and nurse outcomes. J Nurs Adm 
2008;38:223–9.

 14 Wang L, Lu H, Dong X, et al. The effect of nurse staffing on 
patient- safety outcomes: a cross- sectional survey. J Nurs Manag 
2020;28:1758–66.

 15 Dall'Ora C, Maruotti A, Griffiths P. Temporary staffing and patient 
death in acute care hospitals: a retrospective longitudinal study. J 
Nurs Scholarsh 2020;52:210–6.

 16 Driscoll A, Grant MJ, Carroll D, et al. The effect of nurse- to- patient 
ratios on nurse- sensitive patient outcomes in acute specialist units: 
a systematic review and meta- analysis. Eur J Cardiovasc Nurs 
2018;17:6–22.

 17 Kane RL, Shamliyan TA, Mueller C, et al. The association of 
registered nurse staffing levels and patient outcomes: systematic 
review and meta- analysis. Med Care 2007;45:1195–204.

 18 Kane RA, Kane RL, Ladd RC. The heart of long- term care. New York: 
Oxford University Press, 1998.

 19 Backhaus R, Verbeek H, van Rossum E, et al. Nurse staffing 
impact on quality of care in nursing homes: a systematic review of 
longitudinal studies. J Am Med Dir Assoc 2014;15:383–93.

 20 Dellefield ME, Castle NG, McGilton KS, et al. The relationship 
between registered nurses and nursing home quality: an integrative 
review (2008- 2014). Nurs Econ 2015;33:95- 108, 116.

 21 Bostick JE, Rantz MJ, Flesner MK, et al. Systematic review of 
studies of staffing and quality in nursing homes. J Am Med Dir Assoc 
2006;7:366–76.

 22 Armijo- Olivo S, Craig R, Corabian P, et al. Nursing staff time and care 
quality in long- term care facilities: a systematic review. Gerontologist 
2020;60:e200–17.

 23 Spilsbury K, Hewitt C, Stirk L, et al. The relationship between nurse 
staffing and quality of care in nursing homes: a systematic review. Int 
J Nurs Stud 2011;48:732–50.

 on A
pril 9, 2024 by guest. P

rotected by copyright.
http://bm

jopen.bm
j.com

/
B

M
J O

pen: first published as 10.1136/bm
jopen-2022-061073 on 22 June 2022. D

ow
nloaded from

 

http://creativecommons.org/licenses/by-nc/4.0/
http://orcid.org/0000-0002-6400-3863
http://orcid.org/0000-0003-3465-315X
http://dx.doi.org/10.1016/j.jamda.2014.12.013
http://dx.doi.org/10.1111/jgs.16394
http://dx.doi.org/10.1016/j.jamda.2019.01.144
http://dx.doi.org/10.1002/hec.3063
http://dx.doi.org/10.1111/j.1547-5069.2011.01430.x
https://www.healthstream.com/resources/blog/blog/2020/09/14/short-staffing-in-long-term-care-is-having-an-impact-on-resident-and-financial-outcomes
https://www.healthstream.com/resources/blog/blog/2020/09/14/short-staffing-in-long-term-care-is-having-an-impact-on-resident-and-financial-outcomes
https://www.healthstream.com/resources/blog/blog/2020/09/14/short-staffing-in-long-term-care-is-having-an-impact-on-resident-and-financial-outcomes
http://dx.doi.org/10.1097/MLR.0b013e318202e129
http://dx.doi.org/10.1097/MLR.0b013e3182330b6e
http://dx.doi.org/10.1097/01.NNA.0000312773.42352.d7
http://dx.doi.org/10.1111/jonm.13138
http://dx.doi.org/10.1111/jnu.12537
http://dx.doi.org/10.1111/jnu.12537
http://dx.doi.org/10.1177/1474515117721561
http://dx.doi.org/10.1097/MLR.0b013e3181468ca3
http://dx.doi.org/10.1016/j.jamda.2013.12.080
http://www.ncbi.nlm.nih.gov/pubmed/26281280
http://dx.doi.org/10.1016/j.jamda.2006.01.024
http://dx.doi.org/10.1093/geront/gnz053
http://dx.doi.org/10.1016/j.ijnurstu.2011.02.014
http://dx.doi.org/10.1016/j.ijnurstu.2011.02.014
http://bmjopen.bmj.com/


7Choroschun K, et al. BMJ Open 2022;12:e061073. doi:10.1136/bmjopen-2022-061073

Open access

 24 Xu D, Kane RL, Shamliyan TA. Effect of nursing home characteristics 
on residents’ quality of life: A systematic review. Arch Gerontol 
Geriatr 2013;57:127–42.

 25 Backhaus R, Beerens HC, van Rossum E, et al. Editorial: rethinking 
the Staff- Quality relationship in nursing homes. J Nutr Health Aging 
2018;22:634–8.

 26 Backhaus R, Rossum Evan, Verbeek H, et al. Work environment 
characteristics associated with quality of care in Dutch nursing 
homes: a cross- sectional study. Int J Nurs Stud 2017;66:15–22.

 27 Zúñiga F, Ausserhofer D, Hamers JPH, et al. Are staffing, work 
environment, work stressors, and rationing of care related to care 
workers' perception of quality of care? A cross- sectional study. J Am 
Med Dir Assoc 2015;16:860–6.

 28 Flynn L, Liang Y, Dickson GL, et al. Effects of nursing practice 
environments on quality outcomes in nursing homes. J Am Geriatr 
Soc 2010;58:2401–6.

 29 Rycroft- Malone J. The PARIHS framework--a framework for guiding 
the implementation of evidence- based practice. J Nurs Care Qual 
2004;19:297–304.

 30 Squires JE, Graham I, Bashir K, et al. Understanding context: a 
concept analysis. J Adv Nurs 2019;75:3448–70.

 31 Donabedian A. Evaluating the quality of medical care. 1966. Milbank 
Q 2005;83:691–729.

 32 Falguera CC, De Los Santos JAA, Galabay JR, et al. Relationship 
between nurse practice environment and work outcomes: a survey 
study in the Philippines. Int J Nurs Pract 2021;27:e12873.

 33 Park SH, Hanchett M, Ma C. Practice environment characteristics 
associated with missed nursing care. J Nurs Scholarsh 
2018;50:722–30.

 34 Gensimore MM, Maduro RS, Morgan MK, et al. The effect of nurse 
practice environment on retention and quality of care via burnout, 
work characteristics, and resilience: a moderated mediation model. J 
Nurs Adm 2020;50:546–53.

 35 Kaplan HC, Brady PW, Dritz MC, et al. The influence of context on 
quality improvement success in health care: a systematic review of 
the literature. Milbank Q 2010;88:500–59.

 36 Braithwaite J, Herkes J, Ludlow K, et al. Association between 
organisational and workplace cultures, and patient outcomes: 
systematic review. BMJ Open 2017;7:e017708.

 37 Temkin- Greener H, Cai S, Zheng NT, et al. Nursing home work 
environment and the risk of pressure ulcers and incontinence. Health 
Serv Res 2012;47:1179–200.

 38 van Beek APA, Gerritsen DL. The relationship between organizational 
culture of nursing staff and quality of care for residents with 
dementia: questionnaire surveys and systematic observations in 
nursing homes. Int J Nurs Stud 2010;47:1274–82.

 39 Higgins JPT, Green S, eds. Cochrane handbook for systematic 
reviews of interventions Version 5.1.0 [updated March 2011]. The 
Cochrane Collaboration, 2015.

 40 Moher D, Shamseer L, Clarke M, et al. Preferred reporting items for 
systematic review and meta- analysis protocols (PRISMA- P) 2015 
statement. Syst Rev 2015;4:1.

 41 Shamseer L, Moher D, Clarke M, et al. Preferred reporting items for 
systematic review and meta- analysis protocols (PRISMA- P) 2015: 
elaboration and explanation. BMJ 2015;350:g7647.

 42 Lavrakas P. Encyclopedia of survey research methods, 2008.
 43 Hoben M, Chamberlain SA, O'Rourke HM, et al. Psychometric 

properties and use of the DEMQOL suite of instruments in research: 
a systematic review protocol. BMJ Open 2021;11:e041318.

 44 Hoben M, Kent A, Kobagi N, et al. Effective strategies to motivate 
nursing home residents in oral care and to prevent or reduce 
responsive behaviors to oral care: a systematic review. PLoS One 
2017;12:e0178913.

 45 Hoben M, Hu H, Xiong T, et al. Barriers and facilitators in providing 
oral health care to nursing home residents, from the perspective of 
care aides- a systematic review protocol. Syst Rev 2016;5:53.

 46 McHugh ML. Interrater reliability: the kappa statistic. Biochem Med 
2012;22:276–82.

 47 Boscart VM, Sidani S, Poss J, et al. The associations between 
staffing hours and quality of care indicators in long- term care. BMC 
Health Serv Res 2018;18:750.

 48 McCormack B, Kitson A, Harvey G, et al. Getting evidence into 
practice: the meaning of 'context'. J Adv Nurs 2002;38:94–104.

 49 Hoben M, Estabrooks CA, Squires JE, et al. Factor structure, 
reliability and measurement invariance of the Alberta context tool and 
the conceptual research utilization scale, for German residential long 
term care. Front Psychol 2016;7:1339.

 50 Donabedian A. The quality of care. JAMA 1988;260:1743.
 51 Jones RN, Hirdes JP, Poss JW, et al. Adjustment of nursing home 

quality indicators. BMC Health Serv Res 2010;10:96.
 52 Rantz MJ, Hicks L, Petroski GF, et al. Stability and sensitivity of 

nursing home quality indicators. J Gerontol A Biol Sci Med Sci 
2004;59:M79–82.

 53 Shea BJ, Grimshaw JM, Wells GA, et al. Development of AMSTAR: a 
measurement tool to assess the methodological quality of systematic 
reviews. BMC Med Res Methodol 2007;7:10.

 54 Shea BJ, Hamel C, Wells GA, et al. AMSTAR is a reliable and valid 
measurement tool to assess the methodological quality of systematic 
reviews. J Clin Epidemiol 2009;62:1013–20.

 55 Thomas BH, Ciliska D, Dobbins M, et al. A process for systematically 
reviewing the literature: providing the research evidence for 
public health nursing interventions. Worldviews Evid Based Nurs 
2004;1:176–84.

 56 Armijo- Olivo S, Stiles CR, Hagen NA, et al. Assessment of study 
quality for systematic reviews: a comparison of the Cochrane 
collaboration risk of bias tool and the effective public health practice 
project quality assessment tool: methodological research. J Eval Clin 
Pract 2012;18:12–18.

 57 Wells GA, Shea B, O'Connell D. The Newcastle- Ottawa scale 
(NOS) for assessing the quality of nonrandomised studies in meta- 
analyses: department of epidemiology and Commuunity medicine, 
University of Ottawa. Available: http://www.ohri.ca/programs/clinical_ 
epidemiology/oxford.asp

 58 Downes MJ, Brennan ML, Williams HC, et al. Development of a 
critical appraisal tool to assess the quality of cross- sectional studies 
(axis). BMJ Open 2016;6:e011458.

 59 de VHCW, de BRA, van der Heijden GJ. Systematic reviews on the 
basis of methodological criteria. Physiotherapy 1997;83:284–9.

 60 Song Y, Hoben M, Weeks L, et al. Factors associated with the 
responsive behaviours of older adults living in long- term care 
homes towards staff: a systematic review protocol. BMJ Open 
2019;9:e028416.

 61 Hoben M, Kent A, Kobagi N, et al. Effective strategies to motivate 
nursing home residents in oral healthcare and to prevent or reduce 
responsive behaviours to oral healthcare: a systematic review 
protocol. BMJ Open 2016;6:e011159.

 62 Thomas J, Harden A. Methods for the thematic synthesis of 
qualitative research in systematic reviews. BMC Med Res Methodol 
2008;8:45.

 63 Valentine JC, Pigott TD, Rothstein HR. How many studies do 
you need? Journal of Educational and Behavioral Statistics 
2010;35:215–47.

 64 Borenstein M, Hedges LV, Higgins JPT. Introduction to meta- analysis. 
Journal of Educational and Behavioral Statistics 2009;35:215–47.

 65 Brockwell SE, Gordon IR. A comparison of statistical methods for 
meta- analysis. Stat Med 2001;20:825–40.

 66 Kontopantelis E, Reeves D. Performance of statistical methods 
for meta- analysis when true study effects are non- normally 
distributed: a comparison between DerSimonian- Laird and 
restricted maximum likelihood. Stat Methods Med Res 
2012;21:657–9.

 67 Higgins JPT, Thompson SG. Quantifying heterogeneity in a meta- 
analysis. Stat Med 2002;21:1539–58.

 68 Higgins JPT, Thompson SG, Deeks JJ, et al. Measuring 
inconsistency in meta- analyses. BMJ 2003;327:557–60.

 69 Mittlböck M, Heinzl H. A simulation study comparing properties 
of heterogeneity measures in meta- analyses. Stat Med 
2006;25:4321–33.

 70 Popay J, Roberts H, Sowden A. Guidance on the conduct of 
narrative synthesis in systematic reviews: a product from the ESRC 
methods programme. Bailrigg: Lancaster University, 2006: 1–92.

 71 Egger M, Davey Smith G, Schneider M, et al. Bias in meta- analysis 
detected by a simple, graphical test. BMJ 1997;315:629–34.

 72 Guyatt GH, Oxman AD, Vist GE, et al. Grade: an emerging consensus 
on rating quality of evidence and strength of recommendations. BMJ 
2008;336:924–6.

 on A
pril 9, 2024 by guest. P

rotected by copyright.
http://bm

jopen.bm
j.com

/
B

M
J O

pen: first published as 10.1136/bm
jopen-2022-061073 on 22 June 2022. D

ow
nloaded from

 

http://dx.doi.org/10.1016/j.archger.2013.03.015
http://dx.doi.org/10.1016/j.archger.2013.03.015
http://dx.doi.org/10.1007/s12603-018-1027-3
http://dx.doi.org/10.1016/j.ijnurstu.2016.12.001
http://dx.doi.org/10.1016/j.jamda.2015.04.012
http://dx.doi.org/10.1016/j.jamda.2015.04.012
http://dx.doi.org/10.1111/j.1532-5415.2010.03162.x
http://dx.doi.org/10.1111/j.1532-5415.2010.03162.x
http://dx.doi.org/10.1097/00001786-200410000-00002
http://dx.doi.org/10.1111/jan.14165
http://dx.doi.org/10.1111/j.1468-0009.2005.00397.x
http://dx.doi.org/10.1111/j.1468-0009.2005.00397.x
http://dx.doi.org/10.1111/ijn.12873
http://dx.doi.org/10.1111/jnu.12434
http://dx.doi.org/10.1097/NNA.0000000000000932
http://dx.doi.org/10.1097/NNA.0000000000000932
http://dx.doi.org/10.1111/j.1468-0009.2010.00611.x
http://dx.doi.org/10.1136/bmjopen-2017-017708
http://dx.doi.org/10.1111/j.1475-6773.2011.01353.x
http://dx.doi.org/10.1111/j.1475-6773.2011.01353.x
http://dx.doi.org/10.1016/j.ijnurstu.2010.02.010
http://dx.doi.org/10.1186/2046-4053-4-1
http://dx.doi.org/10.1136/bmj.g7647
http://dx.doi.org/10.1136/bmjopen-2020-041318
http://dx.doi.org/10.1371/journal.pone.0178913
http://dx.doi.org/10.1186/s13643-016-0231-7
http://dx.doi.org/10.11613/BM.2012.031
http://dx.doi.org/10.1186/s12913-018-3552-5
http://dx.doi.org/10.1186/s12913-018-3552-5
http://dx.doi.org/10.1046/j.1365-2648.2002.02150.x
http://dx.doi.org/10.3389/fpsyg.2016.01339
http://dx.doi.org/10.1001/jama.1988.03410120089033
http://dx.doi.org/10.1186/1472-6963-10-96
http://dx.doi.org/10.1093/gerona/59.1.M79
http://dx.doi.org/10.1186/1471-2288-7-10
http://dx.doi.org/10.1016/j.jclinepi.2008.10.009
http://dx.doi.org/10.1111/j.1524-475X.2004.04006.x
http://dx.doi.org/10.1111/j.1365-2753.2010.01516.x
http://dx.doi.org/10.1111/j.1365-2753.2010.01516.x
http://www.ohri.ca/programs/clinical_epidemiology/oxford.asp
http://www.ohri.ca/programs/clinical_epidemiology/oxford.asp
http://dx.doi.org/10.1136/bmjopen-2016-011458
http://dx.doi.org/10.1136/bmjopen-2018-028416
http://dx.doi.org/10.1136/bmjopen-2016-011159
http://dx.doi.org/10.1186/1471-2288-8-45
http://dx.doi.org/10.3102/1076998609346961
http://dx.doi.org/10.1002/sim.650
http://dx.doi.org/10.1177/0962280211413451
http://dx.doi.org/10.1002/sim.1186
http://dx.doi.org/10.1136/bmj.327.7414.557
http://dx.doi.org/10.1002/sim.2692
http://dx.doi.org/10.1136/bmj.315.7109.629
http://dx.doi.org/10.1136/bmj.39489.470347.AD
http://bmjopen.bmj.com/

	More than just staffing? Assessing evidence on the complex interplay among nurse staffing, other features of organisational context and resident outcomes in long-term care: a systematic review protocol
	Abstract
	Introduction
	Aim

	Methods and analysis
	Inclusion and exclusion criteria
	Search strategy
	Management and screening of identified references
	Data items
	Quality appraisal
	Data extraction
	Analyses
	Meta-bias(es)
	Patient and public involvement

	Ethics and dissemination
	References


