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Abstract

Functional decline is common among LTC patients and is linked to poor outcomes, such as higher levels of dependency,
hospitalizations, and death. Early phase after admission into facilities can be considered a crucial time frame when residents
might have a rapid deterioration. Nevertheless, there is limited knowledge regarding predictors of early functional decline among
LTC patients. Main objective of this research is to systematically identify and synthesize prognostic factors associated with early
functional decline among long-term care residents. A systematic review was carried out based on PRISMA guidelines. The
search strategy involved the use of electronic databases such as PubMed, Embase, Scopus, Web of Science, and Cochrane
Library. Studies involving predictors of functional impairment among nursing home residents were included in the review.
Extraction and assessment of study data were done using standardized instruments. Heterogeneity across studies led to a narrative
synthesis. A total of seven studies with more than 400,000 LTC facility residents were considered. Functional decline was mainly
measured using ADL-based measures. Cognitive impairment and preexisting functional state proved to be the most robust and
significant predictors of functional decline. Other risk factors like urinary incontinence, co-morbidities, and impaired balance
were found to increase the risk. Depression and medication usage showed inconclusive evidence. Geriatrician presence at
facilities and disruption at the systems level, like the coronavirus pandemic, decreased and increased functional decline,
respectively. The occurrence of functional decline in LTC facilities is complex and results from the interaction between
vulnerability and the environment. Early detection of at-risk patients through a thorough assessment can help implement
appropriate strategies. There is a need for more studies to validate outcome criteria and modifiable predictors.
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1. Introduction

Ageing of the population is a characteristic feature of de- complicated health problems such as multimorbidity, frailty,
mographics in the modern world, resulting in a sharp rise in and different levels of cognitive and physical impairment [1,
the number of elderly people who require LTC services. Nurs- 2]. In this regard, functional status and ADLs are considered

ing homes and other LTC facilities tend to host patients with a marker of independence, quality of life, and health for the
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target population [3].

Functional impairment is a common problem in the LTC
population and results in several negative consequences, in-
cluding increased utilization of health services, hospitaliza-
tions, institutional dependency, and even mortality. In partic-
ular, the transition period after the admission into the facility
is a crucial stage where a rapid decline in the functional status
can be observed [4]. This condition is often provoked by en-
vironmental changes, accommodation to new living condi-
tions, decreased physical activity, and exacerbation of preex-
isting diseases [5].

One of the distinctive features of modern demographics is
ageing of the population, causing an increasing number of el-
derly persons requiring LTC services [6, 7]. LTC facilities
usually serve people with complex clinical conditions, includ-
ing multimorbidity, frailty, and various degrees of both phys-
ical and cognitive impairments [8]. In this respect, functional
status and ADLs are seen as a reflection of patient autonomy,
quality of life, and health status in question.

Functional deficits among LTC clients are widespread phe-
nomenon and lead to a number of adverse effects, among
which increased use of medical resources, hospital admissions,
dependence on institutions, and even mortality [9-11]. Im-
portantly, a certain period following the entry to LTC facilities
may be especially risky from the perspective of functional def-
icits, which occur due to adaptation problems to new environ-
ment, decreased activity, and aggravations of pre-existing pa-
thologies.

As such, a systematic review is indicated to bring together
all the existing information and find the consistent and reliable
predictive factors. It will help to fill the gaps in knowledge
that exist within the existing literature on this topic.

The objective of this systematic review is to find prognostic
factors associated with the early functional decline of newly
admitted long-term care patients.

2. Materials and Methods

2.1. Study Design

This systematic review was conducted in accordance with
the PRISMA guidelines [12]. The review aimed to identify
and synthesize evidence on prognostic factors associated with
functional decline among LTC residents.

2.2. Literature Search Strategy

A comprehensive literature search was conducted across
multiple electronic databases, including PubMed, Embase,
Scopus, Web of Science, and the Cochrane Library. The
search strategy combined controlled vocabulary such as
MeSH terms and free-text terms related to long-term care,
functional decline, and prognostic factors.

Key search terms included combinations of:

a. “long-term care” OR “nursing home” OR “residential
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care”

b. “functional decline” OR “activities of daily living” OR
“ADL decline”

c. “predictor” OR “risk factor” OR “prognostic factor”

d. “admission” OR “newly admitted residents”

Searches were limited to studies published in the ten years
to ensure relevance to current clinical practice. Reference lists
of included studies were also screened to identify additional
relevant articles.

2.3. Eligibility Criteria

Studies were selected based on predefined inclusion and ex-
clusion criteria structured using the PICOS framework.

Inclusion Criteria

1) Population: Adults residing in long-term care or nursing
home settings

2) Exposure: Prognostic factors or predictors of functional
decline

3) Outcome: Functional decline measured using validated
tools (e.g., ADL scales, Barthel Index, mobility
measures)

4) Study design: Observational studies (e.g., cohort, longi-
tudinal studies)

5) Language: English

6) Publication date: Within the 2016 to 2026

Exclusion Criteria

1) Studies not conducted in LTC or nursing home popula-
tions

2) Studies not reporting functional decline outcomes

3) Studies without prognostic or predictor analysis

4) Reviews, case reports, editorials, or non-primary re-
search

Studies lacking sufficient methodological detail or effect

size reporting.

2.4. Study Selection Process

All identified records were imported into Covidence sys-
tematic review software for screening. Duplicate records were
removed automatically and manually verified. Title and ab-
stract screening were conducted independently based on the
eligibility criteria. Full-text articles were then assessed for in-
clusion. Reasons for exclusion at the full-text stage were rec-
orded and categorized. The study selection process was sum-
marized using a PRISMA flow diagram.

2.5. Data Extraction

Data extraction was performed using a structured, pre-de-
fined extraction template developed within Covidence. The
following information was extracted from each included study:

1) Study characteristics (author, year, country, design)

2) Population details (sample size, age, gender, setting)

3) Outcome measures (e.g., ADL scales, mobility tests)

4) Predictors of functional decline
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5) Measurement methods and timing of predictors
6) Effect sizes (odds ratios, hazard ratios, regression coef-
ficients)
7) Confidence intervals and p-values
8) Adjustment for confounders
Extraction focused on statistically significant predictors,
while non-significant findings were also noted where relevant.

2.6. Quality Assessment

The methodological quality of included studies was as-
sessed using domains adapted from the QUIPS tool [13]. The
following domains were evaluated:

a. Study participation

b. Study attrition

c. Prognostic factor measurement

d. Outcome measurement

e. Confounding measurement and control

f. Statistical analysis and reporting

Each study was rated as having low, moderate, or high risk
of bias across domains. Discrepancies were resolved through
discussion.

3. Results

3.1. Study Selection

2.7. Data Synthesis

Due to substantial heterogeneity in study designs, outcome
measures, and statistical reporting, a meta-analysis was not
feasible. Instead, a narrative synthesis approach was adopted.
Predictors of functional decline were grouped into thematic
categories:

1) Cognitive factors

2) Functional and mobility-related factors

3) Clinical factors

4) Facility-level factors

Findings were synthesized by comparing the direction, con-
sistency, and strength of associations across studies.

2.8. Data Availability

No supplementary materials were generated for this study.
All data analyzed in this systematic review were obtained
from previously published studies and are fully presented
within the manuscript.
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Stopus (0 =117)
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Figure 1. PRISMA flow diagram illustrating the study selection process.
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A total of 548 records were identified through database
searching, including Embase (n = 315), Scopus (n = 117),
PubMed (n = 83), and additional unspecified sources (n =33).
After removal of 132 duplicate records, 416 studies remained
for title and abstract screening.

During the screening phase, 388 records were excluded
based on irrelevance to the review topic. The remaining 28
studies were assessed for full-text eligibility. All retrieved ar-
ticles were successfully accessed, with no reports missing.

Of the 28 full-text articles assessed, 21 studies were ex-
cluded for the following reasons: lack of prognostic or predic-
tor analysis (n = 6), absence of functional decline outcomes (n
= 3), inappropriate study design (n = 2), wrong setting (n = 2),
wrong population (n = 1), systematic review (n = 1), method-
ological limitations such as lack of effect sizes (n = 1), correc-
tion-only publication (n = 1), full-text unavailability (n = 3),
and not constituting a classical prognostic study (n = 1).

Therefore, seven studies met the inclusion criteria and were
included in this systematic review. No additional studies were
identified through citation searching or grey literature sources.
The study selection process is illustrated in Figure 1 (PRISMA
flow diagram).

3.2. Characteristics of Included Studies

The seven included studies were published between 2016

and 2026 and comprised a combination of longitudinal cohort,
retrospective cohort, and prospective observational designs.
All studies were conducted in LTC or nursing home settings
and focused on older adult populations, often with high levels
of baseline functional and cognitive impairment.

The studies were conducted across multiple countries, in-
cluding Canada, Italy, and Brazil, with Canadian studies rep-
resenting the majority. Sample sizes varied substantially,
ranging from a small prospective cohort of 26 participants [14]
to large population-based administrative datasets including
over 200,000 residents [10]. Across all included studies, a to-
tal of over 400,000 long-term care residents were represented.

Follow-up duration varied considerably across studies,
ranging from 60 days in short-term prospective analyses to
24-36 months in longitudinal cohort studies. Most studies as-
sessed functional decline over time using repeated measure-
ments.

Functional decline was primarily measured using validated
Activities of Daily Living (ADL)-based scales, including the
interRAI ADL Hierarchy Scale (0—6) and the ADL Long-
Form Scale (0-28). One study utilised the Barthel Index,
while another assessed functional mobility using perfor-
mance-based measures such as the TUG and 2MWT. Despite
variation in measurement tools, all studies captured decline in
functional ability over time. A summary of the characteristics
of the included studies is presented in Table 1.

Table 1. Characteristics of Included Studies.

Study Country Design Sample Size Population Outcome Measure

Egbujie [10] Canada Retrospective cohort 204,036 LTC residents interRAI ADL Hierarchy (0-6)

Egbujie [15] o . . .

(COVID) Canada Longitudinal cohort 199,598 LTC residents interRAI ADL Hierarchy (0-6)

Lane [16] Canada Longitudinal cohort 12,334 Neyvly admitted LTC ADL Long-Form (0-28)
residents

Fedecostante [17]  Italy Cohort study 1,760 Nursing home residents ~ ADL Long-Form (0-28)

Fedecostante [18]  Italy Cohort study 1,263 Nursing home residents ~ ADL decline

Jerez-Roig [6] Brazil Longitudinal cohort 280 Nursing home residents ~ Barthel Index (modified)

3.3. Outcome Measures

Functional decline was assessed across all included studies;
however, there was considerable heterogeneity in the meas-
urement tools and operational definitions used.

Most studies evaluated functional status using validated
ADL-based instruments, including the interRAI ADL Hierar-
chy Scale (0—6) and the ADL Long-Form Scale (0-28). These
measures quantify levels of dependence in daily activities,

with higher scores generally indicating greater functional im-
pairment. One study utilized the Barthel Index (modified) to
assess functional ability, while another employed perfor-
mance-based mobility measures, including the TUG and the
2MWT, to capture changes in physical function over time.
Despite differences in scales and scoring systems, all stud-
ies assessed decline in functional ability longitudinally, either
as a deterioration in ADL scores, increased dependency, or re-
duced mobility performance. Due to this variability in out-
come measures, scales, and reporting methods, quantitative
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pooling of results was not appropriate, and a narrative synthe-
sis approach was adopted.

3.4. Predictors of Functional Decline

Predictors of functional decline identified across the in-
cluded studies can be grouped into four main domains: cogni-
tive factors, functional and mobility-related factors, clinical
conditions, and facility-level factors.

3.4.1. Cognitive Factors

Cognitive impairment emerged as one of the most con-
sistent and strongest predictors of functional decline, identi-
fied in four of the seven included studies.

In a multicenter cohort study, increasing severity of cogni-
tive impairment was associated with significantly higher odds
of functional decline, with effect sizes ranging from OR = 1.84
(95% CI: 1.42-2.39) to OR =2.67 (95% CI: 1.91-3.72). Sim-
ilarly, Jerez-Roig et al. (2017) reported that severe cognitive
impairment nearly doubled the risk of functional decline (HR
=1.96; 95% CI: 1.30-2.94; p=0.001).

Consistent findings were observed in a large population-
based cohort, where cognitive impairment was associated with
a faster rate of functional decline over time (f = +0.08 per
month; 95% CI: 0.06-0.10; p < 0.001). These findings collec-
tively indicate that cognitive status at baseline is a key deter-
minant of subsequent functional trajectories in long-term care
residents.

3.4.2. Functional and Mobility-Related Factors

Baseline functional status was identified as the strongest
predictor of functional decline across studies. In a large ad-
ministrative cohort, severe functional impairment at admis-
sion was strongly associated with subsequent decline, with a
markedly increased likelihood of adverse functional trajecto-
ries (OR =0.033;95% CI: 0.031-0.035; p <0.001), indicating
a strong relationship between baseline dependency and future
deterioration.

Mobility-related impairments were also significant predic-
tors. Balance impairment was associated with an increased
rate of functional decline ( =+0.04 per month; 95% CI: 0.02—
0.06; p <0.05), highlighting the importance of physical stabil-
ity in maintaining functional independence.

3.4.3. Clinical Factors

Several clinical factors were associated with functional de-
cline, although findings were less consistent across studies.

Urinary incontinence was identified as a significant predic-
tor in three studies, with effect sizes including OR = 1.73 (95%
CI: 1.32-2.26) and HR = 1.85 (95% CI: 1.24-2.75; p=0.002),
indicating increased risk of decline among residents with con-
tinence issues.

Depression showed mixed evidence. One study reported a
significant association between depressive symptoms and
functional decline (OR = 1.45; 95% CI: 1.16-1.81; p=0.005),
whereas another found no statistically significant relationship
(B=0.004; 95% CI: —0.018 to 0.026; p > 0.05).

Medication use, particularly antipsychotic use, was associ-
ated with increased odds of functional decline in one study
(OR =1.30; 95% CI: 1.06—1.60; p = 0.016), although this as-
sociation was not consistently observed across all studies.

Comorbidity burden, operationalized through hospitaliza-
tion, was also associated with increased risk (HR = 1.62; 95%
CI: 1.08-2.43; p = 0.002).

3.4.4. Facility-Level Factors

Facility-level characteristics also influenced functional out-
comes. The presence of a geriatrician within the care setting
was associated with a reduced risk of functional decline, with
reported effect sizes of OR = 0.60 (95% CI: 0.41-0.88; p =
0.015) and OR =0.45 (95% CI: 0.25-0.80; p < 0.05), suggest-
ing a protective effect of specialized geriatric care.

In addition, system-level factors such as the COVID-19
pandemic period were associated with increased odds of func-
tional decline (OR = 1.17; 95% CI: 1.15-1.20; p < 0.001),
highlighting the impact of external disruptions on resident out-
comes.

Table 2. Summary of Key Predictors of Functional Decline.

Predictor Study Effect Size 95% CI p-value Direction
Cognitive impairment Fedecostante [17] OR 2.67 1.91-3.72 <0.001 decline
Cognitive impairment Jerez-Roig [6] HR 1.96 1.30-2.94 0.001 decline
Cognitive impairment Lane [16] B +0.08/month 0.06-0.10 <0.001 decline
Incontinence Fedecostante [17] OR 1.73 1.32-2.26 <0.05 decline
Incontinence Jerez-Roig [6] HR 1.85 1.24-2.75 0.002 decline
Depression Fedecostante [18] OR 1.45 1.16-1.81 0.005 decline
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3.5. Summary of Evidence

Across the seven included studies, a range of predictors of
functional decline among long-term care residents were iden-
tified, spanning cognitive, functional, clinical, and facility-
level domains.

Cognitive impairment and baseline functional status
emerged as the most consistent and robust predictors; each
identified in multiple studies and demonstrating strong asso-
ciations with subsequent functional decline. In particular, in-
creasing severity of cognitive impairment and higher levels of
baseline dependency were associated with significantly
greater risk of deterioration over time.

Clinical factors, including urinary incontinence and comor-
bidity burden, were also consistently associated with in-
creased risk of decline, although the strength of these associ-
ations varied across studies. In contrast, evidence for depres-
sion and medication use was less consistent, with some studies
reporting significant associations while others found no effect.

Facility-level factors, such as the presence of a geriatrician,
appeared to have a protective effect on functional outcomes,
whereas system-level disruptions, including the COVID-19
pandemic, were associated with increased functional decline.

Despite heterogeneity in study design, outcome measures,
and statistical approaches, the findings demonstrate a clear
pattern in which individual-level vulnerability (particularly
cognitive and functional impairment), combined with clinical
and environmental factors, contribute to the risk of functional
decline in long-term care settings.

4. Discussion

4.1. Interpretation and Comparison with
Existing Literature

This systematic review combined findings from seven re-
search articles that have explored potential predictors of func-
tional decline among residents in LTC settings. Generally, it
can be seen that there is a sophisticated nature of the risk fac-
tors predicting functional decline within this population, as
predictors can be related to cognition, function, clinical con-
ditions, as well as characteristics of the LTC facility itself [19-
21].

However, cognitive decline and baseline function level
turned out to be the strongest predictors for functional decline.
Thus, it has been repeatedly demonstrated across several stud-
ies that increasing levels of cognitive dysfunction are posi-
tively correlated with higher risks of functional decline in
LTC facilities [6, 19, 22]. Moreover, the more dependent the
resident was at baseline, the higher the chances of experienc-
ing functional decline [6].

The clinical factors, such as incontinence and comorbidities,
were also associated with an increased risk of decline, alt-
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hough their impact was more limited and diverse among dif-
ferent studies [2, 6, 23, 24]. At the same time, the role of de-
pression and medication in declining outcomes proved to be
inconsistent, with some researchers finding the effect of both
variables to be statistically significant, and others arguing
there was no any significant connection [25].

The significance of this study was based on identification
of the impact of facility-related factors such as availability of
geriatricians as well as the role played by such system-level
factors as the COVID-19 pandemic [4, 26]. The results indi-
cated that the functioning of people receiving LTC could not
be explained exclusively through individual characteristics,
since facility and system-related factors also affected their
functioning [5, 7]. As a result, these results suggest that func-
tional decline in LTC residents is associated with the interac-
tion of two main elements: the individual's own vulnerability
and the effect of the surrounding [5, 7, 14, 19].

4.2. Strengths and Limitations of the Review

There are a number of strengths in this systematic review.
First, it adhered to an evidence-based approach using sound
methodology, consistent with the principles of a systematic
review by performing a comprehensive search, developing se-
lection criteria, and using Covidence software to screen the
articles [11, 27]. The inclusion of studies from a wide variety
of geographic regions, including Canada, Italy, and Brazil, im-
proves the external validity of the study.

The second strength is that this review did not focus on in-
terventions but on predictors of functional decline, allowing
the synthesis of a better set of predictors to help in predicting
prognosis. The use of structured data collection techniques
and a quality assessment based on the domains of prognostic
studies adds credibility to the results [28]. Furthermore, the
inclusion of large-scale population studies, which include over
200,000 patients, ensures adequate statistical power and cred-
ibility [10, 15].

However, there are some weaknesses that must be consid-
ered. For example, the heterogeneity between the studies, es-
pecially concerning the outcome measure, length of follow-up,
and statistical method. Functional decline was measured using
several instruments, such as different ADL scales and perfor-
mance measures, which reduced the possibility of comparing
the findings and conducting a meta-analysis [3, 29]. In turn, a
narrative synthesis strategy was employed, which might be
prone to biases and subjective evaluations [30, 31].

Moreover, variations regarding the reporting of effect size
within the articles made synthesis difficult. Some articles pre-
sented odds ratio or hazard ratio, while others utilized regres-
sion coefficients or even lacked quantitative estimations of the
impact of predictor variables on functional decline, making
comparison impossible [17, 18].

All the studies included had an observational study design,
which makes it prone to residual confounding. While most of
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the studies adjusted for relevant covariates, there may be other
unknowns that affected the results, including staffing, quality
of care, or social activity [5, 7]. Moreover, some studies had a
high risk of bias, especially concerning selection and loss to
follow-up, impacting the internal validity of the research [13].
Lastly, even though this systematic review concentrated on
newly admitted or early-stage residents of LTC facilities,
some studies may not have specifically restricted themselves
to such patients.

4.3. Implications for Practice and Research

The conclusions from this systematic review will have sig-
nificant clinical and research implications within the LTC set-
ting.

On the one hand, clinicians should recognize the im-
portance of early detection of cognitive impairments and base-
line functioning in determining functional outcomes [3, 10,
16]. In other words, the identification of risk factors should
occur immediately upon admission to the LTC facility through
the use of evidence-based assessment tools such as interRAI
instruments [3]. These assessments allow clinicians to identify
patients at high risk of deterioration and develop individual-
ized treatment plans. Thus, interventions aimed at supporting
cognition, physical functioning, and independence should be
prioritized for patients at high risk.

The role of modifiable clinical factors like urinary inconti-
nence and potentially inappropriate medications suggests the
potential for preventive measures that target these variables
and decrease the risk of functional deterioration [2, 6]. Addi-
tionally, the observed protective effect of having a geriatrician
emphasizes the importance of multidisciplinary care within
LTC facilities [15].

In terms of systems, the results of this review demonstrate
the vulnerability of LTC residents to the influence of external
events, like the COVID-19 pandemic, and thus underline the
necessity of developing resilient care systems focused on
maintaining continuity of care, engagement in social life, and
participation in physical activities even in critical situations
[12,15].

The research gaps identified through analyzing the selected
studies point out to some important aspects that require further
attention from scholars. First, there is a clear necessity to de-
velop better standardization of measures used for evaluating
outcomes, especially in terms of functional assessment tests
[32]. Another gap concerns the lack of uniformity in present-
ing effect sizes and statistical estimates which can be very
helpful in quantitative synthesis of findings.

Finally, there is a requirement to conduct more research re-
lated to the role of interactions between predictors and their
effects. In particular, longitudinal studies focused on new ad-
missions to LTC facilities will help identify early changes in
functionality in older patients and define the most important
stages for interventions [9, 11].
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5. Conclusions

This review provides evidence showing that the decline of
functions of LTCF residents depends on a combination of fac-
tors, which are cognitive, functional, clinical, and environ-
mental [10, 16, 17]. Cognitive decline and initial functional
status appear to be the strongest predictors of the outcomes
under consideration, which indicates their critical importance
for the assessment and management of functional decline.
While clinical factors such as incontinence and comorbidity
contribute to risk, and facility-level characteristics may mod-
ify outcomes, the findings highlight the importance of early
identification and comprehensive, multidimensional care ap-
proaches [2, 5]. Addressing these factors has the potential to
improve functional outcomes and quality of life for residents
in long-term care settings.
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Appendix

Database Search Strategy

A comprehensive search strategy was developed to identify
studies examining prognostic factors associated with func-
tional decline among long-term care residents. The search
combined controlled vocabulary (e.g., MeSH terms) and free-
text terms related to long-term care settings, functional decline,
and prognostic factors.

The following core concepts were used:

Concept 1: Long-Term Care Setting

("long-term care" OR "nursing home*" OR "care home*"
OR "residential care" OR "long term care facility*" OR LTC
OR LTCF)

Concept 2: Functional Decline

("functional decline" OR "functional deterioration" OR "ac-
tivities of daily living" OR ADL OR "ADL decline" OR
"functional impairment" OR "mobility decline")

Concept 4: Prognostic Factors

("predictor*" OR "risk factor*" OR "prognostic factor*"
OR determinant* OR "associated factor*")

Concept 5: Admission / Early Phase

("admission" OR "newly admitted" OR "incident resident*"
OR baseline OR "early decline")

Final Combined Search Strategy

(c1) AND (c2) AND (c3) AND (c4)

Example (PubMed Search Strategy)

(("long-term care" [Title/Abstract] OR "nursing home*"
[Title/Abstract] OR "care home*" [Title/Abstract] OR "resi-
dential care" [Title/Abstract])

AND

("functional decline" [Title/Abstract] OR "activities of
daily living" [Title/Abstract] OR ADL [Title/Abstract] OR
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"functional impairment" [Title/Abstract])

AND

("predictor*" [Title/Abstract] OR "risk factor*" [Title/Ab-
stract] OR "prognostic factor*" [Title/Abstract])

AND

("admission" [Title/Abstract] OR "newly admitted" [Ti-
tle/Abstract] OR baseline [Title/Abstract]))

Filters: English, last 5-10 years

Database Adaptation (IMPORTANT FOR METHODS)

The search strategy was adapted for each database:

Table Al. Search Vocabulary on each Database.

Database Adaptation

PubMed MeSH + Title/Abstract

Embase Emtree + keywords

Scopus TITLE-ABS-KEY

Web of Science Topic search

Cochrane Keywords only
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