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INTRODUCTION



>50% North Americans will undergo an intervention to: 

Age> 65 years. 

Specific risk measures in the geriatric area:

Good risk predictors

Screening of the physiological / cognitive reserve in older adults allows:  

Identifying vulnerable elders 

Proactive strategies for peri-operative management 

Reducing adverse postoperative outcomes and readmissions

Clin Interv Aging. 2014;10:13-27



Joly TA, Williams GR, Bushan S, Pergolotti M, Nyrop KA, Jones EL, Muss HB. Adjuvant treatment for older women with invasive breast cancer. 

Women Health (Lond). 2016;12(1):129-45. 

Fig. The Geriatric Oncology Iceberg: Unrecognized deficits in older adults with cancer.
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DIAGNOSIS

Specific tools

TREATMENT

Specific

Complementary

Decision making in surgical geriatric patients.

Patient profile?

Frailty?



8202 inpatients > 75 y
Non-elective hospitalization

LOS was predicted by
CFS ≥6: OR =1.55; 95%CI, 1.36-1.77; P < 0.001

Dementia: OR = 2.16; 95% CI, 1.79-2.61; P < 0.001

Delirium: OR = 3.31; 95% CI, 2.64- 4.15; P < 0.001. 

Mortality was predicted by 
CFS ≥6: OR = 2.29; 95% CI, 1.79-2.94; P < 0.001. 

Delayed discharge was predicted by 
CFS ≥6: OR = 1.46; 95% CI, 1.27-1.67; P < 0.001

Dementia : OR = 2.17; 95% CI, 1.80-2.62; P < 0.001

Delirium: OR = 2.29; 95% CI: 1.83-2.85; P < 0.001. 

Journal of Hospital Medicine 2017;12:83-89.

Institutionalization was predicted by 
CFS ≥6: OR = 2.56; 95% CI, 2.09-3.14; P < 0.001

Dementia : OR = 2.51; 95% CI, 2.0-3.14; P < 0.001

Delirium: OR 1.93; 95% CI, 1.46-2.56; P < 0.001. 

Readmission was predicted by 
Delirium: OR = 1.36; 95% CI, 1.09-1.71; P = 0.006.



J Intern Med. 2017 Mar;281(3):300-310.

Hip fractures associated with diminished quality of life and survival.

122 808 participants from eight cohorts in Europe and the USA 

Followed up for a mean of 12.6 years

Accumulating 4273 incident hip fractures and 27 999 deaths. 

Hip fracture was positively associated with increased all-cause mortality: 

https://www.ncbi.nlm.nih.gov/pubmed/?term=Excess+mortality+after+hip+fracture+in+elderly+persons+from+Europe+and+the+USA:+the+CHANCES+project


HISTORY



Dr. Bobby Irving

Geriatra (1920-2002)

Dr. Michael Devas

Cir. Ortopédico (1920-1999)



Osteoporos Int. 2015;26(10):2387-99.
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MEDICINE BASED EVIDENCE

Orthogeriatric Units: 

Utility in hip fractures.



MORTALITY:

In-hospital (RR 0,6 IC95% 0,43-0,84)

1-year mortality (RR 0,83 IC95% 0,74-0,94)

LOS: (SMD -0,25 IC95% -0,44-0,05)

Limi



1077 pacientes≥ 70 años 
Distancia mínima deambulación previa: 10 m. 



Comprehensive, interdisciplinary care shown  significantly improve:

Mobility

Activities of daily living

Quality of life

Care also includes:

Provision of venous thromboprophylaxis 

Antibiotic prophylaxis 

Evaluation for and treatment of osteoporosis.



Orthogeriatric comanagement: 

Better outcomes compared totraditional management. 

More cost effective than traditional care:

If case volume was more than 54 patients annually (range 41-68) 

Cost savings: More than 318 patients annually (range 238-390)

If staff  partially dedicated to a comanagement:

More cost effective than risk-stratified comanagement 

(incremental cost effectiveness of  USD 2300 per QUALY)



33,152 primary hip fracture patients  (PHF)

1,288 sustained a second hip fracture within 2 years 

(age and sex standardised proportion of 4.2%)

Orthogeriatric Units Impact

30-day mortality HR = 0.73 (95% CI: 0.65-0.82) 

1-year mortality HR = 0.81 (CI: 0.75-0.87)

No significant impact on time to second hip fracture (FLS).



Osteoporos Int. 2015 Oct;26(10):2387-99.



Surgical Delay

Death: OR 0,74; (95%CI 0,67 - 0,81; p<0.001) 

Pressure sores: OR 0.48; 95%CI 0,38 to 0.60; p<0.001)

35 studies

191.873 patients/34.448 died. 

PloS One. 2012;7(10):e46175.





CLINICAL MANAGEMENT

Orthogeriatric Units: 

Utility in hip fractures.



To describe the impact of patient demographics, injury-specific factors, and medical co-
morbidities on outcomes after hip fracture
Using the National Sample Program (NSP) of the National Trauma Data Bank (NTDB).

44,419 incidents of hip fracture.  The average age was 72.7. 
Sixty-two percent of the population was female and 80 % was white. 
The mortality rate was 4.5 % and 12.5 % sustained at least one complication. 
Seventeen percent of patients who sustained at least one complication died. 

Predictors of mortality 
Dialysis
Presenting in shock
Cardiac disease
Male sex
ISS

Predictors of Complications
Dialysis
Obesity
Cardiac disease,
Diabetes
Procedure delay of ≥2 days



J Am Geriatr Soc. 2017;65(7):1559-1565.

4 RCT: 973 patients. 

Orthogeriatric Units:  Reduction Delirium incidence RR = 0.81, 95%CI= 0.69–0.94. 

Post hoc analysis: Effect preserved in the team-based intervention but not the ward-based 

RR = 0.77, 95% CI = 0.61–0.98.



Medicine (Baltimore). 2017 ;96(26):e7361.

6 RCTs & 1 quasi-RCT = 1840 patients 

CGA: Reduction  perioperative delirium incidence: 

OR=0.71; 95% CI= 0.57–0.89; P=.003 

No differences in  delirium duration neither intensity

https://www.ncbi.nlm.nih.gov/pubmed/28658156


24 studies= 5.364 patients.

In-hospital delirium incidence  24%

Risk factors
Cognitive impairment OR= 3,21, 95 %CI 2,26–4,56

Morphine prescription OR 3,01; 95 % CI 1,30–6,94

Nursing home OR= 2,94; 95 % CI 1,65–5,23

Heart failure OR= 2,46; 95 % CI 1,72–3,53

Total hip arthroplasty OR 2,21; 95 % CI 1,16–4,22

Comorbidities OR 1,37; 95 % CI 1,12–1,68

Aging Clin Exp Res. 2017;29(2):115-126.

Total hip arthroplasty



Geriatr Nurs. 2017; 4572(17)30172-6.

https://www.ncbi.nlm.nih.gov/pubmed/?term=Can+we+reduce+morphine+use+in+elderly%2C+proximal+femoral+fracture+patients+using+a+fascia+iliac+block%3F




Anesthesiology. 2017 May 1. doi: 10.1097/ALN.0000000000001660.

34 estudios, 5,545 pacientes, delirium se asoció a mortalidad: 
Odds ratio = 4.12 [95% CI, 3.29 to 5.17]; I2 = 24.9%)



J Am Geriatr Soc. 2014;62(9):1640-8.

Prospective cohort study. 227 patients 78.0(SD 8.2) yo. 

Geriatric Depression Scale

Short Portable Mental Status Questionnaire

Confusion Assessment Method. 

30 (10.8%) depressive symptoms alone

88 (31.8%) delirium alone

60 (21.7%) overlap syndrome

99 (35.7%) neither condition.

Higher incidence of: 

Vision impairment (P = .02)

Longer time-to-surgery (P = .03), 

Lower cognitive function (P < .001)



Medicine (Baltimore). 2016;95(5):e2469.

Prospective cohort study1330 hip fracture patients

Anemia at 3 different time points: Admission

Postoperation

Discharge, were collected

Age, female sex, ASA score, and intertrochanteric fx associated with admission anemia. 

Surgical procedure, surgical duration, blood transfusion, blood loss during the operation, 

and drainage volume were major risk factors for postoperation anemia. 

Risk all-cause mortality higher anemia on admission (1.7, 95%CI: 1.2–2.4, P<0.01)



487 hip fracture patients consecutive hip fracture patients

Well-defined multimodal rehabilitation programme 

Uniform, liberal transfusion threshold. 

Hb was measured on each of the first three post-operative days

Anaemia defined as Hb <100 g/l. 

Functional mobility measured with Cumulated Ambulation Score (CAS).

A significant association between anaemia and the ability to walk independently before the 

correction of anaemia was present on each of the 3 days separately (p<0.05). A significant 

correlation was also found on each day between the functional score and the Hb level. 

Multivariate analysis  showed that anaemia at the time of the physiotherapy session was an 

independent risk factor for not being able to walk on the third post-operative day [OR 0.41 (0.14–

0.73) P = 0.002].





Seis ensayos clínicos (2722 participantes) 

Edad: Rango 81 - 87 años 

24% hombres

Comparación: 

Estrategia liberal Estrategia restrictiva
Hb> 10 g/dL Hb>8 g/dl

Síntomas anemia

Transfusión: 74% - 100% Transfusión: 11%-45%

No evidence of a difference in: 

Mortality, at 30 days post hip fracture surgery  (RR 0.92, 95%CI 0.67 to 1.26) 

Mortality  at 60 days post surgery (RR 1.08, 95% CI 0.80 to 1.44)

Low quality evidence of no difference in postoperative morbidity

Very low quality evidence of a lower risk of myocardial infarction in liberal group 

(RR 0.59, 95% CI 0.36 to 0.96). 

Cochrane Database Syst Rev. 2015 ;(4):CD009699.







Cochrane Database Syst Rev. 2015 15;(6):CD010569.

5 RCT= 316 patients.

Low quality evidence on rehabilitation efficacy  after hip fracture in these patients

Results

Nursing home after discharge: 

3-months : OR= 0,46 95%IC= 0,22-0,95

1-years: OR= 0,90, 95%IC =: 0,40 - 2,03

Delirium incidence: OR=0,73, 95%IC = 0,22- 2,38



9 RCTs 887 patients

Compared to control intervention for hip fracture

Home-based rehabilitation significantly improve: 

Mobility SMD 0.56; 95%CI 0.24–0.87; p = 0.006

Daily activity SMD 0.72; 95% CI 0.12–1.33; p = 0.02

Instrumental activity SMD 0.85; 95% CI 0.06–1.64; p = 0.03

Balance SMD 0.89; 95% CI 0.06–1.73; p = 0.04

Conclusion:  Home-based rehabilitation is recommended for hip fracture.





127 patients, 81.3 ( SD 4.8) years, 64.6% females 

43 (33.9%) with sarcopenia.

Patients with sarcopenia: Increased risk of incomplete functional recovery

OR 3.07, 95% CI 1.07–8.75 

69.2

58.9

80.5

90.9



10 RCTs = 986 patients ≥ 65 a. 

No changes in-hospital mortality  OR =1.02; 95% CI: 0.62-1.70; p=0.93. 

Improvements:

Total protein level SMD =1.56;95% CI: 1.06- 2.07; p<0.001.

Adverse events OR =0.49; 95% CI: 0.32- 0.73; p<0.001. 

Wound infection OR =0.17; 95% CI: 0.04- 0.79; p=0.02.

Respiratory infection OR =0.26;95% CI: 0.0- 0.94; p=0.04

Urinary tract infection  OR =0.22;95% CI: 0.05-0.90]; p=0.03.

Clin Interv Aging. 2015;10:849-58.

Liu M, Yang J, Yu X, Huang X, Vaidya S, Huang F, Xiang Z



Arch Orthop Trauma Surg. 2016;136(5):639-47

100 subjects (79.1 (SD 9.6) yo. 66% ♀

82% had surgery

37.8 % (n = 31) p-o. complications.

Frailty measured by:

MFC 

REFS 

Predicted early post-operative 

complications. (OR 3.42, p = 0.04)

At 6 months follow-up, 

REFS significantly predicted  BADL

OR 6.19, p = 0.01.



J Bone Joint Surg Am. 2017;99(14):e77

10 elements include attending to problems of :

Alimentation and nutrition

Polypharmacy

Gait

Advance care planning;

Reversible cognitive impairment

Social support

Cataracts or other impairments of vision

Osteoporosis

Referrals 

Safe environment after discharge.



Osteoporos Int. 2017; 28(3): 775–780. 

Risk of a second MOF:

Increased by 4% for each year of age 

(95% CI 1.02–1.06) 

41% higher for women than men 

(95% CI 1.25–1.59). 

Afer 1 year After 10 years

2.7 (CI 2.4– 3.0)      1.4 (CI 1.2–1.6)



FLS y OTG ¿Perfiles complementarios?

FLS & OTG: Complementary models?



Comorbidities and medications associated with:

Increased fracture risk ( two-thirds of patients visiting the FLS). 

Proportion of patients having a combination of BRR and FRR increased 

significantly with:

Age

BMI

Fracture severity. 

Systematic evaluation of these factors is important: 

Profound assessment of subsequent fracture risk in FLS care.





Questions opened
Analgesic, anesthetic and thromboembolic prophylaxis protocols 

Surgical and rehabilitation approach to patients with cognitive impairment 

Efficiency of rehabilitation programs  (Intermediate care)

Tarazona-Santabalbina FJ, Belenguer-Varea A, Rovira E, 

Cuesta-Peredo D. Clin Interv Aging. 2016;11:843-56.



Comparison of 2 cohorts of elective orthopaedic patients (pre-POPS vs POPS, N = 

54) showed: 

POPS group had: 
1.- Fewer post-operative medical complications including: 

Pneumonia (20% vs 4% [p = 0.008]) 

Delirium (19% vs 6% [p = 0.036])

2.- Improvements in areas multidisciplinary practice including: 

Pressure sores (19% vs 4% [p = 0.028])

Poor pain control (30% vs 2% [p<0.001]), 

Delayed mobilisation (28% vs 9% [p = 0.012]) 

Inappropriate catheter use (20% vs 7% [p = 0.046]). 

3.- Length of stay was reduced by 4.5 days. 

Fewer delayed discharges relating to medical complications 

(37% vs 13%) 

Waits for OT assessment or equipment (20% vs 4%).

A proactive multidisciplinary CGA service indicate that it is:

- A feasible approach to providing more efficient 

- Clinically effective care for older elective surgical patients

- With potential for wide NHS implementation.



COSTS

Orthogeriatric Units: 

Utility in hip fractures.



USA: 341.000 (95%CI 323.000–358.000) patients with hip fractures in 2008. 

90% were age >60 years. 

Ages 60–85 years, risk of fracture doubled for every 5- to 6-year increase in age. 

The hip fracture risk increased slowly after age 85 years. 

The overall trochanteric-to-cervical fracture ratio was nearly 2:1. 

Trochanteric fractures were twice as common as cervical fractures.



The economic impact of osteoporotic fractures is large and growing. 

To alleviate the public and private burden of osteoporosis related fractures:

Assessment of risk and reduction of individual risk is critical.



33 included studies

26 reported an estimated total medical cost and hospital resource use associated with 

osteoporotic fractures. 

In the year following a fracture, medical and hospitalization costs were: 

1.6–6.2 higher than pre-fracture costs 

2.2–3.5 times higher than those for matched controls. 

Hospitalization costs by osteoporotic fracture type: 

Hip fractures is the most expensive (unit cost range $US 8.358–32.195)

total costs were highest for the older population (≥65 years of age)



Incident fractures represented 66 % of cost

Long-term fracture care 29 % 

Pharmacological prevention 5 %. 

Previous and incident fractures accounted 1,180,000 quality-adjusted life years lost (2010)



A cohort (2003 – 2013) of 33.152 patients.  Mean age 83 years (SD 8.2) 

The mean censor adjusted hospital costs after index hip fracture were:

1-year £14,163 (95 %CI) £14,008 to £14, 317) 

2-year £16,302 (95% CI £16,097 to £16,515).

Main predictors of 1-year hospital costs:

Second hip fracture

Non-hip fractures  with hospitalisation 

Hip fracture-related complications. 



Estudio de costes

PD of Cardiac Insufficiency

€ 7.500,0

€ 8.000,0

€ 8.500,0

€ 9.000,0

€ 9.500,0

€ 10.000,0

€ 10.500,0

Yes ( 6.6% ) No ( 93.4% )

P=<0,001

€
1
0
,3

1
3
.0

 

(S
D

: 
3
,6

7
8
.6

)

€
8
,6

4
2
.6

(S
D

: 
1
,6

1
1
.3

)
PD of Kidney Disease

€ 7.500,0

€ 8.000,0

€ 8.500,0

€ 9.000,0

€ 9.500,0

€ 10.000,0

€ 10.500,0

Yes ( 11.4% ) No ( 88.6% )

P=0,001

€
9
,5

4
8
.9

 

(S
D

: 
2
,2

3
9
.8

)

€
8
,6

4
9
.6

 

(S
D

: 
1
,7

8
5
.8

)

PD of Ischemic Cardiopathy

€ 7.500,0

€ 8.000,0

€ 8.500,0

€ 9.000,0

€ 9.500,0

€ 10.000,0

€ 10.500,0

Yes ( 6.9% ) No ( 93.1% )

P=0,069

€
9
,0

6
5
.1

(S
D

: 
1
,3

5
8
.0

)

€
8
,7

2
8
.7

(S
D

: 
1
,8

9
5
.1

)

PD of Cerebrovascular Disease

€ 7.500,0

€ 8.000,0

€ 8.500,0

€ 9.000,0

€ 9.500,0

€ 10.000,0

€ 10.500,0

Yes ( 1,8% ) No ( 98,2% )

P=0,123

€
9
,7

5
5
.3

(S
D

: 
3
,4

8
3
.1

)

€
8
,7

3
2
.2

(S
D

: 
1
,8

1
7
.1

)

PD of Diabetes

€ 7.500,0

€ 8.000,0

€ 8.500,0

€ 9.000,0

€ 9.500,0

€ 10.000,0

€ 10.500,0

Yes ( 27,5% ) No ( 72,5% )

P=0,260

€
8
,8

3
8
,2

(S
D

: 
2
,0

7
7
,2

)

€
8
,7

1
9
,9

(S
D

: 
1
,5

7
0
,7

)

PD of Chronic Obstructive Pulmonary Disease

€ 7.500,0

€ 8.000,0

€ 8.500,0

€ 9.000,0

€ 9.500,0

€ 10.000,0

€ 10.500,0

Yes ( 11.8% ) No ( 88.2% )

P=0,003

€
9
,2

3
1
.4

 

(S
D

: 
2
,3

6
0
.9

)

€
8
,6

8
7
.7

 

(S
D

: 
1
,7

7
8
.5

)
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Average cost per patient  (€8,752.1)  HULR 2012-2016
Very close to other detailed analysis of HF acute costs: 

Germany (€8,853)
Europe €2,000 to €25,000
Asia $774-14,198.
US $7,788-31,310 .
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RESULTADOS Y 

DISCUSIÓN
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Resultados: Análisis bivariante

€1.493,4 €2.651,5 €3.481,5

€731,8 €408,5 €149,9





What factors contribute to increased length of stay and increased costs? 

660 patients ≥60 yo with hip fractures. January 2000 and December 31, 2009.

No correlation existed between: body mass index or specific comorbidities and LOS. 

ASA classification was a predictor.

Each ASA increase of 1, average LOS increased 2.053 days (P , 0.001). 

Given total daily cost to the hospital for these patients was $4530

Each increase in ASA classification translate to an increase of $9300.



32,440 patients ≥55 yo. Discharge data from the 2007 Nationwide Inpatient Sample. 
Impact of comorbidities on hospitalization costs and length of stay.
Comorbidities mean: 3. Only 4.9% of patients presented without comorbidities.
Average estimated cost by patient was $13,805. 
The comorbidity with the largest increased hospitalization cost was: 

Weight loss or malnutrition
Pulmonary circulation disorders. 
Most other comorbidities significantly increased the cost of hospitalization. 

Compared with internal fixation of the hip fracture
Hip arthroplasty increased hospitalization costs significantly.







Higher costs and LOS:
Older patients 
More deprived areas
Specific co-morbidities 
Develop pressure ulcers, 
Transferred hospitals 
Readmitted within 28 days. 

Costs are also higher for: 
CT scan 
Cemented arthroscopy. 
Costs and LOS were lower:
Admitted 24h emergency
Receiving surgery the 
day of admission
Discharged to their own homes.

Analyse the variation in LOS and costs across the acute care pathway for hip fracture.
60,000 hip fracture patients. Control for socio-economic characteristics, type of fracture and 
intervention, co-morbidities, discharge destination of patients, quality indicatorsand social care
characteristics.



OUR RESULTS

Orthogeriatric Units: 

Utility in hip fractures.





Mortality

1-year mortality

Age

Cognitive

Impairment

Gender♂

Heart

failure

Barthel





Age

Cognitive

Barthel

Walking recovery

6-month after hospital discharge



Presented by:
David Cuesta Peredo

Ph D work

Estudio de la Mejora de la Calidad Asistencial en 
el Proceso Hospitalario de Fractura de Cadera: 

Estimación indirecta de los costes producidos por 
los efectos adversos.

Ph D tutors:
Dr. D. Francisco Javier Arteaga Moreno

Dr. D. Francisco José Tarazona Santabalbina
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SURVIVAL RESULTADOS Y 

DISCUSIÓN

Límite inferior Límite superior

24 326,332 314,917 337,747

36 304,245 287,897 320,593

48 324,774 307,878 341,67

72 305,425 288,254 322,596

más de 72 294,001 272,444 315,558

Global 312,592 305,406 319,778

0
,0

2
6

TipoDemoraIQ

Estimación
Intervalo de confianza de 95 %

Sig.
Límite inferior Límite superior

I-II 312,799 304,543 321,054

III-IV 269,807 227,45 312,163

Global 310,457 302,289 318,624

0
,0

0
5

ASADicotómica

Estimación
Intervalo de confianza de 95 %

Sig.

Surgical delay ASA Score



Resultados: Regresión logística multivariante

EA_InfQuir

nPOA_Coste 

AP_EPOC

1,85

AP_DIAB

1,87

EA_InfResp

25,8

EA_Cardiaco
17,05

EA_RESP
18,7

EA_Anemia

AP_EPOC 3,81

EA_DIG

6,94
EA_ITU

2,68EA_Delirium

AP_DIAB

AP_ICC

33,9

4,69

7,12

AP_ACV 5,28

AP_CISQ
2,75

2,22

2,01

AP_RENAL

2,07

25,9

2,71

AP_Barthel 0,94

0,98

0,99

0,98

RESULTADOS Y 

DISCUSIÓN
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