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Abstract: Nowadays, more studies deal with “OrthoGeriatrics”, for the co-management of elderly
patients suffering fractures, from the admission to the discharge and beyond. For the first time at
Cagliari University Hospital, we introduced an orthogeriatric service, in which trained geriatricians
stay in orthopedic unit alongside trained orthopedics. The primary aim of the study was to analyze
the rate of death and rehospitalization in elderly femur-fractured people of 65 or more years of
age, identifying possible predictive factors. The secondary aim of the study was to analyze the
recovery of daily living autonomies during the months following surgery. To reach the aim, we
designed a prospective study, which is currently ongoing. We evaluated femur-fractured patients
aged 65 years or more with a comprehensive geriatric assessment before surgery. The most common
fractures were lateral hip ones, treated with osteosynthesis. Cognitive–affective, functional, and
nutritional status, mood, and comorbidities were less impaired than in the outpatient service of
the same hospital devoted to frail elderly. Pain control was excellent. A significantly low delirium
incidence was found. More than a third of the sample were recognized as frail (according to the
Survey of Health, Ageing and Retirement in Europe—Frailty Instrument (SHARE-FI)), and over a
third of the sample were identified as a moderate-high risk of hospitalization and death (according to
Multidimensional Prognostic Index (MPI)). Overall mortality rate was 13.87%, and rehospitalization
rate was 11.84%. Frail people were more likely to die than non-frail (HR: 5.64), and pre-frail ones (HR:
3.97); similarly, high-risk patients were more likely to die than low-risk (HR: 8.04), and moderate-risk
ones (HR: 5.46). Conversely, neither SHARE-FI nor MPI predicted rehospitalization. Creatinine (OR:
2.66, p = 0.003) and folate (OR: 0.75, p = 0.03) levels were independently associated with death and
rehospitalization, respectively. Finally, the patients did recover the lost autonomies later, 6 months
after surgery. Our study demonstrated that SHARE-FI and MPI are reliable tools to predict mortality
in an orthogeriatric setting, and that creatinine and folate levels should also be measured given their
independent association with negative outcomes.

Keywords: comprehensive geriatric assessment (CGA); hip fracture; fragility fracture; elderly;
frailty; orthogeriatrics

1. Background

Demographic prospects foresee further life expectancy increments worldwide [1,2].
As the population grows, geriatric medicine grows as well. Such a scenario increases the
likelihood of a future higher presence of age-related diseases, such as various levels of
cognitive impairment [3,4], hypertension [5], and fractures [6], as well as malnutrition
and polypharmacotherapy [7]. Comprehensive geriatric assessment (CGA) still represents
the tool capable of holistically frame old subjects [8], since these patients usually need
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medical interventions in more than one domain [9]. The Multidimensional Prognostic Index
(MPI) [10] is a tool assessing various geriatric domains, validated in an acute care setting,
and applied in several types of patients and co-morbidities [11–13], which gives a mid-term
adverse event risk, namely death and rehospitalization/institutionalization, dividing the
patients into three categories (mild, intermediate, and severe) according to its scores. It
was also related to the frailty [14], following the need to characterize it with validated and
multidimensional tools rather than the less precise “phenotypes” [15]. To the best of our
knowledge, the first validate tool with this purpose is the Survey of Health, Ageing and
Retirement in Europe—Frailty Instrument (SHARE-FI) [16], which in turn divides patients
into three categories (non-frail, pre-frail, and frail), offering different scoring for males and
females. It is known that frailty is responsible for increased deaths in patients affected by
different pathologies [17–22], as well as their early assessment [23,24].

The abovementioned data highlight the interest of scientific research in characterizing
the need to care for more people. Among them, a particular population is represented by
the fractured. According to the epidemiological data, fractures are one of the most common
comorbidities in elderly [6,21], being particularly significant not only for their own health,
but also from an economic and of public health point of view [18–20]: fractures have impact
on social costs and long-term disability in such a particular population. Since mineral bone
mass decreases as age increases, due to different pathophysiological reasons [25,26], the
term “fragility fractures” was coined to refer to an event usually occurring in elderly people
with osteoporosis due to low-energy trauma on low-quality bone [27,28]. Hip-fracture is
the most common [29], with a mortality ranging from 14% to 36% considering all ages, and
surgery is the best treatment considering the risk/benefit balance [30]. Among fragility
fractures, it is necessary to also mention upper extremity fractures [31], especially distal
radius, pelvis ring [32], and vertebral ones [33].

Since the mentioned events result in increased deaths and comorbidities, and loss of
autonomy in the elderly, it would be desirable to early identify more compromised and at-
risk subjects [28], and all these factors resulted in the birth of “OrthoGeriatrics” [34], namely
services in which orthopedic doctors and geriatricians cooperate in order to optimize
fractured patients’ management [35], from hospitalization to the discharge and beyond.

Taking everything into consideration, the primary aim of this study is to analyze
the rate of death and rehospitalization in elderly proximal femur-fractured people of 65
or more years of age, weighted according to MPI and SHARE-FI, identifying possible
predictive factors.

The secondary aim of this study is to analyze the recovery of daily living autonomies
during the months following surgery.

2. Methods
2.1. Design of the Study

This prospective study included subjects evaluated at the Orthopedic Unit of the
University Hospital of Monserrato, Cagliari, Italy, from November 2021 to November 2022,
and followed-up at one, three, and six months after surgery. The study protocol foresees a
1-year follow-up, which is currently ongoing.

2.2. Inclusion Criteria

The inclusion criteria were as follows: age ≥ 65 years; presence of proximal femur
fracture; having been subjected to CGA; having been subjected to surgery.

2.3. Exclusion Criteria

The exclusion criteria were as follows: age < 65 years; absence of femur fracture; not
having been subjected to surgery; informed consent not provided.
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2.4. Assessment

Within a day of admission (t0) the subjects were subjected to CGA, including the
following.

Assessment of mid-term risk of adverse event (rehospitalization, death) with the
Multidimensional Prognostic Index (MPI) [10], which ranges from 0 to 1, divided into MPI1
(low risk, 0.0–0.33), MPI2 (moderate risk, 0.34–0.66), and MPI3 (severe risk, 0.67–1.0). It
includes the following:

Social support (household composition, institutionalization, services).
Cognitive assessment with the Short Portable Mental Status Questionnaire (SPMSQ) [36].

It ranges from 0 (absence of cognitive impairment) to 10 (maximum impairment). Scores < 5
indicate absence or mild impairment, scores from 5–7 indicate moderate impairment, and
scores from 8–10 indicate severe impairment.

Residual autonomies assessment with Activities of Daily Living (BADL) [37]—ranging
from 6 (complete independence) to 0 (complete dependence)—and Instrumental Activities
of Daily Living (IADL) [37]—ranging from 8 (independence) to 0 (complete dependence).

Nutritional status assessment with the Mini Nutritional Assessment (MNA) [38]. It
ranges from 30 (excellent nutritional status) 0 (severe malnutrition), where scores < 17
indicate malnutrition, scores 17–23.5 indicate risk of malnutrition, and ≥24 indicates
adequate nutritional status.

Pressure injuries risk assessment with the Exton-Smith Scale (ESS) [39]. It ranges from
20 (absence of risk) to 5 (maximum risk), and scores ≤ 12 indicate a surely increased risk.

Comorbidities assessment with the Cumulative Illness Rating Scale (CIRS) [40], which
evaluates 14 categories of pathologies, hypertension, and psychiatric and behavioral aspects.
The Complex Comorbidity Index (CIRS CCI), included in MPI measurement, corresponds
to the number of at least needing treatment categories.

Number of different drugs taken.
Mood assessment with the Geriatric Depression Scale (GDS) [41]. It ranges from 0

(complete absence of depression) to 15 (severe depression), and scores ≥ 5 indicate presence
of depression.

Pain assessment with the Numeric Pain Rating Scale (NPRS) [42]. It ranges from 0
(pain absent) to 10 (strongest pain imaginable).

Delirium assessment with the 4 “As” Test (4-AT) [43] and the Brief Confusion Assess-
ment Method (bCAM) [44].

Frailty assessment with the Survey of Health, Ageing and Retirement in Europe—Frailty
Instrument (SHARE-FI) [16]. It evaluates five domains (exhaustion, loss of appetite, mus-
cular strength with a dynamometer, walking capacities, physical activity), and divides
patients into frail, pre-frail, and non-frail categories, and also according to gender.

After one (t1), three (t2), and six months (t3) after surgery, patients were subjected to:
Anamnesis to subsequent hospitalizations and/or death.
Residual autonomies assessment with BADL and IADL.
The abovementioned tests were administered by trained geriatricians.

2.5. Statistical Analysis

Variables were expressed as means and SDs or in percentages (%), where appropriate.
Kaplan–Meier curves were designed in order to estimate the survival probability. The
comparison of survival curves between the two groups was studied with the log-rank test,
and expressed as χ2 and C.I., while the differences in time of the event occurring were
expressed as hazard ratios (HRs). Multivariate analysis was performed using a stepwise
Cox regression (p-values > 0.1 were excluded by the model). The two outcomes were
rehospitalization and exitus, and age, gender, length of hospitalization, before surgery
status, type of surgery, cognitive, functional, and nutritional status, pressure injury risk,
mood, the most common drugs taken and comorbidities, hemoglobin, renal (creatinine)
and thyroid (thyroid-stimulating hormone) function, iron status (iron, ferritin), albumin,
vitamin B12, folates, and vitamin D were the possible predictors. The results were expressed
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as odds ratios (ORs) and confidence intervals (C.I.). ANOVA for repeated measures was
performed to analyze the variance among the variables during the follow-up period. The
Bonferroni model was used for post hoc analysis.

The results are reported indicating p-values in reference to 95% C.I.
MedCalc software (Version 20.218, Ostend, Belgium) was used for the statistical analysis.

3. Results

The study enrolled patients having been admitted to the orthopedical unit due to
fractures: within the 13 months of enrollment, 333 subjects, of whom 249 (74.8%) were
women, with an average age of 83.7 years, have undergone geriatric examination and CGA
within a day of admission. The patients’ co-management is explained in Figure 1.
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Figure 1. Co-management.

Subjects with proximal femur fracture who have been subjected to surgery, also
underwent a follow-up at 1 (t1), 3 (t2), and 6 months (t3) after surgery, in order to evaluate
the frequency of negative events (rehospitalization, exitus) and the remaining autonomies
in basic and instrumental activities of daily living. Since the present study analyzes data
referring to the period November 2021–November 2022, 68.2% completed the 1-, 3-, and
6-month follow-up period, 8.2% completed only 1- and 3-months, while 5.7% completed
only 1-month. We specify that the study is still ongoing, and one-year follow-up is expected
to occur as well.

The characteristics of the subjects are summarized in Tables 1–4.
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Table 1. Characteristics of the sample (CGA).

Variable Minimum Maximum Mean SD

Age 65 105 83.7 7.7

SPMSQ 0 10 2.6 2.6

GDS 0 13 3.9 2.8

BADL 0 6 4.3 1.9

IADL 0 8 4.4 3.0

MNA 0 30 22.8 3.9

ESS 0 20 14.7 4.1

NPRS 0 10 1.4 2.2

CIRS Tot. 18 36 25.6 4.1

CIRS CCI 1 10 4.7 1.9

CIRS CSI 1.29 2.57 1.8 0.3

CIRS MI 2 4 3.1 0.3

MPI 0 0.813 0.3 0.2

SHARE-FI −0.87 6.41 1.9 1.8

N. of drugs taken 0 15 4.3 2.8

N. of comorbidities 0 11 4.9 2.4

Length of hospitalization (days) 0 62 15.7 7.8

Length of stay before surgery (days) 0 37 6.2 4.7

SD, standard deviation; SPMSQ, Short Portable Mental State Questionnaire; GDS, Geriatric Depression Scale;
BADL, Activities of Daily Living; IADL, Instrumental Activities of Daily Living; MNA, Mini Nutritional Assess-
ment; ESS, Exton-Smith Scale; NPRS, Numeric Pain Rating Scale; CIRS Tot, Cumulative Illness Rating Scale; CIRS
CCI, CIRS Complex Comorbidity Index; CIRS CSI, CIRS Comorbidity Severity Index; CIRS MI, CIRS Maximum
Impairment; MPI, Multidimensional Prognostic Index; SHARE-FI, Survey of Health, Ageing and Retirement in
Europe—Frailty Instrument; N., number.

Table 2. Characteristics of the sample (hematochemical exams).

Variable Minimum Maximum Mean SD

RBC (×106/µL) 2.29 10.07 4.3 0.8

WBC (×103/µL) 3.74 40.07 11.3 4.2

PLT (×103/µL) 67 511 227.8 76.9

Hb (g/dL) 5.1 17.3 11.8 2.0

MCV (fL) 49 115 84.3 12.2

PT (INR) 0.82 3.9 1.0 0.2

aPTT (s) 17 52 29.8 4.7

Fibrinogen (mg/dL) 24 856 383.6 119.5

Glucose (mg/dL) 65 478 143 64

Creatinine (mg/dL) 0.4 4.9 1.1 0.5

Iron (µg/dL) 5 151 33.2 20.1

Transferrin (mg/dL) 97 345 181.2 38.4

Ferritin (µg/L) 9.6 1650 201.4 211.0

Total serum proteins (g/dL) 3.1 7.7 5.8 0.6

Albumin (g/dL) 1.7 4 2.9 0.4
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Table 2. Cont.

Variable Minimum Maximum Mean SD

Vitamin B12 (ng/mL) 11.5 1696 374.7 200.1

Folate (ng/mL) 1.1 26.4 7.8 5.1

TSH (µU/L) 0.024 143.701 3.1 10.1

fT4 (ng/dL) 0.52 2.35 1.4 0.3

Vitamin D (ng/mL) 4 106 18.6 14.5

PTH (pg/mL) 0.748 440.4 85.7 60.1

SD, Standard Deviation; RBC, Red Blood Cells; WBC, White Blood Cells; PLT, platelets; Hb, hemoglobin; MCV,
Mean Corpuscular Volume; PT, Prothrombin Time; INR, International Normalized Ratio; aPTT, activated Partial
Thromboplastin Time; TSH, Thyroid-Stimulating Hormone; fT4, free Thyroxine; PTH, Parathormone.

Table 3. Characteristics of the sample (comorbidities and drugs taken).

Comorbidity Percentage

Hypertension 70.6
Heart failure 4.5

Coronary heart disease 5
Cerebrovascular disease 4.5

Atrial fibrillation 14.3
Dyslipidemia 29

History of fractures 29
Anemia 66.2

Osteoporosis 15.9

Drug taken

Loop diuretic 18
Thiazide diuretic 18.8

Calcium channel-blocker 18.4
ACE inhibitor 27.8

Sartan 24.1
Beta-blocker 30.2

Statin 31.4
SSRI 11
SNRI 4.9
Statin 31.4

Proton pump inhibitor 26.1
Benzodiazepine 23.7

Opioid 3.7
ACE, angiotensin-converting enzyme; SSRI, selective serotonin reuptake inhibitors; SNRI, serotonin–
norepinephrine reuptake inhibitors; anemia, hemoglobin < 13 g/dL [45].

The average time between admission and surgery was 6.2 days (ranging from 0 to
37), and the average length of hospitalization was 15.7 days (ranging from 0 to 62). Lateral
fractures were more common, and were treated with osteosynthesis (60.9%), followed by
medial fractures (39.1%), which were treated with arthroplasty.

At the moment of admission, concerning cognitive–affective evaluation, 25.3% of the
sample showed cognitive impairment, and 15.9% showed a depressed mood; functional
evaluation (referred to the status before the event) showed that 23.7% and 29.4% of the
patients were rated 2 or more for BADL and 4 or more for IADL, respectively. An increased
risk for pressure injuries was found in 20%. Concerning nutritional status, 40.8% were
considered at risk of malnutrition, while 4.9% were openly malnourished. At the time of
assessment (under pain therapy), 5.3% complained of moderate pain according to NPRS.
Seven-point-three percent of the sample had socio-environmental problems (understood as,
i.e., destitution or lack of cooperation from family members).
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Table 4. Hazard ratios (weighted for MPI and SHARE-FI) with 95% C.I.

MPI Low Risk Moderate
Risk High Risk MPI Low Risk Moderate

Risk High Risk

Low risk -
5.46 8.04

Low risk -
1.69 4.08

2.59 to 11.48 1.97 to 32.75 0.76 to 3.76 0.85 to 19.55

Moderate
risk

0.18
-

1.47 Moderate
risk

0.59
-

2.41

0.08 to 0.38 0.34 to 6.37 0.26 to 1.31 0.47 to 12.31

High risk
0.12 0.68

- High risk
0.24 0.41

-
0.03 to 0.51 0.16 to 2.93 0.05 to 1.17 0.08 to 2.13

SHARE-FI Non-frail Pre-frail Frail SHARE-FI Non-frail Pre-frail Frail

Non-frail -
1.42 5.64

Non-frail -
0.47 1.74

0.42 to 4.80 2.00 to 15.91 0.15 to 1.48 0.65 to 4.68

Pre-frail
0.70

-
3.97

Pre-frail
2.12

-
3.69

0.21 to 2.38 1.25 to 12.59 0.68 to 6.63 1.24 to 11.03

Frail
0.18 0.25

- Frail
0.57 0.27

-
0.06 to 0.49 0.08 to 0.79 0.21 to 1.54 0.09 to 0.81

EXITUS REHOSPITALIZATION

MPI, Multidimensional Prognostic Index; SHARE-FI, Survey of Health, Ageing and Retirement in Europe—Frailty
Instrument.

By considering 4-AT, 9.7% of the sample presented delirium during the hospital stay,
of whom 8.9% showed it upon admission. This number lowers to 2% considering B-CAM.
Four-point-five percent contracted the SARS-CoV-2 infection during the stay. In the same
period, 1% of the patients died.

With regard to hematochemical tests, hemoglobin levels < 13 g/dL were found in 66.2%
of the subjects, and serum iron was averagely low (33.2 mg/dL), with non-elevated ferritin
(201.4 µg/L), as well as serum albumin (2.9 g/dL), and vitamin D (18.6 ng/mL); only 15.5%
of the sample presented values ≥ 30 ng/mL, while 48.97% presented values < 18 ng/mL.

The most common drug classes already taken before the admission were anti-hypertensive
drugs (beta-blockers (30.2%), ACE inhibitors (27.8%), sartans (24.1%), thiazide diuretics
(18.8%), loop diuretics (18%), and calcium-channel antagonists (18.4%)), statins (31.4%),
protonic pump inhibitors (26.1%), benzodiazepines (23.7%), and antidepressants (selective
serotonin reuptake inhibitors: 11%, and serotonin–norepinephrine reuptake inhibitors:
4.9%). Each patient was taking an average of 4.3 different active components, and the
condition of polypharmacotherapy affected 46.1% of the sample. Furthermore, the average
CIRS was 25.6, and the average number of comorbidities was 4.9; among them, hyper-
tension was the most frequent (70.6%), followed by anemia (66.2%) dyslipidemia (29%),
and osteoporosis (15.9%). In addition, 29% of the subjects had had at least one previous
bone fracture.

Frailty status was assessed with SHARE-FI: 26.5% of the sample was considered
“non-frail”, 19.2% “pre-frail”, and 35.9% “frail” (in 18.4% it was not applicable, due to
concomitant fractures of the upper limb, or alterations in the state of consciousness). MPI
was applied in order to establish a middle-term risk of negative event (hospitalization,
exitus): 57.1% showed a mild risk, 31.4% a moderate risk, and 6.9% a high risk (in 4.6% it
was not applicable).

Following the aims of the study, we analyzed the data resulting from patients’ follow-
up. The Kaplan–Meier curves show a cumulative 11.84% of rehospitalization (18.37%
missing)—the most common causes were medical conditions (12 patients), followed by
surgical complications (6 patients), and other causes (1 patient)—and a 13.87% of exi-
tus (also 13.87% missing)—the most common causes of which were medical conditions
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(6 patients), followed by surgical complications (2 patients). The other patients’ rehos-
pitalization and death’s causes were unspecified. We weighted such outcomes with the
frailty condition and the middle-term probability of negative events (Figure 2). As in
Table 3, concerning survival probability, it increased when SHARE-FI decreased (log-rank
χ2 = 10.05, p = 0.0066)—with HR = 5.64 (95% C.I. 2.00–15.91) between non-frail and frail,
and HR = 3.97 (95% C.I. 1.25–12.59) between pre-frail and frail (HR between non-frail and
pre-frail was non-significant). Survival probability also increased with decreasing MPI
(log-rank χ2 = 25.74, p < 0.0001)—with HR = 5.46 (95% C.I. 2.59–11.48) between MPI1 and
MPI2, and HR = 8.04 (95% C.I. 1.97–32.75) between MPI1 and MPI3 (HR between MPI2
and MPI3 was non-significant). About rehospitalization, it was not related to SHARE-FI
(log-rank χ2 = 4.13, p = 0.127) nor to MPI (although log-rank χ2 = 8.70, and p = 0.0129, none
of the HRs were significant, as shown in Table 3).
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Then, we conducted two Cox regressions for exploring the relationship between the
two outcomes (rehospitalization and exitus), and, as covariates, we chose age, gender,
length of hospitalization before surgery, type of surgery, cognitive, functional, and nutri-
tional status, pressure injury risk, mood, the most common drugs taken, and comorbidities,
as well as hemoglobin, renal (creatinine), and thyroid (thyroid-stimulating hormone) func-
tion, iron status (iron, ferritin), albumin, vitamin B12, folates, and vitamin D. According to
the regression models, as in Table 5, age (OR = 1.12, p = 0.046), creatinine levels (OR = 2.66,
p = 0.003), and vitamin B12 levels (OR = 1.004, p < 0.0001) were positively independently
associated with death probability, while BADL showed a trend without reaching statis-
tical significance (Harrell’s C-index: 0.828, p < 0.0001). Furthermore, as in Table 6, iron
(OR = 1.03, p = 0.026) and vitamin B12 (OR = 1.002, p = 0.025) levels were positively inde-
pendently associated with rehospitalization, while folate levels (OR = 0.75, p = 0.03) were
negatively associated (Harrell’s C-index: 0.533, p = 0.0003).
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Table 5. Cox regressions (y = exitus).

Variable Standard Error OR 95% C.I. p

Age 0.0581 1.12 1.002–1.258 0.046
BADL 0.1632 0.73 0.534–1.012 0.059

Creatinine 0.3344 2.66 1.381–5.123 0.003
Vitamin B12 0.0004 1.004 1.002–1.006 <0.0001

OR, odds ratio; C.I., confidence interval; BADL, Activities of Daily Living.

Table 6. Cox regressions (y = rehospitalization).

Variable Standard Error OR 95% C.I. p

Iron 0.012 1.03 1.003–1.052 0.026
Vitamin B12 0.001 1.002 1.0003–1.004 0.025

Folate 0.130 0.75 0.584–0.973 0.03
OR, odds ratio; C.I., confidence interval.

Finally, as in Figure 3, ANOVA reflects the modification of autonomies in BADL
and IADL from the moment before the accident to six months after surgery, through the
intermediate stages at one and three months. In BADL and IADL scores it can be seen
that one month after surgery there is a linear loss of autonomy (p < 0.0001), with a linear
recovery at t1 (p < 0.0001), t2 (p < 0.0001), and t3 (p = 0.0054 for BADL—mean 3.05, and
p = 0.0033 for IADL—mean 2.84), though maintaining themselves significantly lower than
before the traumatic event (p < 0.0001).
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4. Discussion

Nowadays, a growing number of studies tends to deal with “OrthoGeriatrics” [34],
meaning the co-management of elderly patients suffering fractures from the admission
to discharge and beyond, by different health professionals (orthopedics and geriatricians
among them).

For the first time at Cagliari University Hospital, in November 2021, we introduced
the orthogeriatric service, in which trained geriatricians stay in the orthopedic unit in the
daytime, collaborating with orthopedic doctors and other professionals, thus, avoiding the
annoying practice of asking for geriatric advice when needed. In this work, we present the
preliminary results of this new service, with the aim to evaluate post-surgical outcomes
(loss of autonomy, disability, hospitalization, exitus), and to try to individuate factors which
could predict them. We have collected data until November 2022 so far, so only 68.2% could
undergo the 6-month follow-up.

With respect to the guidelines of clinical practice [46], we found that the average time
between admission and surgery, where indicated, was longer. It appears to be worse than
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reported in other orthogeriatric services [47,48], but we believe that it could depend on a
particular high age (with a maximum of 105 years) and comorbidity burden. Such an aspect
represents a significant concern, since it can determine perioperative complications, and
influence functional recovery and survival [49–51]. As such, it is necessary to consider some
issues: first, the study was conducted during the COVID-pandemic, which represented an
obstacle for patients to receive a ready surgical treatment; second, the number of health
professionals in our unit did not allow us to carry out surgery during weekends (and
this aspect surely caused the delay); third, the multivariate analysis showed that the
abovementioned time was not associated with mortality nor rehospitalization, so, even
if the literature reported the correlation with negative outcomes, we did not find it in
our sample.

The most common fractures, according to the literature, were lateral proximal femur
ones [29], for which osteosynthesis [52] was the first-line treatment. By considering geri-
atric assessment, namely cognitive–affective, functional, and nutritional status, mood, and
comorbidities, we found slightly better findings than in an outpatient setting [9]. By the
way, as is reasonably feasible, we become aware of the high number of comorbidities,
among them hypertension, anemia, and previous fractures, and the spreading condition
of polypharmacotherapy [53] in our sample (affecting nearly the half), which was demon-
strated to be a significant issue in public health, as patients were also subjected to dangerous
under- or over-prescriptions [54,55]. On the other hand, pain control was excellent and, in
fact, the average NPRS values were lower than 3. These surprising data, far better than
the current scientific evidence [56], are represented by the low incidence of delirium: if we
consider the less specific screening tool, the 4-AT, we find less than 10% people affected
by this condition; by using a second level screening tool, as the B-CAM is, the number
drops to 2%. As reported, these values are significantly lower than what is reported in the
scientific literature, even considering orthogeriatric settings [57,58]. We believe that these
data are the results of two elements: firstly, the rapid patients’ assessment, followed by an
optimal pre- and post-surgery management of pain and comorbidities; secondly, the use of
validated tools to recognize delirium instead of a sole clinical evaluation, which can hardly
discriminate it from other causes of psychomotor agitation. Another positive element is
represented by the low number of deaths during hospitalization, once again tied to the
rapid recognition and management of incipient medical diseases.

Significant interest in geriatric practice and research is given to frailty [15]. According
to SHARE-FI, more than a third of the sample was recognized as frail. Moreover, the MPI
recognized over a third of the sample as at a moderate–high risk of hospitalization and
death. We followed-up the patients in order to demonstrate how these tools could predict
actual deaths and rehospitalizations. By weighting the outcome “death” with frailty and
risk of negative event, we found that frail people were 564% more likely to die than non-
frail, and 397% more likely to die than pre-frail ones; similarly, high-risk patients were 804%
more likely to die than low-risk ones, and 546% more than moderate-risk ones: as such,
both SHARE-FI and MPI have proven to be reliable methods to predict 1-, 3-, and 6-month
exitus. Conversely, they were not useful to predict rehospitalization in an orthogeriatric
setting, according to our results. The 6-month rehospitalization rate was 11.84%, and the
death rate was 13.87%. Both data are consistent with the literature, although most data
referred to 1-year and not 6-month follow-up [59–61]. Further analysis will clarify such
point in our sample. Moreover, in both cases, medical conditions rather than surgical
complications were more common.

Taking co-variates into consideration, the designed regression curve revealed that
higher age (OR = 1.12) and higher creatinine levels (OR = 2.66) upon admission were
significantly related to death, which leads physicians to pay attention not only on age, as
commonly performed, but to kidney function as well, in order to manage fluid balance
and avoid exacerbations. Another regression curve demonstrated that lower folate levels
(OR = 0.75) upon the admission were significantly associated with rehospitalization, and
were probably tied to the significant importance that the vitamin has in several metabolic
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pathways, together with the relative rapidity of consumption of reserves, with respect to
equally valuable molecules, such as vitamin B12 [62]. As a matter of fact, vitamin B12
levels were associated with both deaths and rehospitalizations, but with unsignificant ORs,
from a clinical point of view, as well as iron levels for the sole rehospitalization. Also, it is
interesting to underline that both creatinine and folate levels are related to nutritional status
and quality of diet [62,63], and the fact our population was averagely at risk of malnutrition
may have contributed to this matter.

Finally, by comparing autonomies in activities of daily living before the fracture and
after surgery, we found a significant linear 1-month reduction, with a progressive 3- and
6-month recovery both in basic and instrumental activities, though without reaching the
previous performances, meaning that, consistent with the literature on the topic [64–67],
6 months is not long enough to re-establish the status quo ante.

It would be useful to evaluate at least 12-month outcomes, by continuing the present
study, in order to establish if the abovementioned results are also valid for a longer follow-
up time.

Future studies are recommended, and should also include mobility status and risk of
falling in the holistic assessment, since they are associated with increased mortality [68], and
bone density evaluation [69], a crucial determinant of the pathophysiology of skeletal frailty
and subsequent frailty fractures. Also, since our study did not consider AO classification,
further studies may deepen the relationship with different types of fracture.

5. Conclusions

In conclusion, our study demonstrates that SHARE-FI and MPI are useful tools in
predicting low- and mid-term deaths in orthogeriatric services. Moreover, among hema-
tochemical exams, creatinine and folate levels are to be taken into account in the above-
mentioned management, given their independent association with adverse events. Finally,
despite optimal medical and surgical treatment, elderly patients are unlikely to recover the
lost autonomies later 6 months after surgery.

Author Contributions: F.S., A.M., G.M. and A.C. contributed to the study design and the interpreta-
tion of the findings; F.S., B.P., V.P. and M.B. contributed to data collection; F.S. wrote the manuscript.
All authors have read and agreed to the published version of the manuscript.

Funding: This research received no external funding.

Institutional Review Board Statement: The study was conducted according to the guidelines of the
Declaration of Helsinki and approved by the Institutional Review Board (or Ethics Committee) of the
University of Cagliari (protocol code NP/2022/1383).

Informed Consent Statement: Informed consent was obtained from all subjects involved in the study.

Data Availability Statement: The data and materials used and/or analyzed during the current study
are not publicly available. They are available from the corresponding author upon reasonable request.

Conflicts of Interest: The authors declare no conflict of interest.

Abbreviations
ACE, angiotensin-converting enzyme; aPTT, activated partial thromboplastin time;

BADL, Activities of Daily Living; C.I., confidence interval; CIRS Tot, Cumulative Illness
Rating Scale; CIRS CCI, CIRS Complex Comorbidity Index; CIRS CSI, CIRS Comorbidity
Severity Index; CIRS MI, CIRS Maximum Impairment; CGA, Comprehensive Geriatric
Assessment; ESS, Exton-Smith Scale; fT4, free thyroxine; GDS, Geriatric Depression Scale;
Hb, hemoglobin; HR, hazard ratio; IADL, Instrumental Activities of Daily Living INR,
international normalized ratio; MCV, mean corpuscular volume; MNA, Mini Nutritional
Assessment; MPI, Multidimensional Prognostic Index; N., number; NPRS, Numeric Pain
Rating Scale; OR, odds ratio; PLT, platelets; PT, prothrombin time; PTH, parathormone;
RBCs, red blood cells; SD, standard deviation; SHARE-FI, Survey of Health, Ageing and
Retirement in Europe—Frailty Instrument; SNRI, serotonin –norepinephrine reuptake



J. Pers. Med. 2023, 13, 1138 12 of 14

inhibitors; SPMSQ, Short Portable Mental State Questionnaire; SSRIs, selective serotonin
reuptake inhibitors; TSH, thyroid-stimulating hormone; WBCs, white blood cells.

References
1. Vogelsang, E.M.; Raymo, J.M.; Liang, J.; Kobayashi, E.; Fukaya, T. Population Aging and Health Trajectories at Older Ages.

J. Gerontol. B Psychol. Sci. Soc. Sci. 2019, 74, 1245–1255, Erratum in J. Gerontol. B Psychol. Sci. Soc. Sci. 2017, 72, 1111–1112.
[CrossRef]

2. Kanasi, E.; Ayilavarapu, S.; Jones, J. The aging population: Demographics and the biology of aging. Periodontol 2000 2016, 72,
13–18. [CrossRef]

3. Salis, F.; Costaggiu, D.; Mandas, A. Mini-Mental State Examination: Optimal Cut-Off Levels for Mild and Severe Cognitive
Impairment. Geriatrics 2023, 8, 12. [CrossRef] [PubMed]

4. Campbell, N.L.; Unverzagt, F.; LaMantia, M.A.; Khan, B.A.; Boustani, M.A. Risk factors for the progression of mild cognitive
impairment to dementia. Clin. Geriatr. Med. 2013, 29, 873–893. [CrossRef]

5. Ferri, C.; Ferri, L.; Desideri, G. Management of Hypertension in the Elderly and Frail Elderly. High Blood Press Cardiovasc. Prev.
2017, 24, 1–11. [CrossRef] [PubMed]

6. Court-Brown, C.M.; McQueen, M.M. Global Forum: Fractures in the Elderly. J. Bone Jt. Surg. Am. 2016, 98, e36. [CrossRef]
[PubMed]

7. Loddo, S.; Salis, F.; Rundeddu, S.; Serchisu, L.; Peralta, M.M.; Mandas, A. Nutritional Status and Potentially Inappropriate
Medications in Elderly. J. Clin. Med. 2022, 11, 3465. [CrossRef]

8. Choi, J.Y.; Rajaguru, V.; Shin, J.; Kim, K.I. Comprehensive geriatric assessment and multidisciplinary team interventions for
hospitalized older adults: A scoping review. Arch. Gerontol. Geriatr. 2023, 104, 104831. [CrossRef]

9. Salis, F.; Loddo, S.; Zanda, F.; Peralta, M.M.; Serchisu, L.; Mandas, A. Geriatric Assessment: Application and correlations in a
real-life cross-sectional study. Front. Med. 2022, 9, 984046. [CrossRef]

10. Pilotto, A.; Ferrucci, L.; Franceschi, M.; D’Ambrosio, L.P.; Scarcelli, C.; Cascavilla, L.; Paris, F.; Placentino, G.; Seripa, D.;
Dallapiccola, B.; et al. Development and validation of a multidimensional prognostic index for one-year mortality from
comprehensive geriatric assessment in hospitalized older patients. Rejuvenation Res. 2008, 11, 151–161. [CrossRef]

11. Cammalleri, V.; Bonanni, M.; Bueti, F.M.; Matteucci, A.; Cammalleri, L.; Stifano, G.; Muscoli, S.; Romeo, F. Multidimensional
Prognostic Index (MPI) in elderly patients with acute myocardial infarction. Aging Clin. Exp. Res. 2021, 33, 1875–1883. [CrossRef]
[PubMed]

12. Overbeek, F.C.M.S.; Goudzwaard, J.A.; van Hemmen, J.; van Bruchem-Visser, R.L.; Papma, J.M.; Polinder-Bos, H.A.; Mattace-Raso,
F.U.S. The Multidimensional Prognostic Index Predicts Mortality in Older Outpatients with Cognitive Decline. J. Clin. Med. 2022,
11, 2369. [CrossRef]

13. Salis, F.; Cossu, E.; Mandas, A. The multidimensional prognostic index (MPI) predicts long-term mortality in old type 2 diabetes
mellitus patients: A 13-year follow-up study. J. Endocrinol. Investig. 2023. [CrossRef] [PubMed]

14. Veronese, N.; Custodero, C.; Cella, A.; Demurtas, J.; Zora, S.; Maggi, S.; Barbagallo, M.; Sabbà, C.; Ferrucci, L.; Pilotto, A.
Prevalence of multidimensional frailty and pre-frailty in older people in different settings: A systematic review and meta-analysis.
Ageing Res. Rev. 2021, 72, 101498. [CrossRef]

15. Fried, L.P.; Tangen, C.M.; Walston, J.; Newman, A.B.; Hirsch, C.; Gottdiener, J.; Seeman, T.; Tracy, R.; Kop, W.J.; Burke, G.; et al.
Frailty in older adults: Evidence for a phenotype. J. Gerontol. A Biol. Sci. Med. Sci. 2001, 56, M146–M156. [CrossRef] [PubMed]

16. Romero-Ortuno, R.; Walsh, C.D.; Lawlor, B.A.; Kenny, R.A. A frailty instrument for primary care: Findings from the Survey of
Health, Ageing and Retirement in Europe (SHARE). BMC Geriatr. 2010, 10, 57. [CrossRef] [PubMed]

17. Hanlon, P.; Nicholl, B.I.; Jani, B.D.; Lee, D.; McQueenie, R.; Mair, F.S. Frailty and pre-frailty in middle-aged and older adults and
its association with multimorbidity and mortality: A prospective analysis of 493 737 UK Biobank participants. Lancet Public Health
2018, 3, e323–e332. [CrossRef] [PubMed]

18. Fan, J.; Yu, C.; Guo, Y.; Bian, Z.; Sun, Z.; Yang, L.; Chen, Y.; Du, H.; Li, Z.; Lei, Y.; et al. Frailty index and all-cause and cause-specific
mortality in Chinese adults: A prospective cohort study. Lancet Public Health 2020, 5, e650–e660. [CrossRef]

19. Ida, S.; Kaneko, R.; Imataka, K.; Murata, K. Relationship between frailty and mortality, hospitalization, and cardiovascular
diseases in diabetes: A systematic review and meta-analysis. Cardiovasc. Diabetol. 2019, 18, 81. [CrossRef]

20. Salis, F.; Palimodde, A.; Demelas, G.; Scionis, M.I.; Mandas, A. Frailty and comorbidity burden in Atrial Fibrillation. Front. Public
Health 2023, 11, 1134453. [CrossRef]

21. Ensrud, K.E. Epidemiology of fracture risk with advancing age. J. Gerontol. A Biol. Sci. Med. Sci. 2013, 68, 1236–1242. [CrossRef]
[PubMed]

22. Veronese, N.; Maggi, S. Epidemiology and social costs of hip fracture. Injury 2018, 49, 1458–1460. [CrossRef] [PubMed]
23. Salis, F.; Pili, D.; Collu, M.; Serchisu, L.; Laconi, R.; Mandas, A. Six-Item Cognitive Impairment Test (6-CIT)’s Accuracy as a

Cognitive Screening Tool: Best Cut-Off Levels in Emergency Department Setting. Front. Med. 2023, 10, 1186502. [CrossRef]
24. Boonen, S.; Dejaeger, E.; Vanderschueren, D.; Venken, K.; Bogaerts, A.; Verschueren, S.; Milisen, K. Osteoporosis and osteoporotic

fracture occurrence and prevention in the elderly: A geriatric perspective. Best Pract. Res. Clin. Endocrinol. Metab. 2008, 22,
765–785. [CrossRef] [PubMed]

https://doi.org/10.1093/geronb/gbx071
https://doi.org/10.1111/prd.12126
https://doi.org/10.3390/geriatrics8010012
https://www.ncbi.nlm.nih.gov/pubmed/36648917
https://doi.org/10.1016/j.cger.2013.07.009
https://doi.org/10.1007/s40292-017-0185-4
https://www.ncbi.nlm.nih.gov/pubmed/28181201
https://doi.org/10.2106/JBJS.15.00793
https://www.ncbi.nlm.nih.gov/pubmed/27147693
https://doi.org/10.3390/jcm11123465
https://doi.org/10.1016/j.archger.2022.104831
https://doi.org/10.3389/fmed.2022.984046
https://doi.org/10.1089/rej.2007.0569
https://doi.org/10.1007/s40520-020-01718-6
https://www.ncbi.nlm.nih.gov/pubmed/33001403
https://doi.org/10.3390/jcm11092369
https://doi.org/10.1007/s40618-023-02135-y
https://www.ncbi.nlm.nih.gov/pubmed/37332086
https://doi.org/10.1016/j.arr.2021.101498
https://doi.org/10.1093/gerona/56.3.M146
https://www.ncbi.nlm.nih.gov/pubmed/11253156
https://doi.org/10.1186/1471-2318-10-57
https://www.ncbi.nlm.nih.gov/pubmed/20731877
https://doi.org/10.1016/S2468-2667(18)30091-4
https://www.ncbi.nlm.nih.gov/pubmed/29908859
https://doi.org/10.1016/S2468-2667(20)30113-4
https://doi.org/10.1186/s12933-019-0885-2
https://doi.org/10.3389/fpubh.2023.1134453
https://doi.org/10.1093/gerona/glt092
https://www.ncbi.nlm.nih.gov/pubmed/23833201
https://doi.org/10.1016/j.injury.2018.04.015
https://www.ncbi.nlm.nih.gov/pubmed/29699731
https://doi.org/10.3389/fmed.2023.1186502
https://doi.org/10.1016/j.beem.2008.07.002
https://www.ncbi.nlm.nih.gov/pubmed/19028356


J. Pers. Med. 2023, 13, 1138 13 of 14

25. Chumlea, W.C.; Guo, S.S. Body mass and bone mineral quality. Curr. Opin. Rheumatol. 1999, 11, 307–311. [CrossRef] [PubMed]
26. Rizzoli, R.; Bianchi, M.L.; Garabédian, M.; McKay, H.A.; Moreno, L.A. Maximizing bone mineral mass gain during growth for the

prevention of fractures in the adolescents and the elderly. Bone 2010, 46, 294–305. [CrossRef]
27. Arlettaz, Y. Augmented osteosynthesis in fragility fracture. Orthop. Traumatol. Surg. Res. 2023, 109, 103461. [CrossRef]
28. Friedman, S.M.; Mendelson, D.A. Epidemiology of fragility fractures. Clin. Geriatr. Med. 2014, 30, 175–181. [CrossRef]
29. Antapur, P.; Mahomed, N.; Gandhi, R. Fractures in the elderly: When is hip replacement a necessity? Clin. Interv. Aging 2011, 6,

1–7. [CrossRef]
30. LeBlanc, K.E.; Muncie, H.L., Jr.; LeBlanc, L.L. Hip fracture: Diagnosis, treatment, and secondary prevention. Am. Fam. Physician

2014, 89, 945–951.
31. Shoji, M.M.; Ingall, E.M.; Rozental, T.D. Upper Extremity Fragility Fractures. J. Hand Surg. Am. 2021, 46, 126–132. [CrossRef]
32. Sivapathasuntharam, D.; Smith, G.; Master, M.A.; Bates, P. Fragility fractures of the pelvis in the older population. Age Ageing

2022, 51, afac063. [CrossRef] [PubMed]
33. Kammerlander, C.; Zegg, M.; Schmid, R.; Gosch, M.; Luger, T.J.; Blauth, M. Fragility fractures requiring special consideration:

Vertebral fractures. Clin. Geriatr. Med. 2014, 30, 361–372. [CrossRef] [PubMed]
34. Aw, D.; Sahota, O. Orthogeriatrics moving forward. Age Ageing 2014, 43, 301–305. [CrossRef] [PubMed]
35. Fischer, H.; Maleitzke, T.; Eder, C.; Ahmad, S.; Stöckle, U.; Braun, K.F. Management of proximal femur fractures in the elderly:

Current concepts and treatment options. Eur. J. Med. Res. 2021, 26, 86. [CrossRef]
36. Pfeiffer, E. A short portable mental status questionnaire for the assessment of organic brain deficit in elderly patients. J. Am.

Geriatr. Soc. 1975, 23, 433–441. [CrossRef]
37. Pashmdarfard, M.; Azad, A. Assessment tools to evaluate Activities of Daily Living (ADL) and Instrumental Activities of Daily

Living (IADL) in older adults: A systematic review. Med. J. Islam. Repub. Iran 2020, 34, 33. [CrossRef]
38. Vellas, B.; Guigoz, Y.; Garry, P.J.; Nourhashemi, F.; Bennahum, D.; Lauque, S.; Albarede, J.L. The Mini Nutritional Assessment

(MNA) and its use in grading the nutritional state of elderly patients. Nutrition 1999, 15, 116–122. [CrossRef]
39. Bliss, M.R.; McLaren, R.; Exton-Smith, A.N. Mattresses for preventing pressure sores in geriatric patients. Mon. Bull. Minist.

Health Public Health Lab. Serv. 1966, 25, 238–268.
40. Parmelee, P.A.; Thuras, P.D.; Katz, I.R.; Lawton, M.P. Validation of the Cumulative Illness Rating Scale in a geriatric residential

population. J. Am. Geriatr. Soc. 1995, 43, 130–137. [CrossRef]
41. Yesavage, J.A.; Brink, T.L.; Rose, T.L.; Lum, O.; Huang, V.; Adey, M.; Leirer, V.O. Development and validation of a geriatric

depression screening scale: A preliminary report. J. Psychiatr. Res. 1982, 17, 37–49. [CrossRef] [PubMed]
42. Thong, I.S.K.; Jensen, M.P.; Miró, J.; Tan, G. The validity of pain intensity measures: What do the NRS, VAS, VRS, and FPS-R

measure? Scand. J. Pain 2018, 18, 99–107. [CrossRef] [PubMed]
43. Bellelli, G.; Morandi, A.; Davis, D.H.; Mazzola, P.; Turco, R.; Gentile, S.; Ryan, T.; Cash, H.; Guerini, F.; Torpilliesi, T.; et al.

Validation of the 4AT, a new instrument for rapid delirium screening: A study in 234 hospitalised older people. Age Ageing 2014,
43, 496–502, Erratum in Age Ageing 2015, 44, 175. [CrossRef]

44. Keenan, C.R.; Jain, S. Delirium. Med. Clin. N. Am. 2022, 106, 459–469. [CrossRef] [PubMed]
45. Salis, F.; Locci, G.; Mura, B.; Mandas, A. Anemia in Elderly Patients-The Impact of Hemoglobin Cut-Off Levels on Geriatric

Domains. Diagnostics 2023, 13, 191. [CrossRef]
46. Griffiths, R.; Babu, S.; Dixon, P.; Freeman, N.; Hurford, D.; Kelleher, E.; Moppett, I.; Ray, D.; Sahota, O.; Shields, M.; et al. Guideline

for the management of hip fractures 2020: Guideline by the Association of Anaesthetists. Anaesthesia 2021, 76, 225–237. [CrossRef]
[PubMed]

47. Van Heghe, A.; Mordant, G.; Dupont, J.; Dejaeger, M.; Laurent, M.R.; Gielen, E. Effects of Orthogeriatric Care Models on Outcomes
of Hip Fracture Patients: A Systematic Review and Meta-Analysis. Calcif. Tissue Int. 2022, 110, 162–184. [CrossRef]

48. Aletto, C.; Aicale, R.; Pezzuti, G.; Bruno, F.; Maffulli, N. Impact of an orthogeriatrician on length of stay of elderly patient with
hip fracture. Osteoporos. Int. 2020, 31, 2161–2166. [CrossRef]

49. Zhu, S.; Qian, W.; Jiang, C.; Ye, C.; Chen, X. Enhanced recovery after surgery for hip and knee arthroplasty: A systematic review
and meta-analysis. Postgrad Med. J. 2017, 93, 736–742. [CrossRef]

50. Gaffney, C.J.; Pelt, C.E.; Gililland, J.M.; Peters, C.L. Perioperative Pain Management in Hip and Knee Arthroplasty. Orthop. Clin.
N. Am. 2017, 48, 407–419. [CrossRef]

51. Yoo, J.; Lee, J.; Kim, S.; Kim, B.; Choi, H.; Song, D.; Kim, W.; Won, C. Length of hospital stay after hip fracture surgery and 1-year
mortality. Osteoporos. Int. 2019, 30, 145–153. [CrossRef] [PubMed]

52. Zarattini, G. Osteosynthesis and hip replacement in proximal femur fractures. Aging Clin. Exp. Res. 2013, 25 (Suppl. S1), S55–S58.
[CrossRef] [PubMed]

53. Masnoon, N.; Shakib, S.; Kalisch-Ellett, L.; Caughey, G.E. What is polypharmacy? A systematic review of definitions. BMC Geriatr.
2017, 17, 230. [CrossRef] [PubMed]

54. Turgeon, J.; Michaud, V.; Steffen, L. The Dangers of Polypharmacy in Elderly Patients. JAMA Intern. Med. 2017, 177, 1544.
[CrossRef]

55. Salis, F.; Palimodde, A.; Rundeddu, S.; Mandas, A. STOPP/START Anti-aggregation and Anticoagulation Alerts in Atrial
Fibrillation. Curr. Vasc. Pharmacol. 2023, 21, 1–6. [CrossRef]

https://doi.org/10.1097/00002281-199907000-00015
https://www.ncbi.nlm.nih.gov/pubmed/10411387
https://doi.org/10.1016/j.bone.2009.10.005
https://doi.org/10.1016/j.otsr.2022.103461
https://doi.org/10.1016/j.cger.2014.01.001
https://doi.org/10.2147/CIA.S10204
https://doi.org/10.1016/j.jhsa.2020.07.010
https://doi.org/10.1093/ageing/afac063
https://www.ncbi.nlm.nih.gov/pubmed/35305085
https://doi.org/10.1016/j.cger.2014.01.011
https://www.ncbi.nlm.nih.gov/pubmed/24721374
https://doi.org/10.1093/ageing/afu011
https://www.ncbi.nlm.nih.gov/pubmed/24556016
https://doi.org/10.1186/s40001-021-00556-0
https://doi.org/10.1111/j.1532-5415.1975.tb00927.x
https://doi.org/10.47176/mjiri.34.33
https://doi.org/10.1016/S0899-9007(98)00171-3
https://doi.org/10.1111/j.1532-5415.1995.tb06377.x
https://doi.org/10.1016/0022-3956(82)90033-4
https://www.ncbi.nlm.nih.gov/pubmed/7183759
https://doi.org/10.1515/sjpain-2018-0012
https://www.ncbi.nlm.nih.gov/pubmed/29794282
https://doi.org/10.1093/ageing/afu021
https://doi.org/10.1016/j.mcna.2021.12.003
https://www.ncbi.nlm.nih.gov/pubmed/35491066
https://doi.org/10.3390/diagnostics13020191
https://doi.org/10.1111/anae.15291
https://www.ncbi.nlm.nih.gov/pubmed/33289066
https://doi.org/10.1007/s00223-021-00913-5
https://doi.org/10.1007/s00198-020-05510-0
https://doi.org/10.1136/postgradmedj-2017-134991
https://doi.org/10.1016/j.ocl.2017.05.001
https://doi.org/10.1007/s00198-018-4747-7
https://www.ncbi.nlm.nih.gov/pubmed/30361752
https://doi.org/10.1007/s40520-013-0104-z
https://www.ncbi.nlm.nih.gov/pubmed/24046031
https://doi.org/10.1186/s12877-017-0621-2
https://www.ncbi.nlm.nih.gov/pubmed/29017448
https://doi.org/10.1001/jamainternmed.2017.4790
https://doi.org/10.2174/1570161121666230418163016


J. Pers. Med. 2023, 13, 1138 14 of 14

56. Yang, Y.; Zhao, X.; Gao, L.; Wang, Y.; Wang, J. Incidence and associated factors of delirium after orthopedic surgery in elderly
patients: A systematic review and meta-analysis. Aging Clin. Exp. Res. 2021, 33, 1493–1506. [CrossRef]

57. Bruce, A.J.; Ritchie, C.W.; Blizard, R.; Lai, R.; Raven, P. The incidence of delirium associated with orthopedic surgery: A meta-
analytic review. Int. Psychogeriatr. 2007, 19, 197–214. [CrossRef]

58. Wiedl, A.; Förch, S.; Fenwick, A.; Mayr, E. Incidence, Risk-Factors and Associated Mortality of Complications in Orthogeriatric
Co-Managed Inpatients. Geriatr. Orthop. Surg. Rehabil. 2021, 12, 2151459321998314. [CrossRef]

59. Frenkel Rutenberg, T.; Vintenberg, M.; Khamudis, A.; Rubin, T.; Rutenberg, R.; Bdeir, A.; Shemesh, S. Outcome of fragility hip
fractures in elderly patients: Does diabetes mellitus and its severity matter? Arch. Gerontol. Geriatr. 2021, 93, 104297. [CrossRef]

60. Härstedt, M.; Rogmark, C.; Sutton, R.; Melander, O.; Fedorowski, A. Polypharmacy and adverse outcomes after hip fracture
surgery. J. Orthop. Surg. Res. 2016, 11, 151. [CrossRef]

61. Handoll, H.H.; Cameron, I.D.; Mak, J.C.; Panagoda, C.E.; Finnegan, T.P. Multidisciplinary rehabilitation for older people with hip
fractures. Cochrane Database Syst. Rev. 2021, 11, CD007125. [CrossRef] [PubMed]

62. Naderi, N.; House, J.D. Recent Developments in Folate Nutrition. Adv. Food Nutr. Res. 2018, 83, 195–213. [CrossRef] [PubMed]
63. Yoshida, S.; Nakayama, Y.; Nakayama, J.; Chijiiwa, N.; Ogawa, T. Assessment of sarcopenia and malnutrition using estimated

GFR ratio (eGFRcys/eGFR) in hospitalised adult patients. Clin. Nutr. ESPEN 2022, 48, 456–463. [CrossRef]
64. Dyer, S.M.; Crotty, M.; Fairhall, N.; Magaziner, J.; Beaupre, L.A.; Cameron, I.D.; Sherrington, C.; Fragility Fracture Network (FFN)

Rehabilitation Research Special Interest Group. A critical review of the long-term disability outcomes following hip fracture.
BMC Geriatr. 2016, 16, 158. [CrossRef] [PubMed]

65. Fernandez, M.A.; Achten, J.; Parsons, N.; Griffin, X.L.; Png, M.E.; Gould, J.; McGibbon, A.; Costa, M.L.; WHiTE 5 Investigators.
Cemented or Uncemented Hemiarthroplasty for Intracapsular Hip Fracture. N. Engl. J. Med. 2022, 386, 521–530. [CrossRef]

66. Dakhil, S.; Thingstad, P.; Frihagen, F.; Johnsen, L.G.; Lydersen, S.; Skovlund, E.; Wyller, T.B.; Sletvold, O.; Saltvedt, I.; Watne, L.O.
Orthogeriatrics prevents functional decline in hip fracture patients: Report from two randomized controlled trials. BMC Geriatr.
2021, 21, 208. [CrossRef]

67. Hack, J.; Buecking, B.; Strauch, L.; Lenz, J.; Knauf, T.; Ruchholtz, S.; Oberkircher, L. Self-rated health status and activities of daily
living in the first 12 months after fragility fractures of the pelvis-a prospective study on 134 patients. Osteoporos. Int. 2022, 33,
161–168. [CrossRef]

68. Salis, F.; Mandas, A. Physical Performance and Falling Risk Are Associated with Five-Year Mortality in Older Adults: An Obser-
vational Cohort Study. Medicina 2023, 59, 964. [CrossRef]

69. Aspray, T.J.; Hill, T.R. Osteoporosis and the Ageing Skeleton. Subcell. Biochem. 2019, 91, 453–476. [CrossRef]

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those of the individual
author(s) and contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury to
people or property resulting from any ideas, methods, instructions or products referred to in the content.

https://doi.org/10.1007/s40520-020-01674-1
https://doi.org/10.1017/S104161020600425X
https://doi.org/10.1177/2151459321998314
https://doi.org/10.1016/j.archger.2020.104297
https://doi.org/10.1186/s13018-016-0486-7
https://doi.org/10.1002/14651858.CD007125.pub2
https://www.ncbi.nlm.nih.gov/pubmed/34766330
https://doi.org/10.1016/bs.afnr.2017.12.006
https://www.ncbi.nlm.nih.gov/pubmed/29477222
https://doi.org/10.1016/j.clnesp.2021.12.027
https://doi.org/10.1186/s12877-016-0332-0
https://www.ncbi.nlm.nih.gov/pubmed/27590604
https://doi.org/10.1056/NEJMoa2108337
https://doi.org/10.1186/s12877-021-02152-7
https://doi.org/10.1007/s00198-021-06104-0
https://doi.org/10.3390/medicina59050964
https://doi.org/10.1007/978-981-13-3681-2_16

	Background 
	Methods 
	Design of the Study 
	Inclusion Criteria 
	Exclusion Criteria 
	Assessment 
	Statistical Analysis 

	Results 
	Discussion 
	Conclusions 
	References

