@ ) CLINICS

Predictors of hip fracture mortality at a general
hospital in South Brazil: an unacceptable surgical
delay
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OBJECTIVE: Hip fractures have been associated with increased mortality in the elderly. Several risk factors such
as the time between the insult and the surgical repair have been associated with hip fracture mortality.
Nevertheless, the risk of delayed surgical repair remains controversial. Few studies have examined this issue in
Brazil. The aim of this study was to study the risk factors for death one year after hip fracture and in-hospital
stay at a tertiary hospital in South Brazil.

METHODS: A prospective cohort study was carried out from April 2005 to April 2011 at a tertiary university
hospital at Santa Maria, Brazil. Subjects admitted for hip fracture who were 65 years of age or older were
followed for one year. Information about fracture type, age, gender, clinical comorbidities, time to surgery,
discharge, and American Society of Anesthesiologists score were recorded. Death was evaluated during the
hospital stay and at one year.

RESULTS: Four hundred and eighteen subjects were included in the final analysis. Of these, 4.3% died in-
hospital and 15.3% were dead at one year. Time to surgery, American Society of Anesthesiologists score,
Ischemic Heart Disease, and in-hospital stay were associated with death at one year in the univariate analysis.
The American Society of Anesthesiologists score and time to surgery were one-year mortality predictors in the
final regression model. In-hospital death was associated with American Society of Anesthesiologists score and
age.

CONCLUSION: Time to surgery is worryingly high at the South Brazil tertiary public health center studied here.
Surgical delay is a risk factor that has the potential to be modified to improve mortality.
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H INTRODUCTION of Anesthesiologists) score (10,12,13,16-19), comorbidities
(20), and increased age (13,14,16,19,21). Furthermore, the
ke ! time between the insult and surgical repair has been
injuries in the elderly. Moreover, the prevalence of this associated with high mortality rates among hip fracture
injury is increasing as the population ages. Hip fractures  gyhjects (22,23). Nevertheless, surgical delay has not been
have been associated with increased mortality (1-9), and determined as a risk factor for death by others (12,19,24).

several risk factors are associated with elevated rates of this Although the risk factors for death after a hip fracture
injury, such as male gender (10-15), ASA (American Society have been studied worldwide, this issue has scarcely been
addressed in South America (16,20,21). Brazilian subjects
might not have the same risk factors after a hip fracture as
people who live in other countries. Although ASA score and

Hip fracture is one of the most common and serious
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retrospective Brazilian cohort (21). However, few studies
evaluated the ability of the Brazilian health system to provide
care for the elderly population. Time to surgery after hip
fracture could be a useful tool to evaluate the ability of the
system. Our hypothesis is that Brazilian people might share
some but not all of the risk factors for death with the global
population. To the best of our knowledge, this is the first
prospective cohort study evaluating predictive factors for
death in elderly subjects with hip fracture in South Brazil. The
aim of this study was to access the risk factors for death
within one year and during a hospital stay in people 65 years
of age or older who had been admitted to a tertiary hospital in
South Brazil after a hip fracture.

B METHODS

A prospective cohort study was carried out at the
University Hospital, Federal University of Santa Maria,
Santa Maria (Parallel 37° South), Brazil. The research was
approved by the University Ethics Committee (CAAE
number 0151.0.243.000-08) and followed the ethical guide-
lines of the 1975 Declaration of Helsinki. All patients
admitted for hip fracture who were 65 years of age or older
and who had a surgical procedure to correct a hip fracture
performed during an in-hospital stay were eligible for the
study. Subjects were recruited from April 2005 to April 2011
and followed from April 2005 to April 2012. Data from 544
participants were screened; however, 94 subjects did not
have their hip surgically repaired. Therefore, 450 patients
were included in the present study.

Information about fracture type, date of birth, age, gender,
clinical comorbidities (Systemic Arterial Hypertension,
Ischemic Heart Disease, Diabetes, Stroke, Asthma, Chronic
Obstructive Pulmonary Disease, and Chronic Renal Failure),
date and type of surgery, discharge and in-hospital death,
and patient health status [evaluated using the ASA
(American Society of Anesthesiologists) score (25)] were
recorded during hospital admission. Patient health status was
grouped according to ASA score into one of two groups:
Group one, ASA I (normal, healthy patients) and ASA II
(patients with mild systemic diseases); and Group two, ASA
III (patients with severe systemic diseases), ASA IV (patients
with severe systemic disease that was a constant threat to
their life), and ASA V (moribund patients who were not
expected to live without an operation).

All subjects admitted for hip fracture had an appointment
scheduled for one year after the surgery as a routine
procedure at the Santa Maria University Hospital. For this
study, all subjects who missed their appointment were
contacted by mail (telegram) and by telephone call to their
home address. Subjects who did not answer the mail or
telephone contact were considered lost to the study.

Statistical analysis

The outcome variables were death at one year and death
during the hospital stay. A univariate analysis was per-
formed using Cox’s proportional hazard regression for the
one-year outcome and using logistic regression models for
the in-hospital death. All variables with a p-value<0.10
were included in a Cox’s proportional hazard regression
model or in a logistic regression model, respectively. The
best models were selected based on the likelihood ratio.
Kaplan-Meier survival analyses and graphs were generated,
and a Log Rank (Mantel-Cox) test was performed to
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evaluate possible differences among groups regarding
survival time. An ANOVA test was used to verify age
differences between genders and fracture types and to
assess differences in time to surgery between genders and
ASA groups. Differences were considered significant when
the two-tailed p-value was <0.05. Statistical analysis was
performed using the SPSS statistics package (SPSS Inc., IBM
Corporation, Armonk, New York) for Windows version 18.0.

Bl RESULTS

Of the 450 patients included in this study, 7.1% (n=32)
were lost to follow up; therefore, 418 subjects were included
in the final analysis. Of these, 4.3% (18) died during
hospitalization, and 15.3% (64) died at one year. The mean
age at the time of fracture was 79.82+7.26 years (mean +
standard deviation), range 65-97, [80 (IQR 75-85)] [median
(interquartile range)]. The characteristics of this population
are displayed in Table 1.

There were considerably more women than men in our
cohort, and the mean age of the cohort was 80+ 7 years, [81
(IQR 75-85)] for women and 78 +7 years, [78 (IQR 74-83)] for
men (p=0.006). The mean time from hospital admission to
surgery was 7.1+5.4 days [6 (IQR 3-9)], and no differences
were observed in time to surgery between ASA groups
(p=0.065) and gender groups (p=0.505); however, signifi-
cant differences were observed between the presence or
absence of comorbidities and between fracture types (data
not shown). The most common surgery was trochanteric
surgery using Dynamic Hip Screw (DHS) 162 (38.8%),
followed by Hemiarthroplasty 128 (30.6%), transtrochan-
teric using Proximal Femoral Nail (PFN) 61 (14.6%), Total
Hip Arthroplasty (THA) 25 (6%), and other types of surgery
42 (10%). Subjects who had transtrochanteric fracture were
older (81+7 years) [(mean + SD) years]) than subjects who
had femoral neck (79 +7 years) and subtrochanteric (77 +8
years) fractures, p=0.005.

The crude Hazard Ratio (HR) of one-year mortality
measured using Cox’s regression analyses is shown in
Table 3. Time to surgery, ASA score, ischemic heart disease,
and in-hospital stay were statistically significant, as found
using univariate Cox’s analysis. The predictors of one-year
mortality that remained in the final Cox’s proportional
hazard regression model were ASA scores (HR: 1.938) and
time to surgery (HR 1.051). Time to surgery had a significant
relationship with one-year mortality. Additionally, ASA
was a strong predictor of death in this cohort (Table 2).

Survival was analyzed using Kaplan-Meier curves, yield-
ing an overall survival of 330.3+4.6 SE (Standard Error)
(84.67%) days. A Log Rank (Mantel — Cox) test showed
significant differences in survival between ASA groups one
and two in these patients (Figure 1) and between patients
with and without ischemic heart disease [p=0.008 and %>
(chi-square) =7.077]. No other significant differences were
observed in the survival time between fracture type groups
(p=0.384), gender groups (p=0.076), and the presence or
absence of other comorbidities (p=0.224).

The final model for in-hospital mortality and the
corresponding odds ratio (OR) analyzed using Logistic
Regression are shown in Table 3. Patients in ASA group two
(ASA III- V) were six times more likely to die during the
hospital stay (OR: 4.668). Additionally, each year of age
older than 65 increased the probability of death occurring
during the hospital stay by approximately 8% (OR 1.079).
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Table 1 - Population characteristics.
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Characteristic Value
Mean (SD) Age (yr) 79.82 (7.26)
Gender (n, %)
Male 100 (23.9)
Female 318 (76.1)
ASA (n,%)
Group One (ASA | - 1I) 215 (51.4)
Group Two (ASA Il - V) 203 (48.6)

Time to Surgery [days] [mean (SD), median (IQR)]
Intrahospital Stay [days] [mean (SD), median (IQR)]
Methods of Surgery (n, %)
Total Hip Arthroplasty (THA)
Hemiarthroplasty
Transtrochanteric Surgery With Dynamic Hip Screw (DHS)
Transtrochanteric Surgery with Proximal Femoral Nail (PFN)
Other
Fracture Type (n, %)
Neck Fracture
Transtrochanteric Fracture
Subtrochanteric Fracture
Comorbidity (n, %)
Yes
No
Comorbidity (n, %)
Systemic Arterial Hypertension
Ischemic Heart Disease
Diabetes
Ischemic Cerebrovascular Accident
Others *

7.1 (5.4), 6 (3-9)
12.2 (11.5), 10 (6-14)

25 (6)
128 (30.6)
162 (38.8)
61 (14.6)

42 (10)

162 (38.8)
237 (56.7)
19 (4.5)

366 (87.6)
52 (12.4)

263 (62.9)
81 (19.4)
50 (12)
30(7.2)
67 (16)

*= Asthma, Chronic Obstructive Pulmonary Disease, and Chronic Renal Failure.

H DISCUSSION

Time to surgery was associated with one-year morta-
lity but not with in-hospital mortality in our study.
Furthermore, for every day that the surgery was delayed,
the one-year survival was shortened by nine days. An ASA
score greater than two increased the odds of in-hospital
death by six times and decreased the one-year survival rate
by almost 50%.

The association between time to surgery and increased
mortality has been debated since the mid-1990s (12,23,26).
Most of the early studies were audits or retrospective or
cross-sectional studies (10,14,16,20,23,27-29). Orosz et al.
carried out a prospective cohort study at four hospitals at
New York City in the U.S. and followed individuals aged 50
years or older with hip fracture for a maximum period of
six months. No association was found between surgical
delay and mortality in this study. Their result can be
explained by the population studied (50 years and above,
not just the elderly) and the short follow-up time. Another
factor was that the mean time between fracture and surgery
in the group that was classified as surgical delay was 40.6
hours. Simunovic et al. found in a systematic review
published in October 2010 that surgical delay is a risk
factor for mortality; however, this effect was not as large as
expected, especially when the factors were adjusted. Most of
the studies included in the review used a cutoff in the
follow-up time that defined a delay to surgery of 24 hours,
possibly explaining their findings. Another explanation for
the poor association found in this review may be the fact
that several studies included only one type of hip fracture
(only neck fracture or only transtrochanteric fracture), and
many of these studies had a follow-up time of less than one
year. Furthermore, in the studies that found an effect of
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surgical delay on hip fracture mortality, the association was
found for a delay of at least three to four days (22,23). In our
study, the mean time between hip fracture and surgery was
seven days. We consider this delay to surgery unacceptably
high.

ASA grade has consistently been determined to be a
risk factor for mortality (10,12,13,16-19). In our study, the
presence or absence of comorbidities or the presence of a
specific disease (systemic arterial hypertension, ischemic
heart disease, diabetes, and stroke) were not found to be
risk factors for death, unlike ASA. In our opinion, ASA
grade is the best predictor of mortality because it evaluates
not only comorbidity but also the functional status of the
patient.

No association was found between gender, type of
surgery, and mortality in our study. It is possible that the
Brazilian population presents different risk factors for death
after a hip fracture. Even so, most of the studies that found
such associations did not adjust their models for co-
morbidities or ASA and time to surgery (34-37).

During the past 20 years, the Unified Health System (SUS)
has increased access to healthcare for our population and
has invested in the expansion of human resources and
technology (38), creating health programs that have
improved specific sectors of public health (39). However,
these efforts have proven insufficient because SUS remains
under-financed. The secondary care which was responsible
for these kind of assistance (perform surgery in hip fracture)
is neglected, and it has a little regulation in support of high-
cost procedures (38,40). Additionally, no specific public
healthcare policy addressing the elderly exists. Although
the Statute of the Elderly was created in 2003, senior citizens
wait long periods for hospitalization. When fractured,
elderly people often remain in the hallways of our
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Table 2 - One-year mortality predictors.
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Covariates Crude HR (95% ClI) Crude p-value Adjusted HR (95% Cl) Adjusted p-value
Age 1.029 (0.994 - 1.065) 0.105 Refuted Refuted
Gender

Female Reference

Male 1.596 (0.947 - 2.689) 0.079 Refuted Refuted
Time to Surgery 1.054 (1.018 - 1.092) 0.003 1.051 (1.014 - 1.089) 0.007
ASA Grade

Group One Reference

Group Two 2.024 (1.215 - 3.374) 0.007 1.938 (1.161 - 3.233) 0.011
Comorbidity (Yes/No) 0.971 (0.921 - 1.024) 0.273 Refuted Refuted
Comorbidity

Systemic Arterial Hypertension 1.319 (0.778 - 2.238) 0.304 Refuted Refuted

Ischemic Heart Disease 2.019 (1.19 - 3.426) 0.009 Refuted Refuted

Diabetes 1.594 (0.833 - 3.052) 0.159 Refuted Refuted

Ischemic Stroke 1.599 (0.729 - 3.505) 0.241 Refuted Refuted

Others * 0.527 (0.277 - 1.222) 0.135 Refuted Refuted
Intrahospital Stay 1.014 (1.003 - 1.024) 0.009 Refuted Refuted
Fracture Type

Trochanteric Reference Refuted Refuted

Neck 0.533 (0.209 - 1.362) 0.189 Refuted Refuted

Subtrochanteric 0.527 (0.201 - 1.382) 0.193 Refuted Refuted

Cl = Confidence Interval HR = Hazard Ratio.

* = Asthma, Chronic Obstructive Pulmonary Disease, and Chronic Renal Failure.

Brazilian public hospitals. One of the reasons for this is that
the emergency services are overcrowded due to the lack of a
government policy for elderly healthcare. These factors
contributed to the increased time to surgery observed in our
study.

Our study has some limitations due to the nature of the
data collection and design. Comorbidities were evaluated as
present or absent and for a few specific diseases. We did
not evaluate other acute disorders, such as heart failure,
coronary disease, hemorrhagic stroke, malnutrition, and
acute diseases; in addition, we did not evaluate the
cognitive status of the subjects. Although we used a
single-center study, it is highly representative of the region
because it is the reference center for two million people.

Table 3 - In-hospital mortality predictors.

Our study has several other strengths. To the best of our
knowledge, this is the first prospective cohort to evaluate
risk factors for in-hospital and one-year mortality in South
Brazil and the first study to present important data
concerning surgical delay in Brazil. Moreover, we per-
formed an attentive follow-up, including clinical appoint-
ment and telephone-mail contact, which minimized lost
follow-up bias.

In conclusion, surgical delay and ASA score are risk
factors for one-year mortality in our cohort. Time to surgery
was worryingly high in our study. Although it is not clear
whether improving the clinical condition of patients and
decreasing time to surgery would have a positive effect on
the survival of these subjects, efforts should be made to

Crude p- Adjusted

Covariates Crude OR (95% ClI) value Adjusted OR (95% Cl) p-value
Gender

Female Reference

Male 0.905 (0.291 - 2.814) 0.863 Refuted Refuted
Age 1.096 (1.022 - 1.175) 0.010 1.079 (1.005 - 1.159) 0.035
Time to Surgery 1.034 (0.959 - 1.115) 0.379 Refuted Refuted
ASA Grade

Group One Reference

Group Two 5.638 (1.607 - 19.779) 0.007 4.668 (1.313 - 16.597) 0.017
Comorbidity (Yes/No) 2.484 (0.324 - 19.069) 0.382 Refuted Refuted
Comorbidity

Systemic Arterial Hypertension 1.187 (0.436 - 3.230) 0.737 Refuted Refuted

Ischemic Heart Disease 2.167 (0.788 - 5.959) 0.134 Refuted Refuted

Diabetes 2.199 (0.694 - 6.964) 0.180 Refuted Refuted

Ischemic Cerebrovascular Accident 1.661 (0.363 - 7.588) 0.513 Refuted Refuted

Others * 0.644 (0.145 - 2.869) 0.564 Refuted Refuted
Intrahospital Stay 1.022 (0.999 - 1.045) 0.059 Refuted Refuted
Fracture Type

Trochanteric Reference Refuted Refuted

Neck 1.045 (0.129 - 8.445) 0.967 Refuted Refuted

Subtrochanteric 0.456 (0.048 - 4.302) 0.493 Refuted Refuted

Cl= Confidence Interval OR = Odds Ratio.

*= Asthma, Chronic Obstructive Pulmonary Disease and Chronic Renal Failure.
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Figure 1 - Left side: Survival function of the study subjects stratified according to ASA score. The Log Rank (Mantel-Cox) test
demonstrates a significance of p=0.006 and a y? (chi-square) of 7.643 between ASA groups. Group one: 342.94+5.20 SE days (89.3%)
and Group two 316.8347.66 SE days (79.75%). Right side: Hazard function of the study subject patients stratified according to ASA
score. Group one 11.31% and Group two 22.62% risk of death in one year.

improve these variables. More studies are needed to
evaluate whether programs that decrease time to surgery
and ameliorate the clinical status of the patient would affect
mortality after hip fracture.

B AUTHOR CONTRIBUTIONS

Ribeiro TA, Premaor MO, Larangeira JA, and Monticielo OA conceived
the design. Ribeiro TA, Brito LG, Luft M, and Guterres LW performed
the data collection. Ribeiro TA and Premaor MO analyzed the data.
Ribeiro TA, Premaor MO, Larangeira JA, Brito LG, Luft M, Guterres
LW, and Monticiclo OA interpreted the data and prepared the
manuscript. All authors contributed to the writing of the manuscript.

B REFERENCES

1. Cooper C. The crippling consequences of fractures and their impact on
quality of life. Am J Med. 1997;103(2A):12S-7S; discussion 7S-9S.

2. Lu-Yao GL, Baron JA, Barrett JA, Fisher ES. Treatment and survival
among elderly Americans with hip fractures: a population-based study.
Am ] Public Health. 1994;84(8):1287-91.

3. Sakaki MH, Oliveira AR, Coelho FF, Leme LEG, Suzuki I, Amatuzzi MM.
Estudo da mortalidade na fratura do fémur proximal em idosos. Acta
Ortopédica Brasileira. 2004;12(4):242-9.

4. Kenzora JE, McCarthy RE, Lowell JD, Sledge CB. Hip fracture mortality.
Relation to age, treatment, preoperative illness, time of surgery, and
complications. Clin Orthop Relat Res. 1984(186):45-56.

5. Kannus P, Parkkari J, Sievanen H, Heinonen A, Vuori I, Jarvinen M.
Epidemiology of hip fractures. Bone. 1996;18(1 Suppl):575-63S, http://
dx.doi.org/10.1016/8756-3282(95)00381-9.

6. Schurch MA, Rizzoli R, Mermillod B, Vasey H, Michel JP, Bonjour JP.
A prospective study on socioeconomic aspects of fracture of the proximal
femur. ] Bone Miner Res. 1996;11(12):1935-42.

7. Cummings SR, Melton LJ. Epidemiology and outcomes of osteoporotic
fractures. Lancet. 2002;359(9319):1761-7, http://dx.doi.org/10.1016/
50140-6736(02)08657-9.

8. Johnell O, Kanis JA, Oden A, Sernbo I, Redlund-Johnell I, Petterson C,
et al. Mortality after osteoporotic fractures. Osteoporos Int. 2004;15(1):38-
42, http://dx.doi.org/10.1007/s00198-003-1490-4.

9. Cunha U, Veado MAC. Fratura da extremidade proximal do fémur em
idosos: independéncia funcional e mortalidade em um ano. Revista
Brasileira de Ortopedia. 2006;41(6):195-9.

10. Endo Y, Aharonoff GB, Zuckerman JD, Egol KA, Koval K]. Gender
differences in patients with hip fracture: a greater risk of morbidity and

257

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

mortality in men. J Orthop Trauma. 2005;19(1):29-35, http://dx.doi.org/
10.1097/00005131-200501000-00006.

Radcliff TA, Henderson WG, Stoner TJ, Khuri SF, Dohm M, Hutt E.
Patient risk factors, operative care, and outcomes among older
community-dwelling male veterans with hip fracture. ] Bone Joint Surg
Am. 2008;90(1):34-42, http:/ /dx.doi.org/10.2106/]JBJS.G.00065.
Zuckerman JD, Skovron ML, Koval KJ, Aharonoff G, Frankel VH.
Postoperative complications and mortality associated with operative
delay in older patients who have a fracture of the hip. J Bone Joint Surg
Am. 1995;77(10):1551-6.

Soderqvist A, Ekstrom W, Ponzer S, Pettersson H, Cederholm T, Dalen
N, et al. Prediction of mortality in elderly patients with hip fractures:
a two-year prospective study of 1,944 patients. Gerontology. 2009;
55(5):496-504, http:/ /dx.doi.org/10.1159/000230587.
Tarazona-Santabalbina FJ, Belenguer-Varea A, Rovira-Daudi E, Salcedo-
Mahiques E, Cuesta-Peredo D, Domenech-Pascual JR, et al. Early
interdisciplinary hospital intervention for elderly patients with hip
fractures: functional outcome and mortality. Clinics. 2012;67(6):547-56,
http://dx.doi.org/10.6061/clinics /2012(06)02.

Lin WP, Wen (], Jiang CC, Hou SM, Chen CY, Lin J. Risk factors for
hip fracture sites and mortality in older adults. J Trauma. 2011;71
(1):191-7.

Guerra MTE, Thober TA, Bigolin AV, de Souza MP, Echeveste S. Fratura
do quadril: avaliacio pds operatéria do resultado clinico e funcional.
Revista Brasileira de Ortopedia. 2010;45(6):577-82, http://dx.doi.org/10.
1590/50102-36162010000600012.

Elliott J, Beringer T, Kee F, Marsh D, Willis C, Stevenson M. Predicting
survival after treatment for fracture of the proximal femur and the effect
of delays to surgery. ] Clin Epidemiol. 2003;56(8):788-95, http://dx.doi.
org/10.1016/50895-4356(03)00129-X.

Rae HC, Harris IA, McEvoy L, Todorova T. Delay to surgery and
mortality after hip fracture. ANZ J Surg. 2007;77(10):889-91.

Smektala R, Endres HG, Dasch B, Maier C, Trampisch HJ, Bonnaire F,
et al. The effect of time-to-surgery on outcome in elderly patients with
proximal femoral fractures. BMC Musculoskelet Disord. 2008;9:171,
http://dx.doi.org/10.1186/1471-2474-9-171.

Arliani GG, Astur DAC, Linhares GK, Balbachevsky D, Fernandes HJA,
dos Reis FB. Correlagdo entre tempo para tratamento cirtrgico e
mortalidade em pacientes idosos com fratura da extremidade proximal
do fémur. Revista Brasileira de Ortopedia. 2011;46(2):189-94, http://dx.
doi.org/10.1590/50102-36162011000200013.

Souza RCd, Pinheiro RS, Coeli CM, Jr. KRAC, Torres TZGd. Aplicacao de
medidas de ajuste de risco para mortalidade apds fratura proximal de
fémur. Revista de Satde Publica. 2007;41(4):625-31.

Moran CG, Wenn RT, Sikand M, Taylor AM. Early mortality after hip
fracture: is delay before surgery important? ] Bone Joint Surg Am.
2005;87(3):483-9.



Prospective cohort study in hip fracture
Ribeiro TA et al.

23.

24.

25.

26.

27.

28.

29.

30.

31.

Beringer TR, Crawford VL, Brown JG. Audit of surgical delay in
relationship to outcome after proximal femoral fracture. Ulster Med ]J.
1996;65(1):32-8.

Orosz GM, Magaziner ], Hannan EL, Morrison RS, Koval K, Gilbert M,
et al. Association of timing of surgery for hip fracture and patient
outcomes. JAMA. 2004;291(14):1738-43, http:/ /dx.doi.org/10.1001/jama.
291.14.1738.

Owens WD, Felts JA, Spitznagel EL, Jr. ASA physical status classifica-
tions: a study of consistency of ratings. Anesthesiology. 1978;49(4):239-
43, http://dx.doi.org/10.1097/00000542-197810000-00003.

Davie IT, MacRae WR, Malcolm-Smith NA. Anesthesia for the fractured
hip: a survey of 200 cases. Anesth Analg. 1970;49(1):165-70.

Vidal EI, Moreira-Filho DC, Coeli CM, Camargo KR, Jr., Fukushima FB,
Blais R. Hip fracture in the elderly: does counting time from fracture to
surgery or from hospital admission to surgery matter when studying in-
hospital mortality? Osteoporos Int. 2009;20(5):723-9, http://dx.doi.org/
10.1007/s00198-008-0757-1.

Grimes JP, Gregory PM, Noveck H, Butler MS, Carson JL. The effects of
time-to-surgery on mortality and morbidity in patients following hip
fracture. Am ] Med. 2002;112(9):702-9.

Majumdar SR, Beaupre LA, Johnston DW, Dick DA, Cinats JG, Jiang HX.
Lack of association between mortality and timing of surgical fixation in
elderly patients with hip fracture: results of a retrospective population-
based cohort study. Med Care. 2006;44(6):552-9, http://dx.doi.org/10.
1097/01.m1r.0000215812.13720.2e.

Vidan MT, Sanchez E, Gracia Y, Maranon E, Vaquero J, Serra JA. Causes
and effects of surgical delay in patients with hip fracture: a cohort study.
Ann Intern Med. 2011;155(4):226-33, http://dx.doi.org/10.7326/0003-
4819-155-4-201108160-00006.

Siegmeth AW, Gurusamy K, Parker M]J. Delay to surgery prolongs
hospital stay in patients with fractures of the proximal femur. J Bone
Joint Surg Br. 2005;87(8):1123-6, http://dx.doi.org/10.1302/0301-620X.
87B8.16357.

258

32.

33.

34.

35.

36.

37.

38.

39.

40.

CLINICS 2014;69(4):253-258

Al-Ani AN, Samuelsson B, Tidermark ], Norling A, Ekstrom W,
Cederholm T, et al. Early operation on patients with a hip fracture
improved the ability to return to independent living. A prospective
study of 850 patients. ] Bone Joint Surg Am. 2008;90(7):1436-42, http://
dx.doi.org/10.2106/JBJS.G.00890.

Simunovic N, Devereaux PJ, Sprague S, Guyatt GH, Schemitsch E,
Debeer J, et al. Effect of early surgery after hip fracture on mortality
and complications: systematic review and meta-analysis. CMA]J.
2010;182(15):1609-16, http:/ /dx.doi.org/10.1503 /cmaj.092220.

Pillai A, Eranki V, Shenoy R, Hadidi M. Age related incidence and early
outcomes of hip fractures: a prospective cohort study of 1177 patients.
J Orthop Surg Res. 2011;6:5, http://dx.doi.org/10.1186/1749-799X-6-5.
Castronuovo E, Pezzotti P, Franzo A, Di Lallo D, Guasticchi G. Early and
late mortality in elderly patients after hip fracture: a cohort study using
administrative health databases in the Lazio region, Italy. BMC Geriatr.
2011;11:37, http://dx.doi.org/10.1186/1471-2318-11-37.

Roche JJ, Wenn RT, Sahota O, Moran CG. Effect of comorbidities and
postoperative complications on mortality after hip fracture in elderly
people: prospective observational cohort study. BMJ. 2005;331
(7529):1374, http:/ /dx.doi.org/10.1136 /bmj.38643.663843.55.

Mnif H, Koubaa M, Zrig M, Trabelsi R, Abid A. Elderly patient’s
mortality and morbidity following trochanteric fracture. A prospective
study of 100 cases. Orthop Traumatol Surg Res. 2009;95(7):505-10,
http:/ /dx.doi.org/10.1016/j.0tsr.2009.08.001.

Paim J, Travassos C, Almeida C, Bahia L, Macinko J. The Brazilian health
system: history, advances, and challenges. Lancet. 2011;377(9779):1778-
97, http://dx.doi.org/10.1016/S0140-6736(11)60054-8.

Victora CG, Barreto ML, do Carmo Leal M, Monteiro CA, Schmidt MI,
Paim J, et al. Health conditions and health-policy innovations in Brazil:
the way forward. Lancet. 2011;377(9782):2042-53, http://dx.doi.org/10.
1016/50140-6736(11)60055-X.

Conselho O. Conselho Nacional de Secretérios de Satide - CONASS. SUS:
avancos e desafios Brasilia - DF2006 [cited 2013 26 May]. Available from:
http://www.conass.org.br/arquivos/file/susavancosedesafios.pdf.



	Title
	Authors
	Abstract
	INTRODUCTION
	METHODS
	Statistical analysis
	RESULTS
	DISCUSSION
	Table 1
	Table 3
	Table 2
	REFERENCES
	Reference 1
	Reference 2
	Reference 3
	Reference 4
	Reference 5
	Reference 6
	Reference 7
	Reference 8
	Reference 9
	Reference 10
	Reference 11
	Reference 12
	Reference 13
	Reference 14
	Reference 15
	Reference 16
	Reference 17
	Reference 18
	Reference 19
	Reference 20
	Reference 21
	Reference 22
	Figure 1
	Reference 23
	Reference 24
	Reference 25
	Reference 26
	Reference 27
	Reference 28
	Reference 29
	Reference 30
	Reference 31
	Reference 32
	Reference 33
	Reference 34
	Reference 35
	Reference 36
	Reference 37
	Reference 38
	Reference 39
	Reference 40


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 30%)
  /CalRGBProfile (None)
  /CalCMYKProfile (U.S. Sheetfed Coated v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed false
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments false
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 600
  /ColorImageDepth 8
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /FlateEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 600
  /GrayImageDepth 8
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /FlateEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly true
  /PDFXNoTrimBoxError false
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox false
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (Euroscale Coated v2)
  /PDFXOutputConditionIdentifier (FOGRA1)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /CreateJDFFile false
  /SyntheticBoldness 1.000000
  /Description <<
    /DEU <>
    /FRA <>
    /JPN <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /ENU (Settings for the Rampage workflow.)
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


