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Purpose: To identify factors that contribute to adverse events among older adults during 
short stays at skilled nursing facilities (SNFs) for rehabilitation (ie, up to 100 resident days). 
Adults aged 65 years and older are at serious risk for adverse events throughout their 
continuum of care. Over 33% of older adults admitted to SNFs experienced an adverse 
event (eg, falls) within the first 35 days of their stay.
Design: A scoping review.
Setting and Participants: Older adults admitted for short stays in SNFs.
Methods: Eligibility criteria were peer-reviewed original articles published between 
1 January 2015 and 30 May 2021, written in English, and containing any of the following 
key terms and synonyms: “skilled nursing facilities”, “adverse events”, and “older adults”. 
These terms were searched in PubMed, MEDLINE, CINAHL, EBSCOHost, and the 
ProQuest Nursing and Allied Health Database. We summarized the findings using the 
Joanna Briggs Institute and PRISMA-ScR reporting guidelines. We also used the Capability- 
Opportunity-Motivation-Behavior (COM-B) model of health behavioral change as 
a framework to guide the content, thematic, and descriptive analyses of the results.
Results: Eleven articles were included in this scoping review. Intrinsic and extrinsic con
tributors to adverse events (ie, falls, medication errors, pressure ulcers, and acute infections) 
varied for each COM-B domain. The most frequently mentioned capacity-related intrinsic 
contributors to adverse events were frailty and reduced muscle strength due to advancing 
age. Inappropriate medication usage and polypharmacy were the most common capacity- 
related extrinsic factors. Opportunity-related extrinsic factors contributing to adverse events 
included environmental hazards, poor communication among SNF staff, lack of individua
lized resident safety plans, and overall poor care quality owing to racial bias and organiza
tional and administrative issues.
Conclusion: These findings shed light on areas that warrant further research and may aid in 
developing interventional strategies for adverse events during short SNF stays.
Keywords: older adults, adverse events, skilled nursing facilities, rehabilitation, short stays, 
risk factors

Introduction
The US Department of Health and Human Services and the Agency for Healthcare 
Research and Quality (AHRQ) acknowledge that adults aged 65 years and older are 
at serious risk for adverse events throughout their continuum of care.1,2 In 2014, the 
Office of the Inspector General reported that more than 33% of skilled nursing 
facility (SNF) beneficiaries experienced an adverse event or temporary-harm event 
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within the first 35 days of their stay.1 In this context, 
“adverse event” describes any medical care-related harm 
or injury, including the failure to provide needed care.1–3 

Adverse events, such as falls, falls with injuries, medical 
errors, and substandard care, are common among older 
adults. Adverse events can result in preventable harms 
(eg, healthcare-acquired infections, adverse drug events, 
malnutrition, pressure ulcers, and medication errors) dur
ing care delivery to older adults.1,3,4

Adverse events among older adults occur most often in 
the immediate post-hospitalization period,1,3 owing to sev
eral factors that can be classified as either intrinsic or 
extrinsic.5,6 Intrinsic factors are individual-related factors 
such as age, fear of falling, cognition, health condition, 
and medications.6,7 Extrinsic factors are external to the 
individual, including influences from outside the indivi
dual, such as the environment and social and cultural 
influences.6,7 Although older adults in SNFs are consid
ered the most vulnerable to adverse events,1 insufficient 
evidence exists to support the degree of vulnerability or 
determine the reasons for this pattern. Additionally, 
because more research focuses on older adults in acute 
hospital settings compared with SNFs which have been 
shown in research to admit more acute older adults for 
rehabilitative care;3,8–10 it is therefore plausible that the 
frequency of adverse events occurrence in SNFs may be 
higher than recorded in the literature.

According to the United States Center for Disease 
Control and Prevention, 14% of adults aged 65 years and 
over experience a repeat fall within 1-month post- 
hospitalization or visit the emergency room for a fall- 
related issue.11 Milat et al reported that 40% of older 
adults fall within 6 months post-discharge and thus require 
continued assistance for up to 6 months post-discharge.12 

In an epidemiological study, Kapoor et al found that 40% 
of older adults admitted to long-term care facilities post- 
hospitalization experience adverse events such as falls and 
infections within 45 days after admission.3 Given the 
frequency of adverse events in SNFs, we explored the 
risk factors associated with adverse events in SNFs and 
analyzed the relationships between these risk factors and 
adverse events among older adults admitted for short stays 
in SNFs. This scoping review explores the evidence in the 
literature reporting extrinsic and intrinsic risk factors that 
contribute to adverse events among older adults admitted 
to SNFs for short-stay rehabilitation. In this study, we 
defined short stays as SNF stays up to 100 resident days 
for rehabilitative care.

Study Rationale and Objectives
We conducted a scoping review of the peer-reviewed pub
lished journal literature to (1) identify the extent, range, and 
quantity of evidence available regarding short-stay rehabili
tative care for older adults in SNFs (up to 100 days) and 
factors that contribute to related adverse events (ie, fall/fall 
injuries, pressure ulcers, medication errors, and acute infec
tions); (2) map and describe these factors (intrinsic and 
extrinsic) using the Capability-Opportunity-Motivation- 
Behavior (COM-B) model of health behavioral changes13 

as a framework, and (3) determine existing gaps in the 
research. The COM-B model categorizes behavioral change 
strategies into three groups: capability (eg, physical or psy
chological-related changes), opportunity (eg, physical 
opportunities afforded by the environment or social oppor
tunities afforded by cultural milieu), and motivation (eg, 
reflective-related or planned changes, as well as automatic- 
related or impulse changes). This model could support inter
vention designs and improve intervention evaluation and 
theory development.13 The overarching research question 
was What are the intrinsic and extrinsic factors contributing 
to adverse events (ie, falls/fall injuries, pressure ulcers, 
medication errors, and acute infections) among older adults 
during short SNF stays for rehabilitation?

Materials and Methods
We systematically searched and reviewed articles within 
the disciplines of nursing, medicine, and geriatrics, using 
the Joanna Briggs Institute (JBI) guideline for scoping 
reviews14 based on the Arksey and O’Malley methodolo
gical framework.15 Our search strategy focused on both 
primary and secondary sources (including systematic 
reviews) that described adverse events among older adult 
residents in nursing homes. The major adverse events we 
focused on were falls, falls with injuries, pressure ulcers, 
medication errors, and acute infections. We followed the 
guidelines of the Preferred Reporting Items for Systematic 
Reviews and Meta-Analyses Extension for Scoping 
Reviews (PRISMA-SCR).16

Protocol and Registration
No published or registered protocol was in place before 
the study commenced.

Eligibility Criteria
Articles were included if they met the following criteria: 1) 
were peer-reviewed, 2) reported associations, predictors, 
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correlations, associations, and/or relationships between 
falls/fall injuries (or other adverse events such as medica
tion errors, infections, and pressure ulcers) and older 
adults’ characteristics, 3) included older adults admitted 
to SNFs for short-stay rehabilitative care, and 4) were 
published between 01 January 2015 and 30 May 2021 
and were written in English.

Information Sources and Search Strategy
We worked with a librarian to identify three conceptual 
groups of combined and individually adapted terms for 
each database-specific search. These terms included 
“skilled nursing facilities” (including synonyms), 
“adverse events” (including falls, pressure ulcers, medi
cation errors, and acute infections as synonyms), and 
older adults (including synonyms). Table 1 shows the 
search syntax generated and modified to each electronic 
database. Studies were identified by searching these data
bases and hand-searching reference lists of the included 
articles.

The following databases were searched: Medline-Ovid 
(1 January 2015 to 30 May 2021), PubMed (1 January 2015 
to 30 May 2021), Cumulative Index to Nursing and Allied 
Health Literature (CINAHL; 1 January 2015 to 
30 May 2021), EBSCOHost (1 January 2015 to 
30 May 2021), and the ProQuest Nursing and Allied 
Health Database (1 January 2015 to 30 May 2021). The 
initial search was performed between 10 November 2020 
and 15 December 2020, with two updated searches on 
30 January 2021 and 30 May 2021. We hand-searched 
references of the included articles and used the snowballing 
method to identify relevant papers. No gray literature was 
included in the complimentary searches.

Selection of Evidence Sources
Both authors screened the citations and articles against the 
preset inclusion criteria described in the section titled 
“Eligibility criteria”. We applied two iterations of the 
same approach to identify articles for inclusion. First, we 
screened the titles and abstracts of all articles collated 
from the library databases and removed the duplicates. 
Next, we retrieved the full texts of the remaining articles 
and reviewed them for relevance (according to the study’s 
research question), assigning a score of either 0 (not rele
vant to the research question) or 1 (relevant to the research 
question). We then discussed conflicts and discrepancies 
between inter-rater scores and resolved them by discus
sion. The overall inter-rater reliability Kappa score was 

0.846 (standard error = 0.147, p = 0.001). All citations 
were imported or manually entered using the reference 
manager, Endnote X9.17

Data Charting and Data Items
We extracted the following preidentified data from the 
final selected articles: author names, title and date of pub
lication, study type, design, data collection methods, study 
setting and country, adverse event types, length of stay in 
SNF, intrinsic and extrinsic factors that contributed to each 
adverse event among older adults during rehabilitation or 
respite care, study gaps, and lessons learned. For each 
selected study, both authors extracted and coded the data 
for intrinsic and extrinsic factors as described from each 
included article, using the COM-B model of health beha
vioral change as a framework.13 Using this framework, we 
characterized the intrinsic and extrinsic factors related to 
specified adverse events among older adults during short 
stays in SNFs to determine behavioral strategies that could 

Table 1 Keyword Search Syntax and Search Strategy for the Five 
Library Databases (PubMed, MEDLINE, CINAHL, EBSCOHost, 
and ProQuest Nursing and Allied Health Database)

1.Older adult$/

2.Older adj1 adult$ or senior$ or the adj2 elderly or the adj2 aged or 
geriatr$.ti.ab

3.Falls

4.Fall$ or accidental adj2 fall$ or fall adj2 injur$ or fall adj2 fracture$ 

or adverse adj3 event$ or pressure adj1 sore$ or medication adj1 
error$ or infection$.ti.ab

5.Skilled nursing facilities

6.Skilled adj1 nursing adj1 hom$ or nursing adj2 hom$ or nursing adj2 

facilit$ or sub-acute adj3 care or post-acute adj3 care or chronic 
adj1care adj1 facilit$ or skilled adj1 nursing adj1 facilit$ or short adj1 

stay or respite adj1 care or convalescent adj3 care.ti.ab

7.#2 AND #6

8.#4 AND #7

Notes: The search items in Table 1 uses truncation (eg, $) at the end of a word to 
facilitate finding the word in its several endings or spelling styles. For example, 
geriatr$ would find geriatrics, geriatric, geriatrician, etc., without entering them 
manually. Same for facility$ for facility, or facilities where necessary. Adj operators 
in our table were used to find two or more terms adjacent to each other. For 
example, adj1 would find terms right next to each other, adj2 would find terms in 
any other with one word between them, and adj3 will find terms in any order with 
one to two words between them. For instance, older Adj1 adults would find the 
word older adults, and nursing adj2 home will find the word nursing home or 
nursing “care” home (assuming the word care was included in between them). 
These codes were put together with the help of a professional librarian to ensure 
a comprehensive search of keywords and Mesh terms.
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mitigate these factors.13 All data were compiled into 
a spreadsheet using Microsoft Excel 2016.18

Critical Appraisal of Individual Evidence 
Sources
We appraised each included article’s characteristics and 
methodological quality using the JBI critical appraisal 
tool for quantitative studies (eg, randomized clinical, pro
spective, retrospective, and cross-sectional studies).19 The 
JBI critical appraisal tool enables evaluating the rigor, 
trustworthiness, relevance, and potential for bias in study 
designs, conduct, and analysis.19 Please see the 
Supplementary Materials Tables 1–4 for the critical 
appraisal data of the included studies using the JBI critical 
appraisal tools for study designs.

Synthesis of Results
We used the COM-B model of health behavioral change to 
analyze the data and descriptive results of this scoping 
review. The COM-B model categorizes behavioral change 
strategies into one of three groups: capability, opportunity, 
or motivation.13 Using this model may help design inter
ventions and improve intervention evaluation and theory 
development.13 We characterized the behavioral change 
strategies related to preventing the predefined adverse 
events among older adults during short SNF stays for 
rehabilitation. Both authors met weekly via the internet 
to review codes and themes from the data analyses. 
Conflicting themes were resolved by discussion.

Results
Selection of Evidence Sources
We identified 325 articles from five databases (n=311) and 
by hand-searching/snowballing (n=14). Of these 325 arti
cles, 78 were duplicates, resulting in 247 articles to be 
further screened. After screening the title and abstracts, we 
excluded 121 articles, leaving 126 articles for which we 
retrieved and assessed the full texts for eligibility. After 
screening the full texts, we excluded 115 articles, leaving 
11 articles for data extraction and final review. Full-text 
articles were excluded from final screening for the follow
ing reasons: 1) no indication of a subacute or post-acute 
rehabilitation stay in a nursing home or SNF, 2) no indica
tion of adverse events during the nursing home or SNF 
stay, 3) article was not written in English, or 4) article was 
not an original study (ie, discussion paper, commentary, 
essay, or dissertation) (Figure 1).

Characteristics of Evidence Sources
Table 2 summarizes the general and methodological char
acteristics of the 11 reviewed articles. Of these, three were 
published in 2015, two in 2016, three in 2017, two in 
2018, and one in 2019. We found no articles published in 
2020 or 2021. Ten (90.9%) were quantitative studies, and 
one (9.9%) used a mixed method. Four (36.4%) used 
a cross-sectional design, three (27.3%) were prospective, 
and four (36.4%) were retrospective. Six studies (54.5%) 
were conducted in the United States, and three were con
ducted in the Netherlands. One study mentioned multiple 
adverse events. Falls and fall injuries were the most com
mon adverse events (10 studies, 90.9%), followed by two 
studies reporting medication errors, one reporting pressure 
ulcers, and one reporting acute infections. Six (54.5%) of 
the included studies indicated length of stay; five (45.5%) 
did not. We contacted the corresponding authors of these 
studies to confirm the participants’ length of stay. Table 3 
summarizes the characteristics of the included studies.

Synthesis of Results
Table 4 describes the intrinsic factors (left column) and 
extrinsic factors (right column) that contributed to adverse 
events among older adults during short SNF stays for 
rehabilitation as reported in all included studies. We 
coded them with identifiers corresponding to the COM-B 
framework13 where “C” indicates capability, “O” indicates 

Figure 1 PRISMA flowchart showing the article selection process for the scoping 
review. 
Note: Adapted from Tricco AC, Lillie E, Zarin W, et al. PRISMA extension for 
scoping reviews (PRISMA-ScR): checklist and explanation. Ann Intern Med. 2018;169 
(7):467–473. doi:10.7326/M18-0850.16
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opportunity and “M” indicates motivation for the respec
tive intrinsic (coded with the prefix “In”) or extrinsic 
(coded with the prefix “Ex”) factors for each theme. 
Subthemes were similarly categorized under major themes 
using the same coding strategy.

Intrinsic Factors
We identified the following themes as capacity-related 
intrinsic factors: a) frailty and reduced muscle strength 
due to advancing age,20–25 b) sex,6,23,25 c) fall 
history,20–22,24,25 d) cognitive impairment20,21,24,26,27 

and e) comorbidities24–27 (Table 4). These capacity- 
related intrinsic factors were reported to contribute to 
falls, pressure ulcers, and medication errors. The most 
frequently mentioned capacity-related contributors to 
adverse events were frailty and reduced muscle strength 
due to advancing age (6 articles, 54.5%).20–25 Fall 
history20–22,24,25 and cognitive impairment20,21,24,26,27 

were the next most common contributors (5 articles 
each, 45.5% each) (fall and fall injuries, specifically) 
during short stays. The most recurring subthemes impli
cated as contributors to falls, medication errors, and 

Table 2 General and Methodological Characteristics of the 11 Included Quantitative Articles Published Between 2015 and 2021

Publication Year n (%) Article Citations

2015 3 (27.3) [21,24,27]
2016 2 (18.2) [23,25]

2017 3 (27.3) [22,26,29]

2018 2 (18.2) [6,28]
2019 1 (9.1) [20]

Study type n (%) Article citations

Quantitative 10 (90.9) [6,20–24,26–29]
Mixed method (including both qualitative and quantitative data collections) 1 (9.1) [25]

Study design n (%) Article citations

Cross-sectional 4 (36.4) [21,22,25,29]

Prospective 3 (27.3) [6,26,27]
Retrospective 4 (36.4) [20,23,24,28]

Data collection methods n (%) Article citations

Structured survey questionnaires 6 (54.5) [6,21,22,26–28]

Semi-structured questionnaire 1 (9.1) [25]
Retrospective data collection 4 (36.4) [20,23,24,29]

Country n (%) Article citations

Canada 1 (9.1) [28]

Norway 1 (9.1) [29]
The Netherlands 3 (27.3) [23,26,27]

United States 6 (54.5) [6,20–22,24,25]

Adverse event type n (%) Article citations

Falls/fall injuries 10 (90.9) [6,20–28]
Pressure ulcers 1 (9.1) [25]

Medication errors 2 (18.2) [21,29]

Acute infections 1 (9.1) [25]

Length of stay in the skilled nursing facilities n (%) Article citations

Up to 100 days (short stay) 4 (36.4) [20,21,25,28]

More than 100 days (long days) 0 (0.0) –

Variable (mix of short and long stays) 2 (18.2) [23,29]
Not specified 5 (45.5) [6,22,24,26,27]
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pressure ulcers were ambulation difficulties (eg, being 
bedbound or using supports such as a cane, walker, or 
wheelchair) (5 articles, 45.5%).20–22,24,25 We identified 
no opportunity-related or motivation-related intrinsic 
factors contributing to adverse events in older adults 
during short SNF stays (Table 4).

Extrinsic Factors
We identified and categorized inappropriate medications 
and issues related to polypharmacy as capacity-related 
extrinsic factors contributing to adverse events during 
short SNF stays. These capacity-related extrinsic factors 
were reported to contribute to falls and medication errors. 
Inappropriate administration of central nervous system 
(CNS) medications (eg, selective serotonin receptor inhibi
tors, opioids, benzodiazepines, antidepressants, anticonvul
sants, and antipsychotics) was the most commonly 
identified capacity-related (extrinsic) subtheme contributing 
to most fall and fall injury incidences among older adults 
during short stays in SNFs (4 articles, 36.4%).20,21,23,28 

Polypharmacy (taking ≥3 medications) was also a capacity- 
related extrinsic factor contributing to medication errors and 
drug-disease interactions leading to fall and fall injuries 
during short stays (3 articles, 27.3%).21,23,29

Six themes were identified and categorized as opportu
nity-related extrinsic factors contributing to falls and fall 
injuries during SNF short stays.22 The themes included 1) 
environmental safety factors6 (eg, clutter, lack of stair 
railings, lack of grab bars in the bathroom, poor lighting, 
loose rugs or other tripping hazards), 2) poor communica
tion among SNF staff, 3) lack of older adult engagement in 
prevention care plans during short SNF stays, 4) lack of an 
individualized adverse event prevention plan, 5) organiza
tional and administrative issues (eg, staff shortages, lack of 
delineation of roles for staff), and 6) care disparity related 
to racial bias (Table 4).22 We identified no motivation- 
related extrinsic factors contributing to adverse events in 
older adults during short SNF stays.

Discussion
In this scoping review, we synthesized peer-reviewed evi
dence on intrinsic and extrinsic factors that contribute to 
adverse events (ie, falls, medication errors, pressure ulcers, 
and acute infections) among older adults admitted to SNFs 
for rehabilitation. We used the COM-B framework13 to 
categorize the intrinsic and extrinsic factors identified in 
11 articles to determine behavioral modifications and gaps 
to address in future research. Grouping the intrinsic and 11
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extrinsic contributors to adverse events in SNFs may help 
guide interventional strategies (capability-related ele
ments) and opportunities for change (opportunity- and 
motivation-related elements) as health professionals navi
gate older adult care along the care continuum.

The contributors to adverse events among short-stay 
SNF residents identified herein were similar to those found 
for older adults participating in fall-prevention strategies 
after transitioning home from acute hospitalization.30 The 
present study validates the importance of identifying indi
vidualized resident care plans during short SNF stays for 
rehabilitation. These intrinsic factors were inevitably 
related and thus contributed to singular adverse event 
incidents, such as falls and medication errors, and contrib
uted additively and synergistically to other adverse events. 
For example, capacity-related intrinsic factors, such as 
advancing age, coexisted with physical and cognitive dis
abilities in most articles on falls and fall injuries.6,20–28

This scoping review identified the risks of major med
ication classes, especially CNS-related drugs, to adverse 
events during short stays.20,21,23,28,29 The adverse effects 
of these medications (eg, sedation, impaired balance, delir
ium, and discoordination), as well as the drug interactions 
from taking multiple medications (polypharmacy), were 
identified as modifiable capacity-related extrinsic contri
butors to adverse events such as falls and fall injuries 
during short stays in SNFs.20,21,23,28,29 Studies substantiat
ing polypharmacy and inappropriate medications as sig
nificant contributors to frequent falls in SNFs20,21,23,28,29 

recommended medication reviews and modifications com
bined with continued nursing staff education as a valuable 
strategy to mitigate medication errors and drug-drug inter
actions causing adverse events in SNFs.31,32

This study identified only one article22 that provided 
several opportunity-related extrinsic factors that contribu
ted to adverse events during older adults’ short stays in 
SNFs. Notably, these organizational and administrative 
challenges spanned the older adults’ continuum of care.22 

Previous studies supported the importance of addressing 
communication and older adults’ engagement in individua
lized care to improve their safety, prevent falls at home, 
enhance health quality, and promote self-care among com
munity-dwelling older adults.10,30,33,34

Practical Implications
The findings of this scoping review may guide interventional 
strategies for mitigating adverse events among older adults 
during short SNF stays by addressing the intrinsic and –
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extrinsic contributors. SNF administrators play vital roles in 
leading the efforts to decrease adverse events. The capacity- 
related and opportunity-related extrinsic contributors identi
fied herein (ie, poor communication among SNF staff 
regarding residents, lack of individualized care plans or 
resident engagement in the care plans, resident discrimina
tion, and lack of institutional support for staff in SNFs) shed 
light on areas that warrant further research and interventions.

Study Strengths and Limitations
The main strength of this scoping review was that we 
applied the COM-B model of health behavioral change13 

as a framework to identify and categorize contributing 
factors. By differentiating intrinsic versus extrinsic contri
butors, the COM-B model provided a novel approach to 
pursuing our study’s research objectives and facilitating 
future interventional strategy development and evaluation. 
The COM-B behavioral change wheel program planning 
model35 guides matching various intervention components 
with specific elements of the COM-B model.13

The study had some limitations. First, few peer- 
reviewed sources met the eligibility criteria to enable 
us to develop our findings across all the domains of the 
COM-B framework. Second, the authors could not 
overtly ascertain whether all studies addressed only 
short-stay older adult residents. We repeatedly reached 
out to the corresponding authors of these studies but 
received responses from only two of them.

Conclusion
We reviewed the main findings of 11 original peer- 
reviewed articles to present an overview of intrinsic 
and extrinsic contributors to adverse events among 
older adults admitted to SNFs for short stays. The 
review used the COM-B model of health behavioral 
change13 to identify the contributors to adverse events 
(ie, falls, medication errors, pressure ulcers, and acute 
infections). Intrinsic and extrinsic factors leading to 
adverse events were grouped across each capability- 
opportunity-motivation domain related to health beha
vioral changes among older adults during short stays 
for rehabilitation. Capacity-related intrinsic contribu
tors to adverse events were frailty, reduced muscle 
strength due to advancing age and history of falls. 
Capacity-related extrinsic factors identified were inap
propriate medications and issues related to polyphar
macy, and opportunity-related extrinsic contributors 
identified included environmental hazards, poor 

communication among SNF staff, lack of individua
lized care plans, lack of resident engagement in the 
care plans, resident discrimination, and lack of institu
tional support for staff in SNFs. We believe our find
ings could help shed light on areas that would warrant 
further research and guide interventional strategies for 
mitigating adverse events among older adults during 
short SNF stays.
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