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Abstract

Background Hip fractures in the elderly are common and

associated with considerable mortality and disability.

Although well known in industrialized countries, the fac-

tors associated with mortality after hip fractures are not

reported frequently in developing countries and little is

known regarding risk factors in Latin America.

Questions/Purpose We investigated the rate of 1-year

mortality and prefracture and fracture characteristics

associated with mortality after a hip fracture in elderly

Brazilian patients in a large metropolitan area.

Methods Two hundred forty-six persons 60 years and

older admitted to four hospitals in Rio de Janeiro were

included after experiencing fractures and were followed for

1 year. Data were collected on sociodemographic, health,

and functional status; type of surgery; length of stay; and

complications after surgery. Cox regression analyses were

conducted to investigate factors associated with 1-year

mortality after hip fracture.

Results Of the 246 patients, 86 died (35%). Of those 86,

22 died in the hospital (25.6%) and 64 (74.4%) died after

discharge. Functional status before fracture, older age,

male gender, and higher surgical risk increased the risk of

mortality, whereas the use of antibiotics and the use of

physical therapy after surgery decreased the risk.

Conclusions Our mortality rate was higher than those

reported from industrialized countries. The use of anti-

biotics and physical therapy are potentially modifiable

factors to improve patients’ survival after fracture in Brazil.

Level of Evidence Level II, prognostic study. See the

Guidelines for Authors for a complete description of the

levels of evidence.

Introduction

Hip fracture is one of the most feared consequences

of osteoporosis. Hip fractures are associated with high

postfracture disability, increased mortality, and high

healthcare expenditures [8, 29]. It has been estimated the

number of hip fractures will increase by 310% in men and

240% in women by 2025, owing to aging of the population
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[30]. A large Danish study showed persons with a hip

fracture had a hazard ratio of 3.84 of dying in the next year

compared with age- and gender-matched control subjects

[54]. One study estimated that in 1990 worldwide there

were 1.31 million new hip fractures, which led to 736,000

deaths and 2.9 million disability adjusted life-years [29].

Between 1999 and 2002 in the United States, Medicare

spent almost $3-billion (USD) per year for health care

related to hip fractures [2], and another study showed the

costs related to hip fracture were approximately $31,000

(USD) for health care up to 6 months after fracture [34].

Two retrospective chart studies examined mortality after

hip fractures in elderly Brazilians. In the first (65 patients)

study, the 1-year mortality rate was reported as 30% [15].

In the second study, 89 charts were reviewed and an in-

hospital mortality of 14% but no 1-year mortality was

reported [38]. In one small prospective study (56 patients),

a mortality rate of 23% after 6 months was reported, but

factors that predicted mortality were not evaluated [11].

The reasons for the increased mortality attributable to

hip fracture have been investigated mostly in developed

countries, but they are not reported frequently from

developing countries [48]. The additional mortality may be

attributable to complications after the fracture such as

pulmonary embolism and infections or to comorbid con-

ditions already present before the fracture [32]. Several

studies document comorbid diseases and prefracture health

status are associated with the 1-year postfracture mortality

[28, 46, 52], whereas others show no influence of these

factors [10, 55]. Studies from developed countries suggest

preoperative factors increasing the risk of mortality are

race (nonwhite) [27, 42], old age [10, 12, 28, 52], presence

of dementia [24, 42], male gender [12, 24, 33, 42], serious

concomitant illness [10, 12, 33, 52], low body mass index

(BMI) [24], low handgrip strength [37], not walking out-

doors before fracture [37], history of hip fracture [4],

delirium at admission [9], postoperative complications

[46], high preoperative risk score [24, 44], and postopera-

tive mobility [25]. In developing countries, orthopaedic

services are less available. One study suggests the cost of a

hospital stay for a patient with a hip fracture in 2004 was

13% of the total expenditures for hospital care for adults in

Brazil [41]. The population in Brazil, as in other Latin

American countries and other developing countries, is

aging rapidly, and the incidence of hip fractures is expected

to increase the most in developing countries [19, 29].

Identifying the variables influencing mortality in these

countries potentially would allow the development of

interventions to improve recovery and reduce mortality [1].

We therefore (1) determined the rate of 1-year mortality

and (2) identified prefracture and fracture characteristics

associated with mortality after a hip fracture in elderly

Brazilian patients.

Patients and Methods

In January 2001, we initiated a longitudinal prospective

study at four municipal hospitals in Rio de Janeiro, Brazil.

These hospitals accounted for 55% of hip fracture surgeries

covered by the Brazilian Public Health System (SUS) in

Rio de Janeiro in 2000. These four hospitals were chosen

because they deal with the majority of the hip fractures in

older patients, as they have an intensive care unit available.

Not all hospitals in Rio de Janeiro have an orthopaedics

department. Partly these four hospitals were chosen for

practical reasons as the study physician (SRMP) coordi-

nated the study, recruited, and interviewed all patients.

From April to November 2001, 270 subjects 60 years and

older admitted consecutively with a femoral neck or

intertrochanteric fracture attributable to a fall were eligible

for the study. Patients with a fracture attributable to a

traffic trauma or who had a pathologic fracture attributable

to cancer were not eligible for inclusion in the study. For

patients who for cognitive reasons or physical reasons were

unable to participate in the study by themselves, a family

member was approached and gave proxy consent. Data

were collected for these 270 patients during the first hos-

pital admission attributable to a hip fracture from an

interview and from medical charts. During the hospital

stay, data on admission, type of fracture, anesthesia and

surgery, comorbidities, and medication use were extracted

from the medical chart. Eighteen patients were unable to

participate in the interview during the hospital admission

and a family member responded to questions. Patients

needed to provide a valid address when admitted to the

hospital to be contacted for the followup interview. In Rio

de Janeiro, patients are required to go to the hospital

nearest their home to receive treatment. Patients in Rio de

Janeiro commonly provide incorrect address information so

they can be treated in a certain hospital and 10 patients

were excluded because they could not be contacted for

followup. Twelve of the 270 patients could not be located

in the hospital to conduct the interview. Two individuals

refused to participate in the study. Thus, the final sample

included 246 of the 270 subjects (91%) from four hospitals.

Nonresponse analysis was conducted to compare the par-

ticipants with the excluded patients and there were no

differences regarding age, gender, and marital status. One

year after the hip fracture, all living patients were inter-

viewed at home by the study geriatrician (SRMP). The

research ethics committees from all four hospitals

approved the study and verbal informed consent was

obtained from all participants.

After 1 year, 86 patients had died (35.0%). The date of

death was reported by a family member when they were

contacted for the followup interview. All remaining

patients (n = 160) participated in the followup interview.
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However, for 19 of those patients, a proxy helped to answer

questions.

To measure functional status, the Brazil Old Age

Schedule questionnaire [53] was used as it was validated in

Portuguese in Brazil. The version used has 10 items: can

you (1) use public transportation on your own (bus, van,

taxi, train, subway, ferry, etc); (2) walk outdoors on your

own; (3) feed yourself; (4) dress yourself; (5) walk inside

the house on your own; (6) climb stairs on your own; (7)

get out of bed on your own; (8) bathe yourself; (9) control

your bladder; and (10) go to the toilet on your own. The

answer categories are (0) yes or (1) no. Scores ranged from

zero, for the patient who was not disabled, to 10, for an

individual who was disabled in all these activities. The

number of functional limitations was grouped for the

analyses.

The following health and sociodemographic variables

were obtained from the medical charts. Gender, age, and

marital status were recorded. Marital status was classified

as single, married, divorced, or widowed, and for analyses,

it was grouped into married versus other. Ethnicity was

classified as white, black, or not white/not black.

Site of fall, type of fracture, traction used before sur-

gery, number of days between admission and surgery,

number of days between fracture and hospital admission,

total length of hospital stay, and surgical risk score

(American Society of Anesthesiologists [ASA] score [40])

were obtained. Site of fall was classified into two catego-

ries: outside the house versus inside the house. Type of hip

fracture was classified as neck of the femur versus inter-

trochanteric for the analyses. The ASA risk scores 1 and 2

were combined into low risk and 3 and 4 into high risk.

Type of surgery, anesthesia used during the operation,

perioperative or postoperative complications (only bleed-

ing, infection of surgical site, and thrombosis [including

cerebrovascular accident, venous thrombosis of legs, pul-

monary embolism, and arterial embolism of legs] were

available), and traction used before surgery (yes/no) were

recorded. Furthermore, medication use before and after

surgery (use of antihypertensive, sedatives/antipsychotics/

anxiolytics, oral hypoglycemic medication, antiinflamma-

tory medications, antidepressants, antiParkinson, antibiotics,

antiarrhythmics, bronchodilators, hormones, anticoagulant/

platelet aggregation inhibitors, inotropic medication; all

yes/no variables) and comorbid diseases (diabetes mellitus,

chronic obstructive pulmonary disease, stroke, cardiovas-

cular disease, depression, cataract, glaucoma, hearing

impairment, hypertension, and urinary incontinence; all

yes/no variables) were assessed at admission and abstracted

from the medical charts. Type of surgery was classified

as arthroplasty or osteosynthesis. Anesthesia used during

the surgery was classified as general or epidural anesthe-

sia (including spinal anesthesia). Furthermore, from the

medical chart, it was assessed where the patient was dis-

charged to and classified as home or other (nursing home,

to stay with a family member, or to stay with another

person). Delirium after surgery was determined by using

information from progress notes of the doctors and nurses

in charge or determined during the interview by the study

geriatrician (SRMP). No assessment instruments were

used.

The following variables were asked of the patient.

Education level was assessed by asking the number of

years of school attended. Educational level was classified

in five groups: illiterate, 1 to 4 years, 5 to 8 years, 9 to

11 years, and 12 years and more. Living arrangements

were dichotomized as living alone or not. Patients were

asked if they were still working before the fracture (yes/

no). Weight was assessed using a calibrated scale. Height

was assessed in the hospital for patients who were able to

stand up straight. When patients were unable to stand up

straight, he or she was asked to lie down on his or her back

in the bed and height was estimated using a similar mea-

surement. BMI was calculated and was classified as

underweight (BMI \ 22.0), normal (BMI = 22–27), and

overweight/obesity (BMI [ 27) [35]. Asking the patient

whether he or she had experienced dizziness and balance

problems assessed self-reported dizziness before fracture.

Physical therapy (yes/no) was assessed by asking the

patients if they had received physical therapy after the

hospitalization.

Time until death after fracture was calculated using the

date of death given by the family member and the date of

fracture obtained from the medical chart. Descriptive t tests

and chi square tests were performed to assess differences

between patients who died (86) and patients who survived

(160) 1 year after hip fracture.

We conducted Cox regression analyses to investigate the

risk factors for mortality. The correlations between all

factors were examined and were less than 0.6, so all the

variables could be combined in a multivariable model.

For all single risk factors, the association with mortality

was examined using Cox’s proportional-hazards models

adjusted for age and gender. All variables associated with

mortality with a p value less than 0.10 were entered in one

model adjusting for age and gender. A final model was

constructed using a manual backward selection method to

delete nonsignificant variables from the final model using

the �2 log likelihood test. For the variable ASA risk score,

there were 35 patients with missing information, and these

were classified as missing (separate dummy variable in the

analyses). For the other variables, six patients were missing

information on location of the fall, 15 were missing

information for type of surgery, five were missing infor-

mation for BMI, and three were missing information for

level of education. The univariate analyses were performed
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on the complete cases for each of the variables. The mul-

tivariate model was performed using only the complete

cases for all the variables retained from the univariate

analyses (n = 240, 97.6% of total sample). All the analyses

were performed using the statistical package SPSS1

Version 15.0 (SPSS Inc, Chicago, IL).

Results

Eighty-six patients died, resulting in a 1-year mortality of

35.0% (Table 1). Of the 67 men, 29 men died (43.3%), and of

the 179 women, 57 women died (31.8%) within the first year

after fracture. Of the 86, 22 died in the hospital within

30 days (25.6% of those who died), therefore, the in-hospital

mortality rate/30-day mortality rate was 8.9%. Sixty-four

patients (74.4% of those who died) died after discharge. Of

those who died in the hospital/within 30 days, 50% were

women and 50% were men. Fifteen patients died before

undergoing surgery.

Seven patients died of pneumonia, one died of pul-

monary embolism, one died of cerebral hemorrhagic event,

and one died of hypoglycemia. For the five others, no cause

of death was noted in the medical chart. Those who died

before surgery more often were male (53.8% versus 25.5%

of those who had surgery, p = 0.019), slightly older

(84.0 years versus 78.8 years, p = 0.036), and had more

functional limitations (3.4 versus 1.2, p = 0.025). There

were no differences in number of comorbid conditions,

type of fracture, or location of the fall. There were no

differences in marital status, level of education, or

ethnicity.

In the univariate Cox regression analyses, the number of

functional limitations, age, gender, having diabetes, having

had a cardiovascular accident, and higher surgical risk all

were associated with increased risk of mortality (Table 2).

The use of antibiotics after surgery and physical therapy

after surgery were associated with decreased risk of mor-

tality in the univariate analyses (Table 2). In the

multivariable analyses, the hazard ratio (HR) was 1.75 for

patients with one to two functional limitations, 1.18 for

patients with three to four limitations, and 4.35 for patients

with five or more limitations compared with the reference

group without limitations (Table 2). The HR was 3.07 for

patients 70 to 79 years old and 6.48 for patients 80 years or

older compared with the reference group (60–69 years).

Men had a HR of 2.04 compared with women. Patients

with ASA scores of 3 or 4 had a HR of 2.15 compared with

patients with ASA scores of 1 or 2. The use of antibiotics

after surgery and the use of physical therapy decreased the

risk of mortality (HR for use of antibiotics, 0.51; HR for

use of physical therapy, 0.32).

Table 1. Characteristics of the study sample

Characteristic Died

(n = 86)

Alive

(n = 160)

Mean age (years) 83.22� 77.26

Gender (number of women) 57 (66.3%) 122 (76.3%)

BOAS disability before fracture

No limitations 36 (41.9%) 115 (71.9%)

1–2 limitations 19 (22.1%) 27 (16.9%)

3–4 limitations 17 (19.8%) 15 (9.4%)

C 5 limitations 14 (16.3%)* 17 (6.9%)

Marital status

Married 22 (25.6%) 37 (23.1%)

Widowed 47 (54.7%) 86 (53.8%)

Divorced 1 (1.2%) 3 (1.9%)

Single 16 (18.6%) 34 (21.3%)

Level of education

Illiterate–4 years 45 (53.6%) 90 (56.6%)

5–8 years 31 (36.9%) 52 (32.7%)

9+ years 8 (9.5%) 17 (10.7%)

Living alone 10 (11.6%) 23 (14.4%)

Site of fall

Outside the home 22 (26.8%) 70 (44.3%)

In the bedroom 23 (28.0%) 38 (24.1%)

In the bathroom 11 (13.4%) 15 (9.5%)

In other room 26 (31.7%) 35 (22.2%)

Ethnicity

White 65 (75.6%) 119 (74.4%)

Not black/not white 19 (22.1%) 28 (17.5%)

Black 2 (2.3%) 13 (8.1%)

Comorbid diseases at admission

Diabetes mellitus 17 (19.8%) 25 (15.6%)

Hypertension 38 (44.2%) 58 (36.3%)

Chronic obstructive pulmonary

disease

11 (12.8%) 18 (11.3%)

Stroke 12 (14.0%)� 8 (5.0%)

Cardiovascular disease 14 (16.3%) 18 (11.3%)

Depression 4 (4.7%) 6 (3.8%)

Cataracts 15 (17.4%) 35 (21.9%)

Glaucoma 2 (2.3%) 7 (4.4%)

Hearing impairment 5 (5.8%) 10 (6.3%)

Self-reported dizziness 24 (27.9%)* 26 (16.3%)

Urinary incontinence 10 (11.6%) 13 (8.1%)

Medication use before surgery

Oral glucose-lowering agents and

insulin

5 (5.8%) 15 (9.4%)

Sedatives, antipsychotics, and

antianxiolytics

17 (19.8%) 32 (20%)

Antihypertensives 36 (41.9%) 54 (33.8%)

Antidepressants 3 (3.5%) 17 (10.7%)

AntiParkinson drugs 5 (5.8%) 2 (1.3%)

Antiinflammatory drugs 3 (3.5%) 1 (0.6%)
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Discussion

Hip fractures in the elderly are common and associated

with considerable mortality and disability. The factors

associated with mortality after hip fractures have not been

studied often in developing countries. In a prospective

study, we therefore (1) determined the rate of 1-year

mortality and (2) identified prefracture and fracture char-

acteristics associated with mortality after a hip fracture in

Brazilian elderly.

We acknowledge several limitations. First, we relied on

the reported date of death by family members. We suspect

this would not substantially affect the data as family

members would not likely misreport the death of another

family member. Second is our small sample size, which

might lead to our findings being less generalizable to the

population in Brazil. Owing to practical reasons, we did not

recruit subjects in additional hospitals (particularly outside

a metropolitan area) or for a longer time. However, in this

study, patients were from the four major hospitals, repre-

senting 55% of the total population with hip fractures in

Rio de Janeiro annually, and our loss to followup was low;

patients died, but no participant refused to do the followup

interview, thereby reducing selection bias. Third, some

information obtained from the charts had missing data, eg,

the ASA risk scores were missing for 35 patients; these

patients were grouped as a separate category and kept in

the analyses. For the other variables, the amount of missing

data was very low. Fourth, use of the charts gave infor-

mation without having to bother the patient, who usually is

in considerable pain and discomfort before the surgery. In

addition, we relied on proxy information for some patients

unable to participate with interviews, although the number

of proxy interviews was small (n = 18). The use of proxies

allowed us to follow patients who otherwise would have

been lost to followup. Finally, our findings from metro-

politan hospitals in Brazil might be less generalizable to

developed Western countries with different healthcare

systems. However, as the other countries in Latin America

have similar healthcare systems and the populations are

aging as rapidly as the Brazilian population, our results

might be generalizable to other Latin American countries.

The strengths of our study are that we used a prospective

design, had a 1-year followup, had consecutive recruitment

of all patients with first hip fracture, had a high response

rate, and examined a wide array of risk factors.

Our first aim was to determine the 1-year mortality rate.

Our in-hospital mortality rate was 8.9%, whereas our

1-year mortality rate was 35.0%. The in-hospital mortality

varies considerably among countries, which might reflect

different inclusion and exclusion criteria. Previous studies

in Canada [28] and Italy [12] have had in-hospital mortality

rates of 6.3% versus 5.4%, respectively. Studies from the

United States have shown low in-hospital mortality rates of

1.6% and 1.8% [7, 23]. In another study from a developing

country, Thailand, an in-hospital mortality of only 2.1%

and a 1-year mortality of only 17% were reported. Previous

retrospective studies from Brazil have reported 6.5% in-

hospital mortality [15]. The 1-year mortality of 35% in our

study was high compared with the rates in previous studies

from developed countries, in which mortality rates were

reported between 15% and 25% [6, 16, 18, 20, 21, 31], but

in agreement with previous reports from Brazil by Garcia

et al. [15] who reported 30% and Fortes et al. [11] who

reported 23% after 6 months. Our 1-year mortality rate is

Table 1. continued

Characteristic Died

(n = 86)

Alive

(n = 160)

Antiarrhythmic medication 7 (8.1%) 11 (6.9%)

Inotropics 6 (7.0%) 5 (3.1%)

Anticoagulants 12 (14.0%) 16 (10.0%)

Bronchodilators 1 (1.2%) 4 (2.5%)

Hormones 2 (2.3%) 4 (2.5%)

Weight

Normal (BMI = 22–27) 40 (48.8%) 73 (45.9%)

Underweight (BMI \ 22.0) 34 (39.5%) 73 (45.6%)

Overweight/obese (BMI [ 27) 15 (17.4%) 31 (19.4%)

Femur fracture vs intertrochanteric 29 (33.7%) 46 (28.8%)

Traction used (yes/no) 29 (33.7%) 72 (45%)

General anesthesia (vs epidural and

spinal anesthesia)

4 (4.7%) 15 (9.4%)

Arthroplasty (vs osteosynthesis) 21 (24.4%) 34 (21.3%)

ASA scores 3 and 4 (vs 1 and 2) 44 (51.2%)� 40 (25.0%)

Delirium 32 (37.2%)* 37 (23.1%)

Complications during/after surgery 18 (20.9%) 20 (12.5%)

Use of physical therapy after surgery 16 (18.6%) 84 (52.5%)�

Medication use after surgery

Antihypertensives 17 (19.8%) 38 (23.8%)

Anticoagulants 32 (37.2%) 55 (34.4%)

Antibiotics 47 (54.7%)� 115 (71.9%)

Analgesics 18 (20.9%) 49 (30.6%)

Antiinflammatory drugs 22 (31.0%) 56 (37.8%)

Time between fracture and admission

0 days 50 (58.1%) 90 (56.3%)

1–2 days 15 (17.4%) 39 (24.4%)

C 3 days 21 (24.4%) 31 (19.4%)

Total length of stay

\ 7 days 12 (14.0%) 26 (16.35)

8–30 days 57 (66.3%) 108 (67.5%)

30+ days 17 (19.8%) 26 (16.3%)

* p \ 0.05; �p \ 0.01; �p \ 0.001; BOAS = Brazil Old Age Sche-

dule; BMI = body mass index; ASA = American Society of

Anesthesiologists.
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Table 2. Univariate and multivariate Cox regression analyses

Variable Univariate analysis Multivariate model

HR value (95% CI) p Value HR value (95% CI)—final model p Value

Age 0.000* 0.001*

60–69 years Reference Reference

70–79 years 3.25 (0.97–10.91) 0.056 3.07 (0.90–10.51) 0.073

80 + years 7.03 (2.21–22.41) 0.001 6.48 (1.97–21.36) 0.002

Male gender 2.20 (1.39–3.48) 0.001 2.04 (1.26–3.30) 0.004

Level of education 0.927*

Illiterate–4 years 0.91 (0.43–1.96) 0.818

5–8 years 0.99 (0.45–2.19) 0.989

9+ years Reference

Site of fall (in the home vs outside) 1.53 (0.93–2.52) 0.095

Marital status (married vs not married) 0.89 (0.51–1.57) 0.689

Ethnicity 0.204*

White 0.90 (0.54–1.51) 0.693

Not black/not white Reference

Black 0.26 (0.06–1.14) 0.075

Weight 0.607*

Normal (BMI = 22–27) Reference

Underweight (BMI \ 22.0) 0.83 (0.52–1.31) 0.417

Overweight/obese (BMI [ 27) 1.14 (0.53–2.44) 0.745

Femur vs intertrochanteric fracture 1.25 (0.80–1.96) 0.325

Lived alone before fracture vs not 0.88 (0.46–1.70) 0.704

BOAS score 0.001* 0.000*

No limitations Reference

1–2 limitations 1.62 (0.92–2.9) 0.098 1.75 (1.00–3.09) 0.052

3–4 limitations 1.85 (1.00–3.40) 0.048 1.18 (0.63–2.23) 0.605

5+ limitations 6.11 (3.21–11.65) 0.0001 4.35 (2.25–8.40) 0.000

Chronic diseases at admission

Diabetes mellitus 1.85 (1.07–3.19) 0.028

Hypertension 1.41 (0.92–2.17) 0.118

Chronic obstructive pulmonary disease 1.04 (0.55–1.97) 0.909

Stroke 2.20 (1.17–4.12) 0.014

Cardiovascular disease 1.39 (0.78–2.47) 0.260

Depression 1.69 (0.61–4.66) 0.311

Cataracts 0.65 (0.37–1.15) 0.137

Glaucoma 0.68 (0.17–2.75) 0.584

Hearing impairment 0.85 (0.34–2.10) 0.723

Postural instability 1.41 (0.87–2.29) 0.161

Urinary incontinence 1.18 (0.60–2.30) 0.636

Medication use at admission

Anticoagulants 1.11 (0.60–2.06) 0.733

Inotropics 1.73 (0.75–4.00) 0.201

AntiParkinson drugs 1.83 (0.72–4.65) 0.206

Sedatives, antipsychotics, and antianxiolytics 1.06 (0.62–1.80) 0.841

Oral glucose-lowering agents and insulin 1.09 (0.43–2.76) 0.852

Antidepressants 1.21 (0.38–3.90) 0.744

Antiinflammatory drugs Not possible

Bronchodilators 0.64 (0.89–4.67) 0.664
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in disagreement with that of Vidal et al. [56] who reported

a rate of 21.5%. But those analyses were restricted to

patients who had undergone surgery, whereas in our pro-

spective study, 15 patients (6.1%) died before the surgery.

The second aim of our study was to examine prefracture

and fracture characteristics associated with mortality.

Functional status before fracture, older age, male gender,

and higher surgical risk increased the risk of mortality,

whereas the use of antibiotics and physical therapy after

surgery decreased the risk. Previous studies showed func-

tional status before fracture [14, 42, 45, 52], male gender

[12, 15, 28, 33, 36, 42, 47], older age [10, 15, 28, 36, 43,

47, 50, 52, 55], and higher ASA scores predicted mortality

in older patients [24, 26, 33, 44, 49] (Table 3), which is in

agreement with our findings. In our study, we did not see a

difference in mortality between patients undergoing

arthroplasty versus patients undergoing osteosynthesis,

which is in agreement with mortality reported by Garcia

et al. [15] and others [18, 33, 37]. However, others have

reported an increased mortality rate for patients who had

arthroplasties [39, 54]. It has been suggested the reason for

this increased mortality after arthroplasty could be higher

use of arthroplasty with older age, but so far the evidence is

inconclusive [18, 54]. Finally, many authors have reported

the impact of comorbid conditions on mortality [10, 12, 14,

28, 36, 37, 42, 46, 47, 50–52], whereas we did not observe

this. This might be attributable to our measurement of

comorbid conditions. We had to rely on the hospital charts

in which the comorbid condition was recorded as yes/no

and we did not have the level of severity. However, in our

Table 2. continued

Variable Univariate analysis Multivariate model

HR value (95% CI) p Value HR value (95% CI)—final model p Value

Antiarrhythmics 1.01 (0.47–2.20) 0.974

Antihypertensives 1.32 (0.86–2.03) 0.208

Hormones 1.07 (0.26–4.37) 0.929

Hip arthroplasty vs osteosynthesis 0.99 (0.98–1.01) 0.566

Use of traction 0.83 (0.53–1.31) 0.430

Surgery risk 0.001* 0.018*

Low (ASA scores 1 and 2) Reference Reference

High (ASA scores 3 and 4) 2.58 (1.56–4.27) 0.000 2.15 (1.25–3.69) 0.006

No information 1.34 (0.72–2.49) 0.359 1.33 (0.70–2.53) 0.378

General anesthesia vs other 0.54 (0.20–1.47) 0.229

Delirium during hospital stay 1.40 (0.90–2.17) 0.142

Complications during/after surgery 1.54 (0.91–2.59) 0.105

Physical therapy received 0.25 (0.15–0.44) 0.000 0.32 (0.18–0.57) 0.000

Medication use after surgery

Anticoagulants 0.90 (0.58–1.40) 0.637

Antiinflammatory drugs 1.47 (0.46–4.75) 0.520

Analgesics 0.62 (0.37–1.04) 0.710

Antihypertensives 0.89 (0.52–1.51) 0.656

Antibiotics 0.51 (0.33–0.78) 0.002 0.51 (0.32–0.80) 0.003

Total length of stay 0.627*

B 7 days Reference

8–30 days 1.18 (0.63–2.19) 0.611

[ 30 days 1.43 (0.68–3.00) 0.345

Time between fracture and admission 0.605*

0 days Reference

1–2 days 0.77 (0.43–1.38) 0.383

3+ days 1.07 (0.64–1.81) 0.788

Variables associated with mortality in univariate analysis (p \ 0.10) were selected as candidate determinants for the multivariate analysis; a final

model (age and gender adjusted) was constructed using manual backward selection method to delete nonsignificant variables from the final

model using the �2 log likelihood test; *p value for the group dummy variables; HR = hazard ratio; CI = confidence interval; BMI = body

mass index; BOAS = Brazil Old Age Schedule; ASA = American Society of Anesthesiologists.
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study, functional limitations were a strong predictor of

mortality, which might have captured some of the effect of

the comorbid conditions.

The use of antibiotics perioperatively [3] and the use

of physical therapy postoperatively improves recovery,

although the best form of physical therapy has yet to be

determined [3, 5, 22, 25]. Only 162 of the 246 patients

(66%) received prophylactic antibiotics after surgery,

although antibiotics reportedly prevent infections after

hip surgery [17]. For our study patients, there was no

antibiotic used preoperatively unless there was a clinical

diagnosis such as urinary tract infection. The antibiotics

were administered to patients within 60 minutes of the

surgery in the operating room. The antibiotics were

continued for 2 days unless there was an infection in

which case they were continued for a longer period.

Unfortunately, antibiotics after surgery are not always

available. This unavailability of antibiotics in the public

health system is not rare. On some days, there are no

antibiotics, so none of the patients receive them, whereas

on other days, it is available and all patients receive them.

Making antibiotics more available in Brazil for older

patients after surgery may increase their survival after hip

fracture. Fortes et al. [11] reported 46% of the mortality

was attributable to infections. In our study, 12 patients

who died after surgery died of pneumonia and 14 patients

had urinary tract infections after surgery. Furthermore, a

previous Brazilian study also reported the use of physical

therapy was associated with decreased mortality [38]. Not

all the patients undergoing surgery for a hip fracture

receive postoperative physical therapy. At the time of our

study, in-hospital physical therapy programs were not

available in any of the four hospitals. Therefore, this

finding might be because only patients with good func-

tional status after discharge and/or patients who lived in

better socioeconomic circumstances who could afford

physical therapy and the associated costs of transportation

received physical therapy. However, these factors are

modifiable and could improve survival of patients in

Brazil after hip fracture surgery. With the expected

increase in the older population in Brazil, these are rel-

evant interventions to prevent morbidity and mortality

after a hip fracture.

The 1-year mortality after hip fracture was high, 35%.

Men and patients with more prefracture functional limita-

tions and higher surgical risk had an increased risk of

mortality. As the population of Brazil ages and orthopaedic

services and osteoporosis treatment are not as widely

available in Brazil, a large increase in the incidence of hip

fractures can be expected. In developed countries, despite

the increase in proportion of older persons, the mortality

rate attributable to hip fractures has not changed during

the last 40 years as a result of improvements in medical

management of hip fractures (early surgery, better opera-

tive techniques, better nursing and community care for

patients) [21]. It is less clear how aging of the population in

Brazil and increase in hip fractures will develop with time.

Patients who received physical therapy and antibiotics after

surgery had a lower risk of mortality, showing potentially

modifiable factors to improve survival after hip fracture

surgery.
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de Janeiro. 2006;14:327–336.

44. Rae HC, Harris IA, McEvoy L, Todorova T. Delay to surgery and

mortality after hip fracture. ANZ J Surg. 2007;77:889–891.

45. Rocha MA, Azer HW, Nascimento VG. [Functional evolution of

proximal femoral end fractures] [in Portuguese]. Acta Ortop
Brás. 2008;17:17–21.

46. Roche JJ, Wenn RT, Sahota O, Moran CG. Effect of comorbid-

ities and postoperative complications on mortality after hip

fracture in elderly people: prospective observational cohort study.

BMJ. 2005;331:1374.

47. Sakaki MH, Oliveira AR, Coelho FF, Leme LEG, Suzuki I,

Amatuzzi MM. [Study of the proximal femoral fractures mor-

tality in elderly patients] [in Portuguese]. Acta Ortop Brás.
2004;12:242–249.

48. Shyu YI, Chen MC, Liang J, Wu CC, Su JY. Predictors of

functional recovery for hip fractured elders during 12 months

following hospital discharge: a prospective study on a Taiwanese

sample. Osteoporos Int. 2004;15:475–482.

49. Smektala R, Endres HG, Dasch B, Maier C, Trampisch HJ,

Bonnaire F, Pientka L. The effect of time-to-surgery on outcome

in elderly patients with proximal femoral fractures. BMC Mus-
culoskelet Disord. 2008;9:171.

50. Souza RC, Pinheiro RS, Coeli CM, Camargo KR Jr. [The

Charlson comorbidity index (CCI) for adjustment of hip fracture

mortality in the elderly: analysis of the importance of recording

secondary diagnoses] [in Portuguese]. Cad Saúde Pública, Rio de
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